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The American Educational Research Association (AERA) is a research society that
“strives to advance knowledge about education, to encourage scholarly inquiry related to
education, and to promote the use of research to improve education and serve the public good”
(2022). The association aims to encourage educational research studies and promote the practical
implications of research findings. With 12 divisions and more than 150 special interest groups
(S1Gs), AERA provides advanced information to generate connections across practitioners, the
field’s leading researchers, and policymakers. AERA includes more than 25,000 members from
85 countries, including faculty, researchers, evaluators, graduate students, university deans,
research directors, and higher education administrators.

In 2022, the AERA annual meeting was both place-based in San Diego, California, and
virtual, with the theme of “Cultivating Equitable Education Systems for the 21st Century”. As an
influential special interest group (S1G) of AERA, the Online Teaching and Learning (OTL) SIG
provides 200-plus members an informative platform to discuss and disseminate challenges and
possibilities relating to online learning and teaching. For more information on OTL visit
http://www.aera.net/SIG035/0Online-Teaching-and-Learning-S1G-35.

SIG OTL and the Online Learning Consortium (OLC) have maintained a long-standing
collaboration to advance the theory and practice of online, blended, and digital learning. Since
2016, the Online Learning journal (OLJ), the official journal of OLC, has released a special issue
to extend opportunities for SIG OTL members to contribute their expertise in online education
research. The 10 papers selected for this issue represent diverse voices of educators and
professionals sharing rigorous research and innovative topics using an array of research methods.
They are arranged into three major categories: students’ cognitive and behavioral strategies in
online environments; theoretical and practical implications of online learning and community;
and students’ online learning experiences.

The first category of articles includes two studies focused on learners' cognitive and
behavioral strategies in online learning. In “Teachers’ self-directed online learning strategies and
experiences: A longitudinal study,” Pamela Beach, Elena Favret, and Alexandra Minuk
examined cognitive and behavioral strategies elementary teachers used in a series of self-directed
online learning sessions and whether these strategies changed over time. Data were collected
from 12 elementary teachers with navigation captioning, think-alouds, and semi-structured
interviews. The authors found that participants demonstrated four main cognitive strategies:
meta-cognitive awareness, monitoring learning, evaluating information, and increases in self-
efficacy. Several behavioral strategies were also adopted during the learning process, with
notetaking and video viewing being the most frequent, followed by using web features, exploring
information, and changing courses. Their results suggested that participants monitored their
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learning during their navigation. The findings provided implications for online learning module
developers and organizations interested in designing online professional development for
educators.

In the next study, “Scaffolding a culminating assignment within a community and task-
based MOOC,” Rebecca M. Quintana and Jacob M. Aguinaga, explored how scaffolds within a
digital workbook could facilitate self-directed learning for learners completing a final project
within a community and task-based MOOC. They explored the use of a digital workbook as an
articulation and reflection scaffold in a MOOC course. They collected data from 77 assignments
submitted during the four months of the MOOC and found that for some learners, a high level of
workbook use corresponded to high quality written assignment responses. This study
demonstrated that articulation and reflection scaffolds can be effectively integrated into learning
sequences, providing directions for educators and designers to further refine the practice of
facilitating self-management and self-monitoring that promote self-directed learning in a MOOC
context.

The second category of articles focused on online learning and community, the first using
Rovai’s conceptualization of classroom community and the second using the Community of
Inquiry (Col) framework. In “Classroom community and time: Comparing student perceptions of
classroom community in traditional vs. accelerated online courses”, Patrick Lowenthal and Jesus
Trespalacios explored student perceptions of classroom community in accelerated online courses
(e.g., 7-week courses) compared to traditional length online courses (e.g., 15-week courses). The
authors questioned whether accelerated courses require instructors and students to dedicate more
time to the course, which in turn could help speed up the building blocks for a sense of
classroom community to emerge. Moreover, the results showed that well-designed courses and
skilled facilitation were more important than course duration in developing a sense of
community. Their findings further revealed that every student found the importance of
developing a sense of classroom community differently.

Then in “Relationship between metacognition and online community of inquiry in an
online case-based course”, Ayesha Sadaf and Stella Kim explored students’ perceived
metacognition (self-regulation and co-regulation) in relation to the social, teaching, and cognitive
presences within the community of inquiry (Col) framework in a graduate online case-cased
instruction (CBI) course. According to their results (n=47), students perceived cognitive
presence was higher and less variable among three online presences and metacognition in online
CBI. The correlation between the two interdependent dimensions of metacognition (self-
regulation and co-regulation) was significantly high. Additionally, social presence demonstrated
the strongest association with both self-regulation and co-regulation, followed by cognitive
presence. Their study made a huge contribution in exploring relationships between students’
perceived metacognition and the Col presences in an online CBI scenario. It also shed light on
emphasizing collaboration in the CBI course and encouraging students to be aware of others’
metacognitive thoughts in addition to their personal reflections.

Then in “The use of community of inquiry framework-informed Facebook discussion
activities on student speaking performances in a blended EFL class”, Mohammad Shams Ud
Duha, Jennifer C. Richardson, Zohur Ahmed and Fahmida Yeasmin examined the use of
community of inquiry-informed Facebook discussion activities on the speaking performances of
undergraduate students in a blended EFL class in Bangladesh. They found a statistically
significant difference between the initial and post-test speaking scores between the two
conditions. Although there was no difference between the experimental and control groups, the
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instructor’s comments and interview data showed that Facebook was beneficial for both groups
in improving students’ speaking performance. This study informs the application of the Col
framework on a social media platform and provides further suggestions to instructors on how to
use social media platforms to facilitate discussion activities considering the Col framework.

The final article in this category is “The impact of multimodal communication on
learners’ experience in a synchronous online environment: A mixed-methods study” by Ying
Cai, Zilong Pan and Min Liu. The authors investigated how multiple modes (visual, bodily,
behaviors, spoken language, and written language) in synchronous online learning impact
students’ learning experiences from the perspective of social and teaching presence. The study
invited 243 undergraduate students to complete survey (survey gquestions were designed to
measure social presence, teaching presence, perceived effectiveness of available modes, and
satisfaction with synchronous online learning), and 7 of them participated the follow-up
interviews. Their results showed that written and spoken languages were the most effective
modes of online communication, and the four modes were also significantly positively correlated
with social presence, teaching presence, and students’ satisfaction. This study has implications
for course instructors and designers in effectively adopting different modes in synchronous
online environments and promoting social and teaching presence.

Finally, four studies examined students' online learning experiences from the aspects of
social interaction, learning formats (e.g., synchronous, and asynchronous), emotional distress,
and international students’ learning experiences. In the article “Comparisons of synchronous and
asynchronous discussions in an online roleplaying simulation to teach middle school written
argumentation skills,” Jeremy Riel, Kimberly A. Lawless, and James B. Oren investigated how
different degrees of synchronous and asynchronous online social interactions influent student
achievement in written argumentation skills in the context of an online educational simulation
game (ESG) called GlobalEd (www.globaled2.com). This study involved 46 middle school
teachers from social studies and 896 students who were divided into three degrees of interactions
(2 scheduled live conferences, 1 scheduled live conference, and asynchronous-only interactions).
Their findings showed each condition yielded a moderate effect size. Particularly, “mid-range”
(1 live conference condition) exhibited the greatest effects for student achievement in
argumentative writing skills. These results provided evidence that asynchronous discussion could
be feasible and effective for creating socially intensive online space. Nevertheless, combining
synchronous and asynchronous interactions based on available resources and feasibility can
maximize social presence,

In the next study, “Student webcam behaviors and beliefs: Emergent norms, student
performance, and cultural differences” by Vanessa Dennen, Yasin Yalcin, Jaesung Hur and
Bruce Screws, the researchers investigated students’ perceptions of synchronous learning (SL)
and webcams in terms of the relationships to achievement and behaviors. Additionally, they
explored cultural factors that potentially impacted on students’ SL behaviors. The study involved
2298 participants from the United States (n=408), Turkey (n=925), and South Korea (n=965).
The results showed practices and beliefs surrounding webcam use differed by cultural
background, academic achievement, and preferred seating in the face-to-face classroom. Being
aware of the differences is valuable for educators in designing and teaching cross-cultural
synchronous courses. The study provided some insights into student comfort of SL. It also
enabled instructors to evaluate the situational nature of using SL tools in online classes.

In the article, “How online learning readiness can predict online-learning emotional states
and expected academic outcome: Testing a theoretically based mediation model,” Hsiang-Yu
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Chien, Yu-Chen (Jenny) Yeh and Oi-Man Kwok focused on how emotional distress related to
online learning readiness and academic outcomes. By using k-means cluster analysis (n = 80),
they found learners with high level of online learning readiness showed significant differences
from the low level online learning readiness group on anxiety, boredom, and satisfaction. A
structural equation modeling (SEM) test result also revealed that readiness positively predicted
satisfaction; satisfaction predicted learning expectations and expected grade. The main takeaway
from this study was that understanding students’ online readiness, providing timely support, and
paying attention to students' emotions were critical factors to consider in online teaching.

In addition, in Katie K. Koo and Mei Jiang’s article, “What does it mean to take online
classes as an international student during COVID-19? the researchers investigated international
students’ experiences, challenges, and perceptions of online learning environments during the
COVID-19 pandemic by using the Theory of Social Support and the Community of Inquiry as
theoretical frameworks. By conducting three virtual focus group interviews with 18 international
students, the authors concluded that the main challenges that international students met during
the pandemic were: social isolation in online learning spaces; difficulties with engaging in online
class discussions and activities; limited opportunities for improving English proficiency in the
online setting; and limited academic support from faculty and advisors. The findings offered
insights and implications for institutions and faculty in establishing appropriate support systems
for international students.

Our sincere gratitude goes out to the OLJ managing editor Mary Rice, editor-in-chief
Peter Shea, OTL SIG chair Ana-Paula Correia and all the authors. We hope you'll find these
articles as enlightening and informative as we did.

Qian Xu, Doctoral Student, Learning Design and Technology program, Curriculum and
Instruction Department, Purdue University; xul034@purdue.edu

Patrick Lowenthal, Professor, Educational Technology, Boise State University;
patricklowenthal@boisestate.edu
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Teachers’ Self-Directed Online Learning
Strategies and Experiences:
A Longitudinal Study
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Abstract

This study examines the strategies used by teachers during a series of self-directed online learning
(SDOL) experiences. Over a period of four months, the authors met with 12 practicing elementary
teachers three separate times. During the meetings, the teacher participants informally used the
internet for their professional learning in literacy. Their online navigations were captured using
screen-recording software. Immediately following their navigations, a virtual revisit think aloud
was conducted where participants verbalized their thoughts aloud while viewing a screen-
recording of their navigation. Semi-structured interviews with each participant were conducted
following the three meetings. Data were analyzed both qualitatively and quantitatively. Findings
relate to the cognitive and behavioral strategies in which participants engaged during their SDOL
experiences.

Keywords: teacher professional learning, self-directed learning, online learning
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Teachers are increasingly turning to online environments for their professional learning
(Parsons et al., 2019). Their use of online platforms makes sense since online environments
provide teachers with spaces where they can engage with a multitude of teaching material and
collaborate globally to gain insight into educational issues and best practices (Macia & Garcia,
2016). Informal online learning opportunities are particularly conducive to teachers’ schedules,
allowing for flexibility with respect to time and geographical location. While a plethora of
research has documented how teachers engage in formal online learning (Lantz-Andersson et al.,
2018), less is known about teachers’ self-directed online learning (SDOL)—teachers’ decision-
making processes and learning behaviors that occur during informal online navigations (Beach et
al., 2021a). Moreover, limited research has documented teachers’ SDOL over time. Given the
impact professional learning can have on a teacher’s beliefs and practices (de Vries et al., 2014),
it is critically important to the teaching profession to understand how and why teachers select
and use online resources and websites to inform their professional learning.

To best understand the how and why of teachers’ SDOL, it is essential to use methods
that capture teachers’ cognitive processes and behavioral patterns as they occur. As such, this
study used the virtual revisit think aloud to examine the strategies used by elementary teachers
during a series of SDOL experiences. This work builds on a pilot study (Beach et al., 2021b) and
presents a comprehensive picture of elementary teachers’ online learning experiences and
strategy use over a sustained period. Understanding the strategies used by elementary teachers
during SDOL facilitates better decisions about and increased quality of informal online learning
opportunities for teachers. Our findings also confirm that the virtual revisit think aloud can
provide moment-to-moment data about online learners’ strategies and behaviors during SDOL.

We begin this article with a review of the related literature on teacher professional
learning. We then provide a discussion of self-directed learning, the theoretical framework for
this study. The article continues with an overview of the methodology, including a more detailed
discussion of our main data source, the virtual revisit think aloud. This is followed by the results
and a discussion of the findings.

Review of the Related Literature

Like their students, teachers should be given access to a variety of learning opportunities.
Providing teachers with choice in their learning can lead to increased engagement and a greater
possibility of knowledge application (Campbell et al., 2017). Approaches to teacher professional
learning can fall on a continuum. On one end of the continuum, more formal opportunities like
distance education courses, are often guided by a facilitator and usually revolve around a
community of teachers who all share a common goal (Jurasaite-Harbison & Rex, 2010). These
types of learning approaches are often “top-down professional development endeavors, initiated
by schools, districts and government agencies” (Lantz-Andersson et al., 2018, p. 304). At the
opposite end of the continuum are informal approaches to learning, like a hallway conversation
initiated by a colleague who has a particular question about a topic of interest. These types of
learning opportunities can be described as bottom-up approaches (Lantz-Andersson et al., 2018)
and are unique to each teacher; learning opportunities are personalized since the individual seeks
out information with a particular goal in mind (Callanan et al., 2011).

Regardless of where an approach might fall on the professional learning continuum,
opportunities for learning should incorporate research-based content, and be collaborative and
job-embedded (Darling-Hammond & Richardson, 2009). Learning should also be supported,
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sustained, and self-directed (Darling-Hammond & Richardson, 2009). When these key elements
are taken into consideration, there is a greater likelihood that teachers will become engaged in
their learning and incorporate new information into their instructional planning, ultimately
leading to increased student achievement (Trust & Prestridge, 2021). For instance, Owen (2015)
found that collaboration between colleagues during a professional learning community provided
opportunities for co-planning, co-teaching, and co-assessment, and an increase in teacher
support. Exploration of new teaching practices and reflective dialogue were also reported.

Similarly, in a study that involved peer coaching during context-embedded professional
learning experiences, Bruce et al. (2010) found that collaboration over a sustained period of time
led to increased confidence in participants’ abilities to support their students and take greater
risks in their instruction. The authors suggest that sustained, collaborative, and classroom-
embedded professional learning opportunities support effective professional learning and lead to
student achievement gains as well as gains in teaching quality (Bruce et al., 2010). Moreover,
Alshaikhi (2020) found that teachers showed a high preference for self-directed learning (SDL)
over more traditional forms of professional development. The SDL in which Alshaiki’s
participants engaged was both collaborative and individualistic. Alshaikhi (2020) noted that their
participants felt driven to self-direct their learning since this approach provided an immediate
response to their needs.

In online environments, teachers have many varied opportunities for learning and
professional growth (Elliott, 2017). Many studies have examined the key elements listed above
in the context of online environments. For instance, Colwell and Hutchison (2018) examined
how a Twitter-based professional learning network offered preservice teachers a collaborative
space where they were able to develop their understanding and perceptions of disciplinary
literacy. The authors describe this informal online learning space as a type of professional
learning that provides teachers with ongoing opportunities to discuss and share resources
efficiently and with a network of educators that transcends teachers’ local community (Colwell
& Hutchison, 2018). Online sharing platforms, like Twitter, can allow teachers to gather and
share advice, links, relevant resources, and timely news. By following other educators on social
media platforms who all share common interests, teachers can find resources, learn about new
approaches, and inquire about educational issues in a relatively short timeframe (Colwell &
Hutchison, 2018).

In all these examples, there are underlying cognitive processes at play that guide and
influence a teacher’s decisions, beliefs, and goals during their professional learning. These
cognitive processes can range from more complex and higher order processes to more procedural
in nature (Horz & Schnotz, 2010). Higher order cognitive processes might involve reasoning,
monitoring, and evaluating, to name a few, whereas procedural or lower order processes can
refer to merely describing an event (Horz & Schnotz, 2010). The study of teachers’ cognitive
processes has primarily focused on the interactions between teachers’ cognitive constructs and
their classroom practice. For instance, Peters-Burton and Botov (2017) examined how
elementary teachers engaged in a professional learning activity. They found that their
participants monitored their learning in regular periods to see if their goals were being met.
Monitoring learning involved skimming and scanning information for relevance and self-
assessment using questions.

Additionally, in their study examining preservice teachers’ cognitive processes during
reading instruction, Griffith (2017) found that their participants used metacognitive decision-
making strategies to reflect on their teaching growth and identity. Griffith’s findings show that
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these types of in-the-moment learning strategies allow teachers to draw upon their content and
pedagogical knowledge to best support their students during learning activities.

Recognizing and understanding underlying cognitive processes and learning strategies is
essential for professional learning to be successful, whether the professional learning is formal or
informal. One type of informal learning that has become increasingly popular amongst teachers,
particularly during the COVID pandemic, is SDOL (Beach et al., 2021b). SDOL stems from
theories related to SDL, a complex process of independently seeking out and acquiring
knowledge (Garrison, 1997). Connected to Knowles’ (1975) adult learning theory and emerging
from the notion that individuals often desire to understand a phenomenon, an incident, or a
concept (Ponti, 2014), SDL is a highly individualized process with underlying supports in
constructivism, an educational theory that emphasizes knowledge and understanding as based on
a learner’s own experiences. When involved in SDL, the learner constructs and reconstructs
knowledge based on their own interpretations of information (Simons, 2000). SDL is a self-
initiated process of learning, fosters personal autonomy, and promotes greater learner control,
learners are free from external control and constraint (Caffarella, 1993). According to Trotter
(2006), teachers are self-directed learners when they choose educational topics that directly
relate to their individual practice and classroom context.

Several processes are involved during SDL including self-management, self-monitoring,
and motivation (Garrison, 1997). Self-management focusses on task control and the ability to be
metacognitively aware; the learner is intentional and aware of their task-oriented goals. The
focus is on what the learner does during the learning process and the strategies they enact to
accomplish a particular task. Managing a task during the learning process is dependent upon
several variables (Garrison, 1997), including proficiency (the learner’s abilities and skills),
resources (the support and assistance in the given learning environment), and interdependence
(the learner’s integrity and choice). Additionally, it is through reflection and critical awareness
that a learner is metacognitive and able to effectively self-manage their learning; an internal
dialogue occurs during the learning process in which the learner is aware of their current
knowledge, how they will search for additional information, and assess their learning outcomes.
In an online environment that is geared towards self-directed learners, such as a professional
development website (e.g., www.readingrockets.org), a teacher might manage their learning by
selecting a tutorial video that can help them effectively use a new learning tool (proficiency),
using filters during a search (resources), and initially navigating a website that provides them
with multiple forms of media from which to learn (interdependence).

Self-monitoring involves planning and modifying our learning as the process progresses
(Garrison, 1997). Garrison (1997) posits that it is through critical reflection and collaborative
confirmation in which self-monitoring occurs and, as a result, knowledge is constructed. Self-
monitoring is indeed a self-regulated process in which the learner observes, judges, and reacts to
the activities (Bandura, 1986). Like self-management, the learner’s responsibility for their own
learning involves the ability to use strategies conducive to the learning environment. When a
teacher navigates a website to find information related to their literacy program, for example,
they might monitor their learning by considering the various selections from a list of hyperlinks
(observing), forming an opinion about the title of a relevant link (judging), and then clicking on
and reading the article or lesson in full in order to determine how it can be integrated into their
current literacy program (reacting).
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Finally, Garrison (1997) suggests “motivation plays a very significant role in the
initiation and maintenance of effort toward learning and the achievement of cognitive goals™ (p.
26). Two types of motivation are highlighted in Garrison’s (1997) model: entering motivation
and task motivation. A learner is motivated to enter a new learning situation when they perceive
it as valuable and connected to a personal goal. Being motivated and deciding to enter an online
learning environment is often interest-driven and, for a practicing teacher, more likely to occur
when the content is connected to their classroom context. A teacher’s decision to continue
perusing a website is dependent on their task motivation. As Garrison (1997) states, “to direct
and sustain motivation [teachers] must become active learners” (p. 28). They must actively
decide whether the information is meaningful and, based on this, whether it is worthwhile to
continue using a selected site. Motivation has been connected to greater learner control, which
implies that the learner is the one who considers the content, approach, and value to the learning
experience (Caffarella, 1993). With greater learner control individual needs are more likely to be
met in teachers’ quest for pedagogical knowledge and instructional materials.

Online environments are conducive to SDL as they provide opportunities for learners to
interact with technologies in personally meaningful ways (Moore, 2016). Teachers’ SDL is often
intertwined with their instruction. When they are involved in the constructs of SDL (self-
management, self-monitoring, and motivation), their learning will likely influence and, ideally,
support their teaching practice (Putnam & Borko, 2000). Through their ability to self-direct their
learning in online environments, teachers have a greater chance of selecting appropriate and
related information and constructing knowledge that can have a direct effect on their teaching
practice, and ultimately on student learning.

Evidence from research in teacher learning over the past 30 years shows that professional
development can lead to improvements in instructional practices and student learning (e.g.,
Borko, 2004). As Borko discussed in her seminal 2004 paper:

For teachers, learning occurs in many different aspects of their practice, including their

classrooms, their school communities, and professional development courses or

workshops. It can occur in a brief hallway conversation with a colleague, or after school

when counseling a troubled child. (p. 6)

To understand teacher learning we must study it within these multiple contexts, considering both
the individual teacher-learners and the context in which they are participants. In our study,
teachers individually self-directed their learning in the context of online environments. To
capture teachers’ thought processes about their teaching practices and learning strategies, we
used the virtual revisit think aloud. As a result, we have gained greater insight into teachers’ self-
directed learning as it occurs in online environments. Generating this data can contribute to
better decisions about and increased quality of informal online learning opportunities for
teachers. The following research questions guided this study:
1. What cognitive and behavioral strategies do elementary teachers engage in during a series of
SDOL sessions?
2. Are there any changes in elementary teachers’ cognitive and behavioral strategies over a
series of SDOL sessions?

Online Learning Journal — VVolume 26 Issue 4 — December 2022 9



Teachers’ Self-Directed Online Learning Strategies and Experiences

Methods

Research Design

This study employed a multiple method research design that included both qualitative and
quantitative approaches. A multiple methods design was selected to gain an in-depth
understanding of teachers’ thought processes and web-based behaviors during a series of SDOL
sessions. The qualitative component involved a general inductive approach to analysis (Thomas,
2006): through an open-coding technique, think aloud and interview transcripts were analyzed
through a series of repeated readings. The quantitative component involved descriptive statistics,
specifically frequencies and percentages of the participants’ observed strategies and behaviors
within and across the three SDOL sessions.

Our main data source was the virtual revisit think aloud, an alternative type of think aloud
that generates data on teachers’ cognitive processes and decision-making strategies while
teachers engage in online learning (Beach & Willows, 2017a). Think aloud methods have been
used across research domains to explore the ongoing cognitive processes that occur during a task
performance (Ericsson & Simon, 1984; 1993). Over the past several decades, researchers have
incorporated various types of think alouds into their research, with the concurrent and
retrospective think alouds as the most common approaches (Kuusela & Paul, 2000). The
concurrent think aloud requires participants to verbalize their thoughts aloud while they
simultaneously complete a task.

The retrospective think aloud, on the other hand, requires participants to think aloud after
a task has been completed. While these two types of think alouds have been widely used, they
both have serious limitations. For instance, cognitive load increases during the concurrent think
aloud since the participant is asked to complete a task while at the same time verbalize their
thoughts. This can have a negative impact on how the participant completes the task as well as
the act of thinking aloud (Beach & Willows, 2017a). While the retrospective think aloud avoids
this conflict, much of the data during the task is lost or omitted during the retrospective think
aloud since the participant must recall their decisions after the task has been completed and
usually without any aids (Beach & Willows, 2017a). The virtual revisit think aloud avoids the
limitations of the concurrent and retrospective think aloud by using a screen-capture recording of
participants’ navigations. The screen-capture recording is viewed by participants immediately
following their navigation. Participants verbalize their thoughts while viewing their actions and
behaviors. As a result of the aid of their screen-recording, participants recall their navigational
decisions and why they made them.

Participants

Twelve practicing elementary teachers from Ontario, Canada volunteered to participate in
this study. All participants provided informed consent prior to their participation. Table 1
presents participants’ demographic characteristics.
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Table 1
Demographic Characteristics
Characteristic Frequency (N = 12)
n (%)
Teaching Experience
1-5 years 7 (58%)
6-10 years 5 (42%)
Age Range
25-29 6 (50%)
30-34 3 (25%)
35-39 3 (25%)
40+ 0
Current Grade
Kindergarten (JK/SK) 5 (42%)
Primary (Grades 1-3) 2 (17%)
Junior (Grades 4-8) 4 (33%)
Multi-grade range 1 (8%)
Type of School
Public 8 (67%)
Private/Independent 3 (25%)
Unknown 1 (8%)
Websites

Prior to each session, participants were provided with the URLSs of two literacy-oriented
PD websites: The Balanced Literacy Diet: Putting Research into Practice in the Classroom
(www.LitDiet.org) and Reading Rockets: Launching Young Readers (www.readingrockets.org).
We selected these websites as starting points for the SDOL sessions for consistency across
participants and because of their popularity among elementary teachers, research-informed
content, and freely accessible resources. Participants were free to navigate these websites, select
hyperlinks to additional sites, or use sites with which they were familiar.

Procedure

Participants met for three monthly one-on-one SDOL sessions with a member of the
research team. All sessions were remote using Zoom and took place between November 2020
and February 2021. Participants completed a short online questionnaire prior to their first
meeting. Questionnaire items related to demographic information (see Table 1). Each session
followed a sequence of events and lasted approximately 45 minutes. First, the session began with
the participant sharing their professional goal as it related to their current literacy practice (see
Table 2 for types of goals). Next, the participant completed a 20-minute open-ended task to use
the internet as they normally do when seeking information related to their teaching practice. An
open-ended task was used to reflect as naturally as possible, how the participants use the internet
for their professional learning in literacy. For instance, during an open-ended task, participants
were free to peruse websites of interest, click on additional links, and view videos and
photographs (additional behaviors are discussed in the results). Specifically, the researcher stated
the following prior to the participant’s navigation:

Online Learning Journal — VVolume 26 Issue 4 — December 2022 11


http://www.litdiet.org/
https://www.readingrockets.org/

Teachers’ Self-Directed Online Learning Strategies and Experiences

We are interested in teachers’ online behaviours and thought processes as they

engage in self-directed online learning experiences in the context of literacy

education. We have provided you with two literacy-oriented websites. You may

use these websites or any other website that you would like to as it relates to your

teaching practice in literacy. You will have 20 minutes. Feel free to take notes

using a word document. As you navigate online, your actions will be recorded

using a screen-capture recording program.

Participants shared their screen via Zoom and began their navigations. Their behaviors were
captured using Camtasia Studio, a screen recording computer software program developed by
TechSmith.

Immediately following participants’ 20-minute navigation, the recording of their
navigation was shared with them via Zoom and the virtual revisit think aloud was conducted: as
participants viewed their online choices virtually, they verbalized their thoughts aloud.
Participants were specifically given the following information:

We are interested in what you were thinking about during your online navigation. In

order to do this, | am going to ask you to think aloud while you view a recording of your

navigation. What | mean by think aloud is that I want you to tell me everything that you
were thinking from the time you began navigating the website until the end of your
navigation. I would like you to talk aloud constantly. I don’t want you to try to plan out
what you say or try to explain to me what you are saying. Just act as if you are alone in
the room speaking to yourself. It is most important that you keep talking. While you talk |
will be recording your think aloud using a digital recorder.
To avoid disruptions during the think aloud, prompts and interventions were kept to a minimum
(Jaspers, 2009). Participants were only prompted if they fell silent for 30 seconds. None of the
participants required prompting during any of the SDOL sessions. In addition, the screen-
recording continued to run and was not paused during participants’ think aloud. Following the
last SDOL session, a semi-structured interview was conducted.

Table 2
Participant Goals
Type of Goal Session 1 Session 2 Session 3
n (%) n (%o) n (%)
Student-focused
Targeting specific student 1 (8%) 2 (17%) 1 (8%)
needs
Home-school connection 1 (8%) 0 1 (8%)
Classroom-focused
Targeting grade level 2 (17%) 0 0
Resource specific 1 (8%) 0 1 (8%)
Assessment-focused 1 (8%) 1 (8%) 0
Literacy-focused
Targeting & planning for 6 (50%) 6 (50%) 5 (42%)

literacy skill(s)
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Pedagogy-focused
Seeking out broader 0 2 (17%) 3 (25%)
educational information &
filling in knowledge gaps
Focusing on teaching 0 1 (8%) 0
structure
Notes. An open-coding analysis, similar to the analysis described below, was conducted on participant
statements related to their session goal to determine the types of goals reported by participants across the
three sessions; during session 3, one participant did not state a goal.

Data Sources

Multiple sources of data were obtained for triangulation, contributing credibility to the
findings by converging more than one source of information (Golafshani, 2003).
Online Questionnaire

A questionnaire was administered to participants to obtain data on a range of relevant
demographic characteristics.
Virtual Revisit Think Aloud

Audio recordings captured participants’ verbalizations (“thinking aloud”) as they viewed
their navigational recordings.
Screen-Capture Recordings

Camtasia Studio was used to record participants’ computer screen during their online
navigation.
Semi-Structured Interviews

A semi-structured interview followed the participants’ navigations. Questions related to
participants’ general feelings of their SDOL sessions. Sample questions included: What were
your general feelings during your navigations? What did you find challenging during the three
sessions? Were there any websites/resources that stood out to you? And, Do you feel that you
gained information about your literacy program during these sessions? The entire list of
interview questions is included in Appendix A.

Data Analysis

We adapted the main themes and subthemes from the analysis and results of the pilot
study (Beach et al., 2021b) to code this study’s think aloud and interview transcripts (see
Appendix B for coding scheme). Initially, the pilot study involved an inductive approach to
analysis in which the data from the think alouds and interviews were reduced to themes because
of repeated coding, comparisons, and categorizations (Creswell, 2007). Utterances or thought
units verbalized by participants during the think alouds and interviews were coded based on a
repeated reading of the transcripts. We used an open-coding technique in which the transcripts
were segmented into meaningful units and then described using a word or short phrase. These
descriptions were based on our interpretations of the data and related to the research questions.
Coding each meaningful thought unit meant that the researchers were not limited to a set number
of words. As a result, some thought units were only a few words while others consisted of entire
paragraphs. Along with using the pilot study themes to code this study’s transcripts, we also
employed an open-coding technique to determine additional codes based on the current dataset.
First, all members of the research team coded approximately 10% of this study’s transcripts
using the four main themes and sub-themes from the coding scheme. The researchers met to
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review how they coded each thought unit. Each thought unit was discussed and reviewed. This
review resulted in a 96% agreement rate. Therefore, two of the research team members divided
and coded the remaining transcripts.

The quantitative data involved the screen-capture recordings. These were analyzed using
a time-sampling observation analysis where participants’ web-based behaviors were counted and
recorded in 10-second intervals (Beach & Willows, 2017a). Specifically, while viewing the 20-
minute screen recordings, members of the research team documented each web-action exhibited
by participants every 10 seconds using an excel spreadsheet. Prior to this analysis, a list of
actions (e.g., enters a search term) was determined based on the pilot study (see Appendix C).
Themes and sub-themes across the SDOL sessions were also tallied. Frequencies are reported
below.

Results
We provide a summary of the results according to the research questions, including an
overview of each theme that resulted from the qualitative analysis. We include direct participant
quotes to help support each theme. Results are also presented in several tables.

What Cognitive and Behavioral Strategies Do Elementary Teachers Engage in During a
Series of SDOL Sessions?

Cognitive Strategies

Over a four-month period, participants demonstrated cognitive strategies that fall under
four main categories: Metacognitive awareness, monitoring learning, evaluating information, and
increases in self-efficacy. It is clear in Table 3 that the majority of thought units related to
monitoring learning (Session 1: n = 705, 57%; Session 2: n = 608, 53%; Session 3: n = 566,
55%). Thought units related to self-efficacy were coded the least often across the three sessions
(Session 1: n = 85, 7%; Session 2: n = 87, 8%; Session 3: n = 65, 6%). Table 4 further breaks
down the main themes and presents the frequencies of thought units related to each sub-theme.
The themes are described below. Examples of participant quotes are included to provide support
for each theme.

Table 3
Frequencies and Percentages of Thought Units Coded for Each SDOL Session
Theme Session 1 Session 2 Session 3

N (%) N (%) N (%)
Metacognitive Awareness 294(24) 305(27) 286(28)
Monitoring Learning 705(57) 608(53) 566(55)
Evaluating 142(12) 140(12) 110(11)
Self-Efficacy 85(7) 87(8) 65(6)
Total 1,226(100) 1,140(100) 1,027(100)
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Table 4
Frequencies of Thought Units Related to the Sub-Themes Across the Three SDOL Sessions
Theme Sub-theme Session 1 Session 2 Session 3 Total

Metacognitive

Awareness
Diversion 102 77 58 237
Recounting 35 39 55 129
Observing 97 140 125 362
Recollecting 53 43 38 134
Reflecting 7 6 10 23

Monitoring

Learning
Searching & Filtering 69 45 39 153
Skimming through 103 105 73 281
Deep reading 6 21 11 38
Saving information 32 34 28 94
Connecting to 495 403 415 1,313
practice

Evaluating
Source credibility 93 97 74 264
Source accessibility 16 7 10 33
Source quality 33 36 26 95

Self-Efficacy
Goal setting 37 31 30 98
Personalizing 25 25 17 67
Enhancing knowledge 19 23 17 59
Vicarious learning 4 8 1 13

Metacognitive Awareness. Participants employed strategies related to metacognitive
awareness—participants’ awareness of their own thinking and strategy use led them to better
understand their choices in relation to their goals. Participants noted moments when they became
distracted or confused and how these moments influenced their navigations. For instance, during
the first SDOL session one participant noted how she needed to be aware of her browsing
behavior and related professional goals: “I tend to sometimes divert from what I’'m doing and do
something else to be distracted and go onto a billion different other things and then eventually
come back to my main goal.” Participants also commented on how their lack of understanding
would lead them to navigate elsewhere. For instance, in reference to an unclear lesson plan one
participant acknowledged: “It’s also confusing, these names don’t say the letter sound, it only
says the name, so | found that difficult to understand so | think I just left that site.”
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Participants also recounted their web-based behaviors. This, in turn, allowed them to not
only comment on their decisions but also why they made them. For instance, one participant
described her decision to click on a specific tab: “I clicked classroom tips because | was looking
for centers and informal assessment to see if there was anything here that was relevant to that.”
Similarly, a participant provided a rationale for selecting an external link: “I was curious about
the communication milestones, so I eventually ended up clicking on that link.” In another
instance, this same participant explained: “This is me trying to expand this video because | was
interested in her evaluation continuum.”

Participants also noticed resources that were of professional interest to them. For
instance, one participant “saw that they have a character analysis graphic organizer. So [she]
thought maybe if it’s complex [she] can simplify it a bit.” Additionally, participants were drawn
towards information that was familiar to them and that they could immediately relate to their
current practice. One participant described how writing activities “caught [her] eye” as she
scrolled through a list of lesson plan ideas. Participants were generally attracted to new, yet
relatable information. As they navigated, they were “very intrigued” by and described how they
“definitely will be going back and taking a look at these [resources] in the future.” They often
recollected information by returning to websites, as was the case for one participant who decided
to return to one of the given sites during her second SDOL session. During her interview she
recalled her navigational intentions:

So today | decided to go back into Reading Rockets because I really like to see the

research and information that they present on literacy and other resources and lesson

ideas. The layout is really easy to navigate through and | had a few things in mind.
Another participant described a similar objective: “l decided to go back to the Reading Rockets
and to move into the next section after phonemes, moving into some more phonics.”

Monitoring Learning. Across the three sessions, participants most often monitored their
own learning; they were observing, judging, and reacting to newly found material as it related to
their professional goals and teaching practice. Specifically, a common strategy involved
searching and filtering. More general searches seemed to occur at the beginning of a participant’s
navigation. For instance, one participant noted: “I always start my search with something very
generic just because I’m curious to see what’s out there.” Another participant stated that “when it
comes to navigating the Literacy Diet site, | tend to go grade specific.” On this website, this
participant found “using the recipe finder and the filter function” helpful to narrow down her
search. At various time points throughout their navigation, participants also searched specific
topics related to their teaching goals. For instance, one participant described how she used the
search engine within a particular website to filter options related to “social-emotional
development because this is a personal research interest of mine that I’m working on and seeing
as an issue that is prominent in the class.”

Searching topics and filtering options often led participants to skim “through what’s
there.” By “skimming and scanning” various webpages, participants were able to observe, judge,
and react to topics of potential interest and decide whether the site was worthwhile to continue
perusing. For instance, one participant reflected on the recent switch to remote learning. She
noted: “As I was quickly skimming through, I realized this is a lot to do with in-person teaching
and I really needed to refine my search as | get more creative with how | was going to be
teaching word study.”
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Skimming through information also led participants to make decisions about whether
they might return to a specific site. For instance, a participant “did a quick scroll to see if [she]
liked the way that the list was done. [She] did, so [she] saved it to come back to later and to have
a more detailed look.” As participants skimmed, they “quickly looked through titles,” “browsed
and perused to see if anything caught [their] eye,” “flipped through to see if anything captivated
[them],” and “looked for keywords that jumped out and looked relevant.”

The process of skimming sometimes led participants to review information in greater
depth. This involved a more thoughtful and deliberate reading. For instance, after finding an
article about reading aloud in the primary grades, one participant noted how she “was reading
about the benefits of read aloud and how it helps build knowledge.” Another participant
emphasized her careful reading to fully understand the content: “I was reading it very carefully
to make sure I understood what this activity was asking, adapting it to suit where I thought was
necessary to apply it to the situation, | wanted it in and just typing it out very carefully.”
Similarly, during her third session a participant described her close reading of a particular topic:
“I’m reading this closely just to see what some traits or ways are they consider one to be active
or an active citizen, especially for children.”

Participants also saved information through bookmarking, downloading, note-taking, and
printing out documents. This was especially the case when participants found direct connections
between the information and their classroom contexts. For instance, one participant noted how
she would delve deeper into an article later: “So | save this one on my computer. | was looking
through it and then there was reading tips for parents for grade three so again, this is really good.
I’ll come back for this one later.” Saving information appeared to directly relate to active
planning during the participants’ navigations. For instance, one participant remarked on an
activity being described by a teacher in a demonstration video: “I like how she numbered it and
used different colors to name the groups for them to understand easily in terms of that, so | think
| should do that, and save that for later.” Another participant began to consider how she might
tweak an activity to suit her current students: “It was more so like a grade two activity, but I do
love modifying. I love finding [activities that are] easier or harder and changing it up. | can get
creative with that.”

As participants continued their navigations and their time engaged in the SDOL sessions,
they felt inspired to locate new ideas and learning experiences for their students. For instance,
one participant remarked: “I’m looking for some inspiration for some media literacy activities
and | started off by referencing the curriculum again.” This participant continued sharing her
plans related to media literacy and how she was interested in expanding her current teaching
unit: “We’ve looked at print ads, commercials, we’ve talked about jingles and slogans, we’ve
talked about target audiences, hidden messages, obvious messages and so | was looking for
something to expand on that or something different.” For all participants, it appeared that the
SDOL sessions were beneficial to their own professional learning and instructional planning,
particularly in the context of their current classroom: “So again, | was reading through to see
what materials were needed for this particular lesson, how applicable or how relevant is it to
what’s happening in the classroom right now?”
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Evaluating Information. Participants evaluated information as they navigated various
websites and resources; they were assessing the source credibility, accessibility, and quality of
information. For instance, participants noted their attention to the source and whether the source
was a credible author, an organization or field expert they could trust to provide them with
accurate information. One participant stated: “And then my eye caught this university because |
know they’re a well-respected university, so | was curious what their teaching guide would say.”
Similarly, another participant noted that she “really enjoyed that these come up with university-
based resources, that are going to be based on academic truth and strong foundational principles
that | specifically believe in.” Additionally, during her third SDOL a participant remarked:
“Going down, checking again references, just want to make sure there’s some sort of reliability,
academic quota that’s being hit, and not just going off someone’s gut feeling.” Participants found
it helpful to “scroll through reading through what the experts have to say.”

Along with source credibility, participants noted the accessibility of various websites and
resources. They were most interested in material that was free of charge and membership. For
instance, one participant “was quite impressed because there were a lot of free books, which is
nice.” Participants also noted websites’ architecture, as in one participant who commented on the
“well laid out websites” which she found to be “really helpful for teachers.” Participants also
referred to the accessibility of the content:

And what | really love about this site particularly, is that it makes a lot of those larger

concepts really digestible and then super useful for those that are really versed in it but

also really great for those who don’t necessarily have a lot of experience within the realm

or with the vocabulary or whatever it may be.
Throughout all three SDOL sessions, participants also evaluated the quality of the websites. One
participant, for instance, “just liked how everything was so wonderfully scaffolded and again
looking at the list of narratives and just, you know, always showing them examples, really strong
examples.” They were intrigued by the possibilities of various online resources, particularly
those that were of varying levels where information could be tweaked according to student
interest and academic progress. For instance, one participant described how one online resource
“was interactive and had a lot of possibilities in it for different activities and different levels.”
The quality of the literacy content on various websites was also a point of reference in terms of
the participants’ evaluation. For instance, one participant described:

It’s so nice that they have so much for literacy so that whenever | seem to be looking for

something, I can usually find pretty quickly exactly what I’'m looking for which is always

nice as a teacher so you’re not scrolling the internet looking for something and not being
able to find it.

Increases in Self-Efficacy. Finally, participants experienced increases in self-efficacy;
their confidence in their ability to complete a task or achieve a goal related to their literacy
practices appeared to be affected by their SDOL experiences. Although this theme resulted in the
least number of thought units across the three sessions, the strategies related to self-efficacy are
relevant, nonetheless. These included goal setting, drawing on personal experiences, and
reflecting on literacy learning. Participants also demonstrated vicarious learning in which
increases in confidence for teaching literacy appeared to result from viewing a demonstration
video or teaching resource.
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By setting goals at the beginning of each session and noting goals throughout their
navigations, participants were able to stay focused. One participant noted how she would
otherwise get distracted by other topics of interest: “I was focusing on writing strategies today
because last time | got side-tracked a lot.” Goals were obtainable and seemed related to their
students’ needs and interests. For instance, one participant described her focus on two students:
“One of my goals is to think about G’s retention of sight words and ability to transfer
knowledge.” This led her to search and select material that aligned with this goal and student
needs. Later in the same session, this participant stated: “And then I’m thinking about another
student, a goal I have for him, he is struggling with recall of sight words.” As participants
navigated through the various material they often reflected on their goals: “So when | was
starting, | was taking a little bit to think about my goal and trying to have something that was
doable.” Similarly, halfway through her second SDOL session, a participant reflected: “Then |
was back to my original goal, literacy milestones in terms of things that would perhaps come to
play in the classroom.”

Participants also drew on personal experiences as well as their own literacy learning
during their SDOL sessions. These reflections seemed to create connections to the material. For
instance, as one participant viewed a demonstration video she noted: ““I spend a lot of time with
prekindergarten students, so | was thinking, as | watched this, about some of the stuff that I
naturally do when I’m just hanging out with kids anyway.” Similarly, another participant
reflected on her experience observing other teachers. This seemed to provide her with a critical
lens on how socio-emotional development is integrated in the classroom, a topic of personal
interest: “I’m thinking about how I’ve seen or observed teachers in my placements or other
experiences, how have they effectively taught social emotions, or have they taught it at all?”

Although there were only a relatively small number of thought units coded as vicarious
learning, moments of vicarious learning may have contributed to increases in confidence for
teaching literacy. For instance, while viewing a demonstration video one participant stated: “It’s
also funny because when I did it last year, | hadn’t done it in a long time, so it was nice to watch
someone else do one.” Another participant was keen on understanding how a teacher articulated
learning goals to her students since this was something the participant found difficult to do: “I’'m
looking at the learning goal to see how she articulates it because it’s really hard to put down
every learning goal, but actually this is a great idea.” By viewing another teacher’s practice,
participants appeared to gain confidence in their own teaching.

Behavioral Strategies

Participants engaged in a range of web-based behaviors during the SDOL sessions (see
Appendix C). Note-taking and video viewing occurred most often across the three sessions.
Participants also explored information by opening webpages; they used various web features,
including interactive virtual classroom tours, and they changed the course of their navigation by
opening external links, using the back button, and opening new tabs.
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Are There Any Changes in Elementary Teachers’ Cognitive and Behavioral Strategies
Over a Series of SDOL Sessions?

As shown in Figure 1, the strategies related to participants’ metacognitive awareness,
monitoring learning, evaluating, and self-efficacy generally remained constant across the three
sessions. These findings corroborate the results from the pilot study (Beach et al, 2021b);
regardless of the session number, participants demonstrated strategies that were interconnected
and iterative. Strategies did not appear to progress in a linear way but rather overlapped and
potentially influenced each other. For instance, participants did not begin their first SDOL
session with more general cognitive strategies, such as recounting or skimming through, and then
move towards higher level cognitive strategies throughout their second and third SDOL sessions,
such as deep reading and connecting to practice (Beach, 2017Db). It is possible that the number of
sessions limited any potential for change. Additionally, this study did not use an intervention and
therefore, there was not a single moment to prompt any change. Future research could integrate a
workshop or tutorial related to SDOL over several more SDOL sessions.

Interestingly, participants monitored their learning most often across the three sessions.
This suggests that as they sought out and delved into personally meaningful topics, they made
decisions about whether the material was relevant to their teaching practice; participants were
acutely attentive to their personal goals (Garrison, 1997).

Figure 1
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In terms of participants’ SDOL behaviors, a notable finding relates to how participants
increasingly took notes and saved information across the three sessions. It is possible that as the
sessions continued, participants became more comfortable about the process. They may have
also realized that these sessions were not only part of a research study but were also valuable
learning and planning opportunities for themselves.
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Discussion

Our findings corroborate our pilot study results (Beach et al., 2021b) suggesting that
SDOL is a valuable source of teachers’ professional learning regardless of how often it occurs.
Based on our findings, it appears that SDOL fosters teachers’ metacognitive awareness, ability to
monitor their learning, and critically evaluate content and resources. In addition, our findings
show that the teachers in our study increased their self-efficacy for teaching literacy while
participating in SDOL. The strategies enacted by our participants appear to align with higher-
order cognitive processes, as outlined by Horz and Schnotz (2010). Participants’ ability to think
about their strategies and navigational choices, for instance, provided them with ample
opportunities to redirect their course of action, narrow down topics of interest, and reflect on
their options during their navigations; they self-managed their learning experiences. Garrison
(1997) suggests that self-management involves the cognitive management of learning and the
construction of meaning through critical reflection. By employing metacognitive strategies and
critically analyzing information, participants were able to build onto existing knowledge as well
as construct new knowledge that was personally meaningful and tied to their instruction.

Our findings also suggest that participants monitored their learning during their
navigations. Monitoring learning involves the acute attention to personal goals (Garrison, 1997).
This makes it an especially useful process to enact during SDOL. The teachers in this study
planned and modified their learning and instructional planning with goals in mind. Most of the
participants shared literacy-focused goals before each SDOL session. This seemed to help guide
and regulate their navigations to achieve an intended outcome. This finding aligns with Callanan
et al.’s (2011) work, which suggests that learning opportunities become personalized when the
individual has a particular goal in mind. As many of the participants demonstrated, their searches
allowed them to make observations and consider potentially relevant material. Similar to Peters-
Burton and Botov’s (2017) participants who demonstrated strategies related to monitoring
learning, our participants skimmed and scanned information for relevance while keeping their
personal goals in mind. By skimming material, they also formed judgements and opinions about
whether it was worthwhile to delve deeper and engage in a careful reading of the material.

Note-taking appeared to be an especially effective strategy for delving into and better
understanding topics of interest. This finding aligns with prior research that has suggested
notetaking supports deep comprehension (Kobayashi, 2005), particularly during online learning
(Zhu et al., 2022). Note-taking provides learners with opportunities to encode information into
long-term memory, aiding in the organization of incoming information (Kobayashi, 2005). It is
possible that the participants in the current study were able to think more deeply about the
information they documented as it related to their literacy instruction and teaching goals. While
we did not follow up with participants, it is also possible that participants revisited their notes
later to review their newly learned material and consider how they might integrate it into their
instruction. The benefits of notetaking during SDOL should be further examined, as well as how
we might be able to utilize note-taking tools within online learning platforms to facilitate
teachers and other site users in employing notetaking during learning.

Along with being metacognitively aware and managing their learning, participants
appeared to evaluate the information and material they viewed. Across the three sessions,
participants thought critically about the source, accessibility, and quality of information. Through
their unique teaching lenses, the participants in our study sifted through information while at the
same time engaged in a critical evaluation of the material.
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Online resources accessed by teachers to enhance their professional learning come from a
range of sources, some based on solid evidence and others on opinion, experience, and
incentives, and thus their quality and relevance vary. It appears that the teachers in our study
were able to view and select material through a critical lens. This finding is in contrast with a
previous study we conducted examining whether preservice teachers critically evaluate online
sources they use for their literacy planning and instruction (Beach, 2020). Survey results
indicated that the preservice teachers often selected online resources based on accessibility of
material and visual appeal (Beach, 2020). These types of online resources, like Teachers Pay
Teachers and Pinterest, are not monitored by credited evaluators and can often include inaccurate
or misleading information. Perhaps the difference in findings is based on field experience. It
could also be suggested that this difference is due to a higher social media presence in the lives
of preservice teachers. More research should be done to further investigate this distinction.

Participants in our study also seemed to gain confidence in their literacy instruction.
Although observed less often than the other cognitive strategies, strategies related to self-efficacy
may have contributed to the participants’ motivation and feelings of support. Self-efficacy for
teaching literacy has been described as a teacher’s self-perceptions of their competency with the
activities of literacy teaching (Tschannen-Moran & Johnson, 2011).

Given the affirmations and connections the participants made to the material, it is
possible that participants’ confidence and motivation to continue learning about a specific topic
increased during and across the SDOL sessions. Similar to Colwell and Hutchison’s (2018)
participants who found Twitter to be a beneficial space for learning about other teachers’
practices, our participants were able to relate to teachers in online spaces and potentially felt
motivated to continue their navigations.

Finally, our findings provide further evidence of the benefits of using the virtual revisit
think aloud to understand how and why teachers specifically, and internet users more generally,
self-direct their learning in online environments. Given that participants viewed a screen-
recording of their navigation immediately following the task, verbalizations included more
complex reasonings. By virtually revisiting their SDOL experience, participants were able to
explain their judgements and decision-making processes. The types of cognitive strategies
participants employed can be considered more higher-level learning processes (Krathwohl,
2002). Rather than merely describing their behaviors or reading text on various webpages,
participants provided rationales. As a result, we gained an increased understanding of their use of
the internet for their professional learning.

While our findings contribute to the literature on professional learning by generating data
on elementary teachers’ cognitive and behavioral strategies during SDOL experiences, there are
two main study limitations that should be taken into consideration when interpreting the results.
First, this study used a relatively small sample size with all participants residing in the same
region of Canada. While the focus of qualitative research relates to individuals’ experiences, a
larger sample size across regions and countries would provide more substantial evidence related
to our research questions. The second limitation relates to the context of this study, literacy
education at the elementary level. We call for future research that examines the SDOL
experiences of teachers and instructors across subject areas and educational levels.
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Conclusion

Overall, the findings from this study suggest that elementary teachers employ strategies
related to metacognitive awareness, monitoring learning, and evaluating during SDOL and that
these types of learning strategies are a valuable approach to informal PD for practicing
elementary teachers. Additionally, SDOL appears to provide a space for elementary teachers to
build their confidence and self-efficacy for teaching literacy. This appears to be the case
regardless of how often SDOL occurs. These findings have implications for website developers
and organizations interested in providing online professional learning opportunities for teachers.
Providing access to online activities that optimize the use of SDL strategies, like notetaking, has
the potential to engage teachers in their professional learning, create opportunities for knowledge
construction, and contribute to teachers’ instructional methods. An additional context-specific
contribution relates to the participants’ literacy goals. Asking participants to consider a literacy-
related goal during their online navigations could have helped participants be more efficient in
their online actions and search strategies. They were able to home in on their goals in relation to
their learning strategies and teaching practice. If teacher educators and professional development
administrators consider incorporating SDOL tasks into their coursework, discussing content-
specific goals prior to such learning tasks can potentially lead to an increase in engagement and
learning.

Although we did not pose a research question related to the virtual revisit think aloud, we
do suggest that this method has the potential to be used across domains in education and online
learning. Online teaching and learning researchers can use the virtual revisit to document
participants” SDOL, regardless of the context or nature of the learning task. Understanding the
strategies used by online learners, as well as why they access resources can contribute new
knowledge about informal online learning and the platforms used by self-directed online
learners. Moreover, accurately tracking how websites are navigated by target users can facilitate
better decisions about and increased quality of SDOL opportunities.
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Appendix A

Semi-Structured Interview Questions
What were your general feelings during your navigations?
What did you find challenging while over the four sessions?
Were there any websites/resources that stood out to you?
What was it about these websites/resources that made them stand out?
Was there anything missing that you would like to have seen/viewed?
Do you feel that you gained information about your literacy program during these sessions?

Have you incorporated or do you plan to incorporate any of the information that you found?

What other forms of professional learning do you regularly engage in? Would like to engage in?

Is there anything else you would like to share about the sessions or the think aloud exercise?
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Appendix B

Coding Scheme

Code Sub-code

Definition

Metacognitive
Awareness
Diversion

Recounting
Observing
Recollecting
Reflecting

Monitoring
Learning

Searching &
Filtering
Skimming
through

Deep reading

Saving
information

Connecting to
practice

Evaluating

Source
credibility
Source
accessibility
Source quality

Self-Efficacy

Being aware of one’s own thinking and strategy use

Becoming distracted or confused as a result ofa
technical or platform issue

Describing web behaviour

Noticing web features, tools, or resources
Returning to familiar websites and resources
Reflecting on the think aloud and learning process

Consciously making sense of information and requiring
acute attention to personal goals

Narrowing one’s focus by searching and filtering

Reading quickly at the surface level, noting relevance and
key ideas

Thoughtful and deliberate reading

Encoding information through bookmarking and note-
taking

Actively planning and extending ideas while considering
students, current literacy practice and cross-curricular
connections; immediate relevance

Constructing meaning through critical reflection and
managing incoming information

Awareness and consideration of the source authorship and
trustworthiness

Considering the platforms efficiency and ease of use

Considering the degree of excellence in relation to familiar
high-quality resources

Confidence in one’s ability to complete a task or achieve
a goal

Goal setting Referring to a learning goal

Personalizing Drawing on personal experiences and feelings, and
reflecting on personal teaching philosophy

Enhancing Reflecting on own literacy learning

knowledge

Vicarious Increases in confidence for teaching literacy from viewing

learning a demonstration video or teaching resource
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Appendix C

List of Actions Used for Time-Sampling Observation

Analysis & Frequencies Across Sessions

Main Category Action Session 1 Session 2 Session 3
Using web tools/features
Enters search term 20 23 33
Selects interactive feature 3 7 8
Uses interactive feature 8 19 o7
Selects filter option 31 13 10
Exploring information
Opens content page 94 35 74
Opens page about background 18 15 10
info.
Opens home page 29 29 14
Opens lesson plan 61 24 23
Viewing and engaging with
videos
Starts a video 18 21 19
Views a video 137 204 186
Stops a video 9 5 7
Skips in video 10 2 2
Saving information for future
retrieval
Takes notes 211 239 299
Saves information 1 19 26
Changing course
Opens external link 10 19 36
Uses back button 50 27 50
Opens new tab 28 32 50
Switches tab 199 136 149
Closes tab 41 25 44
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We aim to understand the impact of scaffolds within a digital workbook to facilitate self-directed
learning for learners completing a final project within a community and task-based MOOC.
Optional reflection and articulation prompts were embedded in the tool support assignment
development. Workbook use was prevalent, with 65% of learners using it to some extent. Our
qualitative analysis revealed that assignment responses associated with substantial workbook use
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Massive Open Online Courses (MOOCs) offer the possibility of “anytime, anywhere”
learning, an appealing option for working professionals, lifelong learners, and even full-time
students (edX, 2017). Based on an open-learning model, mainstream MOQOCs provide learners
with open access to learning materials, including instructional content from highly ranked
universities from across the globe (Najafi et al., 2015; Hollands & Tirthali, 2014; Downes,
2008). Although critics have pointed to limiting factors of the model such as few opportunities
for social interaction and basic assessment options (c.f., Reich et al., 2019), others have
postulated that MOOC:s hold promise to be a “rich landscape of learning” (Fischer, 2014)
through pedagogical innovations such as social learning platforms (Ferguson & Sharples, 2014)
and project-based learning designs (Pinto et al., 2020; Verstegen et al., 2015).

During the COVID-19 pandemic, interest in MOOCs increased, with providers seeing
drastic growth and dramatically increased enrollments (Shah, 2020). Coursera, a prominent
MOOC provider, witnessed the largest increase, with 35 million new enrollments from mid-
March to the end of July 2020 (Lohr, 2020). It is apparent that learners have found flexible, new
ways of learning that allow them to sharpen their professional skills and be responsive to the
evolving workplace (Zhu et al., 2022). With this influx of MOOC learners, it is important to
recognize that although MOOC platforms are built to accommodate large numbers of learners,
instructors have limited opportunities to provide direct support to learners (Bali, 2014; Rohs &
Ganz, 2015). To enable assessment at scale, MOOC platforms use auto-graded assessments (e.g.,
multiple choice quizzes) and peer-graded assignments to allow for personalized feedback (Kasch
et al., 2021). Thus, with most MOOCs available on demand, learners progress at their own pace
and must engage in self-directed learning to be successful and meet their goals (Zhu & Bonk,
2019).

Instructors can play an important role in facilitating self-directed learning through design
choices that they implement in their MOOCs (Zhu & Bonk, 2019; Zhu, 2022). Although not
prominently featured in the literature on self-directed learning in MOQOCs, one such design
choice is the intentional use of scaffolds that leverage learning technologies and software
embedded in the learning experience (Saye & Brush, 2002). Scaffolds are conceptualized as any
process by which an instructor or more knowledgeable peer provides assistance enabling less
experienced learners to succeed in challenges that would otherwise be too difficult if attempted
on their own (Wood et al., 1976). Studies that examine technology scaffolds in MOOCs have
largely focused on fostering self-regulation and time management skills broadly for learners to
successfully complete MOOC:s (c.f., Gutiérrez-Rojas et al., 2014; Miliki¢ et al., 2018; Pérez-
Sanagustin et al., 2020; Sambe et al., 2018), rather than scaffolds created to foster reflection and
task completion within course projects (e.g., peer reviewed assessments). This study considers
how scaffolding prompts—embedded within a digital workbook tool in a resilient teaching
MOOC—can facilitate self-directed learning within the context of a culminating, peer-reviewed
assignment. Thus, this study offers an expanded view of instructor-led strategies for fostering
self-directed learning using articulation and reflection technology scaffolds, filling a gap in the
current literature on self-directed learning in MOOC:s.

Objectives
Our overarching goal is to contribute to literature that identifies the “unique contributions
of MOOC:s to a rich landscape of learning” (Fischer, 2014, p. 7). We do this through our study of
a MOOC on resilient designs for learning (Quintana et al., 2020), henceforth known as the
Resilient Teaching MOOC. The course was offered at the onset of the COVID-19 pandemic to
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assist instructors and learning professionals who were planning for a year filled with challenges
and uncertainty. In keeping with Fischer’s (2014) call for learning scientists to explore
innovative, multi-dimensional aspects of learning in MOQOCs, the design of the Resilient
Teaching MOOC aimed to bridge two design trade-offs that exist between cognitive and social
dimensions of learning, and instructivist and problem-based, self-directed learning.

We characterized the pedagogical design of the Resilient Teaching MOOC as community
and task-based, following Anders’ (2015) model of MOOC learning designs. This model is
typified by a combination of social and instructional support mechanisms and were instantiated
in the Resilient Teaching MOOC in the following ways:

Community-based: The instructor stated the objective of supportive social engagement
through instructional videos and presented multiple opportunities for social interaction
across discussion forums.

Task-based: The pedagogical design followed a task-based structure, with scaffolds
contained within the course’s digital workbook (e.g., prompts) indexed to relevant course
content, leading up to a culminating assignment that required learners to synthesize and
apply concepts from the entire course.

1. The specific objective of this study is to understand the efficacy of the task-
based aspect of the design by examining the impact of a digital workbook that
contained prompts designed to foster reflection on course content and enable
learners to articulate a resilient teaching plan (i.e., through a culminating
assignment) in a stepwise fashion throughout the course. The course was
designed to facilitate self-management and self-monitoring on the part of
learners by employing articulation and reflection scaffolds. To understand the
effects of this highly structured design, we pursued the following research
questions. What happens when digital workbook prompts are used to scaffold a
culminating assignment within the Resilient Teaching MOOC?

2. To what extent are assignment objectives met when learners choose to (or
choose not to) adopt the digital workbook?

3. What are the characteristics of assignment submissions when learners choose
to (or choose not to) adopt the digital workbook?

Literature Review

Massive Open Online Courses have long been associated with transfer-oriented
pedagogies and self-paced learning approaches (Eisenberg & Fischer, 2014). Although some
early MOOC designs (i.e., cMOOCSs) promoted connectivism (c.f., Downes, 2009), the xMOOC
model (i.e., cognitive-behaviorist approach) has largely eclipsed the cMOOC model in recent
years. Fischer et al. (2014) offered a perspective for weighing the design tradeoffs that exist
between these contrasting MOOC designs. The “rich landscape of learning” approach offers a
range of antinomies—pairs of complementary truths, each of which is worth pursuing in
different contexts all while presenting contradictions and tensions for learners and instructors
(Bruner, 1996; Fischer et al., 2014). This rich design space centers on the following multi-
dimensional aspects of learning: who, why, what, how, where, when, and with whom. Each
dimension can be conceptualized in a “connectivist” or “instructivist design” and that choice
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offers certain affordances while coming at specific costs. Fischer et al. (2014) posited that the
challenge then becomes to find ways to bridge these design tradeoffs to enrich learning designs.

Creating a Rich Landscape for Learning Through Hybrid MOOC Models

The work of forging a middle path as prompted by Fischer et al. (2014) in MOOC design
is underway, with scholars thinking about integrating disparate typologies into hybrid models to
allow for a more integrated and flexible approach. Such hybrid models are more consistent with
existing MOOC designs, countering the narrative that MOOCs are “monolithic entities™ (Major
& Blackmon, 2016). Lane (2012) outlined three MOOC typologies: 1) network-based, which are
exemplified in connectivist designs where the focus is on socially-constructed knowledge
through exploration of open educational resources and discussion; 2) task-based, whose designs
center on skill acquisition and demonstration, with a secondary emphasis on community and
social interaction; and 3) content-based, which are exemplified in extended MOOC designs (i.e.,
XMOOCs) where content acquisition is the primary objective, followed by networking and task
completion. To acknowledge the integrated approach that already exists within many MOOC
designs (Major & Blackmon, 2016), Anders (2015) built on Lane’s (2012) typology of three
MOOC types (network-based, task-based, and content-based) and proposed three hybrid models
that could better account for the diversity of theories and applications that exist beyond the
dichotomous categories of cMOOC and xMOOC. According to Anders (2015), hybrid models
have the potential to “balance the strengths and weaknesses of the xMOOC and cMOOC
models” (p. 46) by attending to the needs of specific audiences and instructional goals.

All of the hybrid models expounded by Anders (2015) contained an elaboration of the
basic typologies by Lane (2012). Anders’ (2015) network-based hybrid model included a higher
level of technological support and scaffolding. The original connectivist MOOC:s (i.e., cMOOCs)
were enacted through participant-initiated technology integrations, with a variety of
technological tools and supports serving to structure the course in a somewhat ad hoc manner.
The network-based hybrid model retained an emphasis on community-directed learning and
inquiry, with the inclusion of a higher level of scaffolding and technological support. Network-
based hybrid models may be particularly valuable for professionals and lifelong learners, since
they embody a learning environment that closely mirrors workplace environments, placing a
high importance on personalized, professionalized, and situated learning (Milligan & Littlejohn,
2014). The introduction of scaffolding into “connectivist” MOOCs may encourage retention and
progress—addressing the “drop off” phenomenon observed by Clow (2013)—potentially
“unlocking uniquely valuable learning opportunities” (Anders, 2015, p. 55) for participants.

Content-based hybrids, as described by Anders (2015), use didactic content from
MOOOC:s as the basis of a blended, interactive, and customized experience with a small group of
learners. Content-based hybrids may leverage blended learning opportunities, by supplementing
cohort-based, face-to-face instruction with digital content that was originally intended for a large
audience of MOOC learners. In this way, they can be considered an expansion of xMOOC
designs. Within higher education contexts, content-based hybrids can leverage high-quality
instructional materials produced for at-scale learning environments and social learning
experiences that occur within localized environments. In one example of a content-based hybrid,
Ibrahim et al. (2021) described a “choose your topic” MOOC for a global audience of learners
that was used as the basis of a small private online course (SPOC) enacted in a university setting.
The MOOC included a wide range of topics, with lectures provided by over 25 nationally
recognized faculty experts. The course was used as the basis of a two-week elective for second-
or third-year pediatric residents. Students within the SPOC were required to complete all
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elements of the MOOC as well as additional in-depth readings assigned by the local course
instructor. Students in the SPOC were also expected to participate in whole group discussions.
SPOC instructors were able to create a differentiated learning experience focusing on a particular
aspect of medical education, while using the MOOC materials as a foundation.

Finally, the community and task-based hybrid model described by Anders (2015) used
project and artifact creation as a means of advancing skill development within a supportive
learning community. The community aspect of this hybrid model was strongly rooted in socio-
cultural theories of learning that emphasized fostering dialogue and discussion amongst members
of the learning community. Diversity of ideas were prized in an effort to advance socially
negotiated forms of knowledge construction, similar to that of knowledge building models
described by Scardamalia and Bereiter (2014). The model relied on extensive scaffolding and
support structures to enable task completion as well as enabling social interaction. Mackness et
al. (2013) described a community and task-based hybrid MOOC that was designed to support
professionals in higher education transition into a non-academic career in industry. In their
design, more active and experienced learning communities were instrumental in “creating the
emergent spaces supporting connectedness and interactivity” (Mackness et al., 2013, p. 156). In a
MOOC series focused on educational leadership, Quintana et al. (2020) advanced a related
pedagogical model called self-directed/community-supported learning that enabled learners to
develop professional competencies through applied work structured around an activity structure
called “team practice.” In the enactment of this pedagogical design, course designers and
instructors aimed to draw diverse learners around the world into a community of discourse and
practice through coordinated video content presentations, web-based enrichment activities,
scenario-based team practice exercises, and community-wide discussion. Quintana et al. (2020)
observed that more experienced and active members of the community acted as role models and
guides, providing necessary support for learners who may have had less experience in
educational leadership and policy. Similarly, in a MOOC focused on teacher professional
development, Haklev and Slotta (2017) combined small-scale intense collaboration with large-
scale knowledge-building efforts through a set of learning activities and projects that were
indexed to a community knowledge base. Other MOOCs exemplify the community and task-
based model, including those that lean toward the community aspect (c.f., FemTechNet White
Paper Committee, 2013; Levine, 2013) and those that focus on the task-based aspect (c.f.,
Beaven et al., 2014; Mackness et al., 2013). In the present study, we elaborated on MOOC
designs that embody the integrated community and task-based model, which are consistent with
the design of the Resilient Teaching MOOC detailed in this study.

Scaffolding for Hybrid MOOC Models

Both the networked-based hybrid model and the community and task-based model
require the implementation of additional scaffolds to support learners participating in these
ambitious designs for learning. While the foundational scholarship on educational scaffolds was
not describing support for at-scale learning environments, it is still relevant when considering the
utility, type, and effectiveness of the scaffolds. Wood et al. (1976) established a key definition of
scaffolding as a temporary instructional process where a more knowledgeable teacher or peer can
control elements of a complex task in ways that allow the learner to focus on activity that is
within their ability and ultimately engage in problems that would otherwise be beyond the
learner’s reach. The MOOC design context demands a modified approach given that course
designs do not require that instructors take an active role in course enactment (Bonk et al., 2018).
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Similarly, while learners may function as “more knowledgeable peers,” this is not always a
given, considering the range of experiences that learners may bring to a learning situation
(Gregori et al., 2018). In addition, low participation rates in MOOCs (c.f., Clow, 2013) could
inhibit the impact of peer support.

Thus, in the open, online space, course designers and instructors may opt to rely on what
some scholars have called “hard scaffolds,” which are static, anticipated, and planned supports
based on known difficulties and challenges that learners are likely to encounter (Brush & Saye,
2002). Hard scaffolds can be introduced into an at-scale, online learning environment through
course delivery platforms and integrated technologies, providing scaffolds to learners. Designers
and instructors can make use of technological affordances to provide “hard” scaffolds that
impact learners’ understanding of not only new content areas, but also how they should think
about completing a given task.

Quintana et al. (2004) advanced a framework for technology-enabled scaffolds that were
based on three processes of inquiry: sense-making, process management, and articulation and
reflection. While these three scaffolding categories were initially conceptualized in a science
education context, these categories can be more broadly applicable to other contexts and research
areas. Process management scaffolds involve mechanisms that guide knowledge construction
and strategies to steer investigation (Quintana et al., 2004, p. 358). Scaffolds of this sort are
necessary in spaces where learners lack the insight and experience of a more experienced
practitioner that would aid them in navigating complex processes and challenges. To this end,
Quintana et al. (2004) posited that scaffolds should provide structure for learners’ tasks while
illuminating “what steps are possible, relevant, and productive” (p. 359). Articulation and
reflection scaffolds are necessary for learners to communicate inquiry findings and reflect on
those findings to better understand one’s strengths and weaknesses in terms of conceptual
mastery (p. 369). To support this process, instructional designs should encourage learners to
articulate and reflect on their ideas in ways that are productive in the context of their respective
fields of study (p. 370-371). Finally, sense-making scaffolding could be broadly construed as
necessary for learners to reason about new ideas and concepts, to engage with representations
that are part of a discipline, and to build on their intuitive ideas as they engage with new
material. Each of these processes and their corresponding scaffolds involves engaging learners in
tasks that are “cognitively complex and are often implemented in a social activity such as
discussion, negotiation, and consensus-building” (Quintana et al., 2004, p. 341). While these
scaffolding approaches can be conceptualized more generally to apply to different contexts, the
work by Quintana et al. (2004) was more focused in exploring how scaffolding features can be
developed for technology-situated learning tools and environments. This provides a perspective
to consider how scaffolding features can be applied in online learning contexts.

Much of the work on scaffolds in MOOCs has been focused on supporting more
metacognitive awareness by learners. For example, Sambe et al. (2008) used scaffolds in
MOOCs to address known challenges of self-regulation to promote strategic planning and
encourage consistent study habits. In other MOOC designs, scaffolds were provided to show
feedback to learners about activity in the course and examine how these scaffolds affect
performance and outcomes (Miliki¢ et al., 2018; Pérez-Sanagustin et al., 2020). In another
example, MyLearningMentor aimed to guide learners towards course completion by offering
timely and helpful tips to help learners monitor their own work in productive ways (Gutiérrez-
Rojas et al., 2014). There have been fewer published studies that explicitly make connections
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between scaffolds designed to support learners’ reflections on course content and subsequent
application to a new context (e.g., their own work settings).

In this study, we focus on the use of articulation and reflection scaffolds that are enabled
through an LTI (i.e., hard scaffolds) in a MOOC on resilient teaching. As we will describe, these
scaffolds were situated within a MOOC design that embodied a community and task-based
hybrid model.

Methods and Theoretical Frameworks

Our theoretical frameworks are defined by the two components of the hybrid model that
the MOOC design embodied: 1) community-based approaches to instruction and 2) task-based
learning.

A long-held view espoused within the learning sciences is that learners play an important
and active role in their own learning (Roschelle, 1997) and that learners learn best when activity
is situated within a rich social context, which includes collaboration and exchanges with peers
(Vygotsky, 1978). This view is complementary to the concept of a “community of practice”
advanced by Lave (1991) and Wenger (1998; 2011), in which learners engage in sustained and
distributed learning in authentic contexts alongside more knowledgeable peers and mentors. A
practical instantiation of this idea was realized by Brown and Campione (2002) in their model
called Fostering a Community of Learners. In this form of pedagogy, an entire classroom
community is engaged collectively, with well-defined learning goals for both content and
practice, with each member responsible for contributing diverse perspectives and expertise to the
advancement of a common goal. Although these theoretical frameworks did not originate in
open, large-scale learning environments, they serve as inspiration for advancing social learning
opportunities and productive peer-to-peer interactions within highly structured course designs.
To enable such rich, social interactions within MOOCs, recent research in the learning sciences
has explored the efficacy of designs that push on platform affordances (c.f., Quintana et al.,
2020; Haklev & Slotta; 2017; Slotta & Najafi, 2013).

In keeping with the “rich landscapes for learning” vision presented by Fischer (2004),
MOOOC instructors and designers are experimenting with more flexible open-ended tasks such as
project-based approaches (c.f., Pinto et al., 2020; Verstegen et al., 2015). Such complex designs
require elevated levels of support, but without the possibility of direct instruction, self-directed
learning models should be considered. Garrison (1997) characterized three interrelated elements
of self-directed learning: motivation (entering the task); self-monitoring (cognition and
metacognition), and self-management (task control). Thus, to be successful within the context of
self-directed, project-focused learning opportunities in MOOCs, learners must cultivate self-
directed learning skills, including self-management and self-monitoring strategies (Zhu, 2021).
A vital consideration is the role that instructors can play in facilitating self-management and self-
monitoring skills in MOOCs through design choices. Instructors can create opportunities for
learners to set their own learning goals, provide time frames and progress indicators, and offer
flexible learning resources and peer assessments (Zhu & Bonk, 2019; Zhu, 2022). The present
study examines the impact of carefully designed articulation and reflection scaffolds to support
self-management (completion of the culminating assignment) and self-monitoring (reflection on
course concepts and connection to relevant contexts).

Research Context
The Resilient Teaching MOOC is a four-week course, designed to support instructors at
all levels who grappled with the realities of changing and evolving instructional contexts,
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brought on by the onset of the COVID-19 pandemic. The MOOC was situated as a “community-
oriented” open, online learning experience (DeVaney & Quintana, 2020), where learners and
instructors could come together, share experiences, and develop implementable teaching plans to
address some of the difficulties encountered during the period known as “emergency remote
teaching” (Hodges et al., 2020). The MOOC consisted of lecture videos, readings, discussion
prompts, quizzes, reflection prompts, and a culminating, peer-reviewed assignment. The first part
of the course presented a resilient design for learning framework, consisting of three principles:
extensibility, flexibility, and redundancy (Quintana et al., 2021). Following lectures, quizzes, and
reflection opportunities that delved into the principles, learners viewed a worked example that
demonstrated all the principles in action. The remainder of the course focused on the
development of learners’ own resilient teaching plans, which were intended to be crafted and
tailored to their own instructional contexts and to be used as a guide for both planning and
implementation.

Digital Workbook

The digital workbook was integrated into the Resilient Teaching MOOC using learning
technology interoperability (LTI) protocols at several points throughout the course. Each
workbook prompt was indexed to specific course topics and activities within the instructional
sequence, allowing learners the opportunity to pause and reflect on new information in small,
related chunks which served as the foundation of the culminating assignment prompt (see Figure
1). The reflections drafted by each learner were saved to their own private instance of the
workbook, and learners could review these entries at any point during the course. Additionally,
learners had the ability to download selected entries or their complete collection of workbook
entries to refer to once they completed the course. If learners opted to do so, they could share
their workbook entries to a public gallery space in which peers could view and comment on one
another’s entries. The commenting functionality within the shared-response gallery space
resembles a comment section that enables learners to utilize a text field to share reactions, offer
feedback, and ask questions. The original entry author as well as other peers can reply to
comments, creating conversation threads that serve to guide the original author’s reflection on
their understanding and application of course concepts.

Reflection prompts were embedded in a digital workbook and indexed to course topics
(Appendix A). The course’s instructor made the goals of the culminating project known from the
outset, and the reflective prompts were designed to feed into the peer-reviewed assignment,
aiding learners to construct a draft of their final project. The reflective prompts encouraged
learners to carefully reflect on how each design principle could be applied in their work context.
The reflection prompts were optional and ungraded.

Immediately preceding the culminating assignment, a textual description summarized
course activities that led up to the final assignment and reminded learners that they could draw
on their existing workbook entries. The passage also encouraged learners to take some additional
time to refine their writing and to prepare a shareable resilient teaching plan.

The instructions for the final project asked learners to describe their context of teaching
and learning, the interactions they desire to facilitate, and then to “explain how the principles of
extensibility, flexibility, and redundancy are informing how you are thinking about facilitating
those interactions.” Learners were directed to review earlier reflection prompts that were most
closely associated with project requirements (Appendix B).
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Figure 1
Digital Workbook Alignment with Culminating Assignment Prompts

Resilient Teaching Through Times of Crisis and Change / Week 2 «Prev  Next

Articulating Course Level Learning Goals

Take a moment to articulate 4-6 course level learning goals for the course you are designing. Remember that these goals
can be a synthesis of multiple finer-grained learning objectives.

To distinguish these goals for the course purpose, you might think of them as student-facing goals that you would share
on your course syllabus as well as goals that you would use as a guide as you plan your course. These course level
learning goals might also become the basis of the learning objectives you will specificity as your course design becomes
more concrete. As you think about the elements that you will use in your course design, you can consider whether or not
they align with the course level learning goals you articulate.

B I E=Em@&9HC

Provide a list of course level learning goals. Remember that each course level learning goal can be a synthesis of multiple
finer-grained learning objectives.

Here you might consider referring to Articulating Course Level Learning Goals in the Gamut Workbook (week 2).

Preview grading criteria

Note. Top panel: Example of a digital workbook prompt learners completed during their weekly course tasks.
Bottom panel: Example of one of the culminating peer review assignment prompts. The prompt explicitly directs
learners to refer to the digital workbook prompt that is indexed to that prompt.

Research Design

Our research design consisted of two phases (see Figure 2). In phase one, we gathered
learner submissions to the culminating course assignment and analyzed the quality of those
responses using our evaluation rubric (discussed in the Approach to Analysis section below). In
phase two, we adopted and modified an explanatory sequential mixed methods research design
developed by Plano Clark & Creswell (2011). This approach begins with “the collection and
analysis of quantitative data” intended to address a research question, followed by the “collection
and analysis of qualitative data” that builds on the results of the quantitative analysis (Plano
Clark & Creswell, 2011, p. 71). We used quantitative methods to group assignments into a 2 x 2
grid, based on their rubric scores and number of workbook prompts completed. We used
qualitative coding methods to analyze the characteristics of assignments in each of the four
groups.
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Figure 2
Modified Explanatory Sequential Mixed Methods Design Stages
Phase 1: Initial Analysis Phase 2: Explanatory Sequential Mixed Method
AN N
4 h r B

Qualitative: Data Collection
and Analysis of Learners’
Culminating Assignment

Submissions

Built to Quantitative: Data
> Collection and Analysis of ———»
Learners’ Workbook Usage

Research Question #1 Research Question #2

Data Sources

We collected assignments (n=80) submitted during the first four months that the MOOC
was offered on the Coursera platform (n.d.), between June and September 2020. We eliminated
one duplicate assignment, one plagiarized assignment, and one advertisement and arrived at our
final dataset (n=77). We chose to analyze the first four months of learner data from the course
because this timeframe represents a critical time early in the pandemic when instructors were still
determining how they would implement online learning design plans intentionally (as opposed to
reactionary measures, such as emergency remote teaching) and in preparation for the start of a
new academic year.

Participant Backgrounds and Professional Contexts

Through a review of learners’ assignment submissions, we were able to identify a range
of learner professions, professional contexts, and subject areas. Most learners represented in our
data set were educators (i.e., instructors teaching in a formal educational setting). Other
professional experiences were represented as well, including professional training facilitator,
physician, executive director, student, and instructional designer. A strong majority of the
MOOOC learners operated in higher education contexts, followed by several learners who worked
in K-12 settings, and only a couple who were employed in the private sector. A wide range of
subject areas were represented, from social science, language arts, education, and medicine to
law, engineering, and computer science. Refer to Appendix C for more details on the
backgrounds of the learners in this study.

Approach to Analysis

We analyzed responses to the final prompt (Prompt 5) from the resilient teaching plan:
Explain how the principles of extensibility, flexibility, and redundancy inform how you are
thinking about facilitating interactions in your course. We chose to analyze this prompt because
it encapsulated the key learning goals of the course, which were to develop a nuanced
understanding of the resilient design for learning framework and apply it to an authentic
instructional context. To adequately respond to this prompt, learners needed to demonstrate a
competent understanding of the principles of resilient designs for learning and the ability to
apply those principles in their specific context. Other prompts available for analysis offered a
much less holistic perspective of learners' level of content mastery.
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Although the checklist style of rubric is an appropriate choice for peer assessment
because it is easy to use and results in consistent evaluation, it was not sufficiently nuanced for
our research objectives. Hence, we developed two analytic rubrics, which were more detailed
than the instructor-developed rubric used for peer review. Both rubrics consisted of three
categories (not addressed, addressed, nuanced reflection) and focused on the following aspects:
assignment objectives (rubric one) and teaching context (rubric two). Rubric one assessed the
extent to which learners met assignment objectives, making specific reference to the three
principles of resilient design for learning. Nuanced responses also showed evidence of the
application of resilient teaching principles within a specific context and provided specific
examples of how targeted interactions were supported (Table 1).

Table 1
Rubric Used to Assess the Extent to Which Learners Met Assignment Objectives
Not addressed Addressed Nuanced reflection
| | | 1
No mention of three principles At least one principle is All three principles are

addressed addressed

Principles are referenced, but not  Principle(s) is/are applied in a Principles are applied in a

applied to a specific teaching specific teaching context specific teaching context
context

Response shows some evidence Specific examples of how
of understanding of the three principles support various
principles, but this interactions are given
understanding is not made

explicit

Rubric two focused on situational factors (e.g., points of failure, unknown situations) in
teaching contexts, with reflections focusing on contextual factors that can be addressed by a
learning design (Table 2).

Table 2
Rubric Used to Assess the Extent to Which Learners Addressed Situational Factors in Teaching
Contexts

Not addressed Addressed Nuanced reflection
I I | 1
No mention of contextual factors Factors are addressed directly Factors are addressed directly
(MVP, unknowns, failure) (i.e., MVP, unknown, failure (i.e., MVP, unknown, failure
conditions are described). conditions are described).

Factors can be directly addressed
by mirroring terms provided in
prompt (i.e., MVP, unknown,
failure conditions) or through
paraphrasing these ideas.
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Factors are discussed in a
specific teaching context

Factors are discussed in a
specific teaching context

Factors are referenced, but not
applied

Teaching plan provides specific
examples of how factors will be
addressed

Using these rubrics, two coders independently coded the first 15 assignments in the
dataset and achieved an interrater reliability (IRR) score of 0.67, a “moderate” level of
agreement (McHugh, 2012). Through discussion, they came to a consensus and refined the two
rubrics for greater clarity. They independently coded the next 15 assignments, reaching an IRR
score of 0.85, a “strong” level of agreement (McHugh, 2012). The two coders each
independently coded one-half of the remaining submissions.

We grouped scored responses into a two-by-two matrix, with rubric scores from low to
high on the x-axis and workbook use from low to high on the y-axis. In other words, the
responses were divided into four categories (see Figure 3) that represent a function of learners’
use of the digital workbook and their overall ability to meet assignment objectives.

Figure 3
Four Types of Responses to Culminating Assignment Question Prompt
Type A Type B
. Incomplete arficulation of how three
- principles work together to create . Clear arficulation of how three principles
-g caherent teaching plan work together to create coharent teaching
E . Focus on specific situational facior(s) or plan
E . Theoretical description of principles rather . Holistic view of course context
=1 than direct connection to teaching context . Well-arganized and thoughtfully
A L] Disarganized composition, incomplate composad response
é thoughts . Formal writing style
T - Informal writing style - Comprahensive rasponsa
. Comprehensive response
o
3 36% n=28 20% n=22
g
2
& Type C Type D
=
. Paraphrase of course content . Clear arficulation of how three principles
= . Superficial explanations work together to create coherent teaching
E . Mo ariculation of how three principles plan
E work together fo create coherent teaching . Holistic view of course context
o plan - Well-organized and thoughifully
N - Uncontextualized responses or compased response
% . Foous on specific situational factor(s) . Formal writing style
= *  Brief response s Comprehensive response
289% n=22 6% n=~%

Meal slaled objactives 1o a low degres Meatl staled objectives 1o a high degres

Assignment Submission Characteristics
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Responses that were associated with low rubric scores (i.e., left quadrants) were coded as
having “addressed” or “not addressed” the assignment objectives. Responses associated with
high rubric scores were coded as “nuanced” and positioned on the right quadrants. Since our
coding focused on completed assignments and not the workbook entries themselves, we also
wanted to consider whether learners whose assignments had received low or high scores had
made significant use of the workbook. We considered “low use” of the digital workbook to be
the completion of nine or fewer (of twelve) workbook prompts and positioned these instances in
the lower two quadrants. We considered “high use” of the digital workbook to be the completion
of ten or more (of twelve) workbook prompts and these responses were positioned in the upper
two quadrants. We chose ten or more responses (of twelve) to represent “high” workbook use as
this meant that a learner responded to 80% or more of the workbook prompts, and that they
completed most of the workbook prompts presented in each course week. We reread assignment
responses for each of these groupings and used conventional content analysis to analyze these
groupings (Hsieh & Shannon, 2005), with codes derived directly from the assignment text. Our
analysis resulted in a description of each quadrant or grouping of responses, as we will describe
in the Results section.

Findings

Although use of the digital workbook was optional (i.e., not required for assignment
submission or grading), 65% of learners who submitted a culminating assignment for peer
review elected to use it to some extent. The following observations relate to our first sub-
research question: To what extent are assignment objectives met when learners choose to (or
choose not to) adopt the digital workbook? First, we will describe groupings of responses that
were associated with high workbook use. We characterized 50 learners’ (n=50) use of the
digital workbook tool as “high.” Of these learners, over half did not fully meet the stated
assignment objectives (n=28) while 22 learners met the stated assignment objectives to a high
degree through “nuanced reflection.” Despite the majority of these responses not meeting
assignment objectives directly, many of these responses showed evidence of reflection, as we
will describe below in our content analysis. These groupings are presented in Figure 2 as Type A
and Type B respectively.

Second, we will describe groupings of responses that were associated with low
workbook use. Of learners who responded to nine or fewer workbook prompts (n=27), roughly
three-quarters did not meet the assignment objectives to a full extent (n=22). A small minority of
submissions exhibited nuanced reflection (meeting assignment objectives) but were not
associated with workbook use (n=5). These groupings are presented in Figure 2 as Type C and
Type D respectively.

While we cannot correlate workbook use and submission scores, we can make
observations about the characteristics of the four response types, addressing our second research
question: What are the characteristics of assignment submissions when learners choose to (or
choose not to) adopt the digital workbook?

Type A responses (high workbook use, met assignment objectives to a low degree) were
typified by informality and indirectness. Generally, they made a loose connection to assignment
objectives but were incomplete in their articulation of how the three resilient design for learning
principles were considered in the creation of a coherent teaching plan. Some focused on
descriptions of specific situational factors of the instructional environments and others provided
theoretical or “textbook™ descriptions of the three resilient teaching principles. But all responses
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lacked an integration of context and design principles. From a structural and stylistic perspective,
these responses tended to be disorganized in their composition, containing incomplete thoughts,
akin to a draft or personal journal.

Type B responses (high workbook use, met assignment objectives to a high degree) were
typified by completeness, coherence, and relevant detail. They contained a clear articulation and
holistic view of how the three resilient design principles could work together to create a coherent
teaching plan. They provided a complete view of the instructional context and carefully
integrated theoretical perspectives with contextual factors. From a structural and stylistic
perspective, these responses tended to be well-organized, thoughtfully composed, and written in
a formal writing style.

Type C responses (low workbook use, met assignment objectives to a low degree) were
typified by superficiality and lacking context. These responses often paraphrased course content
and offered uncontextualized explanations, sometimes focusing on specific situational factors.
The responses did not provide a clear articulation of how the three resilient principles work
together to create a coherent teaching plan. Structurally, these responses tended to be brief.

Type D responses (low workbook use, met assignment objectives to a high degree) were
very similar in their characteristics, structure, and writing style to Type B responses. The
significant difference is that learners in this group made limited use of the reflection prompts
available in the workbook. Our findings are summarized below in Table 3.

Table 3

Summary of Key Findings
Research Question Key Findings

) Of learners with high degree of workbook use (n=50):

RQ1: To what extent are assignment e 22 met stated objectives though “nuanced
objectives met when learners choose to reflection”
(or choose not to) adopt the digital e 28 did not fully meet stated objectives
workbook?

Of learners with low degree of workbook use (n=27):
e 5 met stated objectives through “nuanced
reflection”
e 22 did not fully meet stated objectives

o 3 types of responses observed:
RQ2: What are the characteristics of

assignment submissions when learners e Type A (high workbook use, met objectives to a
choose to (or choose not to) adopt the low degree)- informal tone, indirect, lacking
digital workbook? coherence

e Type B (high workbook use, met objectives to a
high degree) & Type D (low workbook use, met
objectives to a high degree)- complete, coherent,
relevant detail, holistic view of course content

e Type C (low workbook use, met objectives to a
low degree) - superficial and uncontextualized,
lack of cohesiveness with respect to course
principles
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One unexpected finding was that many responses associated with high level workbook
use seemed more like drafts than polished writing. Although the framing instructions for the
assignment asked learners to “take some additional time to refine your thinking and prepare an
initial resilient teaching draft,” it appeared that many learners did not complete this additional
step. Given the prevalence of “Type A” responses (i.e., high workbook use, with assignments
meeting objectives to a low degree), we investigated the connection between workbook
responses and assignment components. In doing this, we observed that several submissions
simply were copied-and-pasted from the digital workbook into the assignment submission area
and submitted for peer review. While still capturing the basics of a resilient teaching plan, the
structure and quality of these submissions was incongruent with our requirements for the
culminating assignment. As we have described, the writing styles of these submissions could be
characterized as informal and incomplete. It appeared as if learners neglected to translate their
initial ideas into a teaching plan that could be easily understood by their peers. Although the
reasons for this oversight are not apparent through the analysis of our dataset, we speculate that
this could have occurred for a variety of reasons, including time constraints, lack of awareness
that final assignments were lacking in rigor and quality, and the “checklist” style rubric used for
peer assessment. It may also be that learners were aware that the assignment rubric did not
specifically address matters of structure and style (for reasons we have already articulated) and
thus did not focus on these elements in their responses.

Discussion

Our review of learners’ culminating assignment submissions provided evidence that
many learners took advantage of the digital workbook prompts to incrementally develop their
final resilient teaching plan over the duration of the course (self-management). Our findings
show that a high level of workbook use (i.e., completion of reflection prompts) corresponded to
high quality written assignment responses for some learners. There was a small group of learners
who did not engage in workbook use and still submitted high quality responses, but our findings
suggest that this activity pattern was an outlier, given that most learners who submitted high
quality responses used the workbook (self-monitoring). The majority of learners who opted not
to participate in reflection and articulation through the workbook activity submitted assignments
that met project requirements to a low degree. In other words, it appeared to be beneficial for
learners to engage with these types of scaffolded prompts, despite the number of assignments
that corresponded with high workbook use and failure to meet assignment objectives to a high
degree, as we will describe in Additional Findings. Workbook activities contributed to the
learning process and served as a resource to support fulfillment of culminating assignment
objectives.

These results offer evidence that within complex MOOC designs articulation and
reflection prompts (i.e., hard scaffolds) (Brush & Saye, 2002) can effectively support learners’ 1)
self-management toward completion of a culminating assignment and 2) self-monitoring to
connect course concepts to their respective contexts. In this way, the embedded prompts
facilitated self-directed learning (Garrison, 1997), enabling self-management (i.e., task control)
and self-monitoring (i.e., cognition and metacognition). Workbook activities contributed to the
learning process and served as a resource to support achievement of culminating assignment
objectives.
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We would like to note that our characterization of Type A responses as meeting
assignment standards to “a low degree” relates to the requirements of the rubrics we developed
for this research where we set the bar high for explicit connection to course concepts and
application to an instructional context. The checklist-style rubric developed by the instructor for
peer-assessment in the course led to a successful assignment outcome for most learners (i.e., a
passing grade). While the reflective prompts attempted to spotlight what learners should be
thinking about and articulating during the development of their teaching plan, it seems that some
learners may have needed models (e.g., worked examples) to help them to see what a more
complete response should look like, or reminders to help them see how they may need to iterate
to develop more polished work. In other words, the reflective prompts may have helped some
learners see what directions to go in, but further support may be needed to help them continue to
work productively. Providing worked examples or other types of model artifacts was a capability
of the digital workbook tool used. However, the project team did not anticipate how necessary
making use of this capability would be given that this was a novel endeavor and therefore lacked
any precedent to inform this design decision. Additionally, the project team was constrained by
time limitations and bandwidth issues brought on by issues surrounding the COVID-19
pandemic.

Study Significance

This study examined the impact of carefully designed articulation and reflection scaffolds
(Quintana et al., 2004) to support self-management (completion of the culminating assignment)
and self-monitoring (reflection on course concepts and connection to relevant contexts).
Although prior research has examined instructors’ strategies for facilitating self-directed learning
in MOOC:s (c.f., Zhu & Bonk, 2019; Zhu, 2021), less attention has been paid to the use of
articulation and reflection scaffolds to directly support self-directed learning in MOOCs. We
have shown that articulation and reflection scaffolds can be effectively integrated into learning
sequences through technology tools, opening opportunities for instructors to embed reflection
and articulation prompts directly within a course. This possibility allows for instructors to
include complex, open-ended projects, such as those that develop professional skills and
competencies. While earlier work has relied on “companion” resources in the form of websites
or fillable PDFs (c.f., Lambert, 2015; Quintana et al., 2021), our study shows that tighter
integration of reflection prompts within a learning sequence can benefit the learning process. We
have highlighted the utility of such prompts being tightly integrated into a learning design to
support assignment development and completion, and reflection on course concepts and relevant
contexts.

Our study also contributes to the larger conversation about hybrid MOOC models,
specifically community and task-based designs (Anders, 2015). As part of the ongoing pursuit to
better understand effective means for integrating flexible, open-ended tasks that support project-
based pedagogies (Quintana et al., 2020; Haklev & Slotta, 2017), this study forges a path for
instructors and designers seeking to develop more rigorous and relevant MOQOCs, responding to
the demand for high quality instruction that serves the demands of today’s evolving workforce
(Zhu et al., 2022). Future instructors and designers will be able to draw on this approach to
further refine the practice of facilitating self-management and self-monitoring that promote self-
directed learning in a MOOC setting.

While not the focus of the research questions and analysis of the current study, the
findings are situated within the broader context of community-based approaches to instruction in
open online learning environments. The stated goal of the Resilient Teaching MOOC was to
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foster supportive social engagement, which included the opportunity for learners to share their
own workbook entries and to provide early feedback on teaching plans to peers. In this way,
course design embodied social learning and community-oriented pedagogies (Lave, 1991;
Vygotsky, 1978; Wenger, 1998) and contributes to the recent body of learning sciences research
that explores productive peer-to-peer interactions within complex, technology-enabled course
designs (c.f., Quintana et al., 2020; Haklev & Slotta; 2017; Slotta & Najafi, 2013).

Limitations

As this work is situated within the MOOC space, our dataset is limited by learner
autonomy in interacting with content and corresponding low learner completion rates (Khalil &
Ebner, 2014). Because the course was developed to be a resource for educators as they prepared
to teach in the COVID-19 pandemic, learners could pick and choose parts of the course that were
relevant to their needs and gain valuable insights without necessarily completing the entire
course. This challenge exists across all massive open online courses, as one of their primary
affordances is self-paced, self-directed learning (Eisenberg & Fischer, 2014, Zhu & Bonk, 2019).
As aresult, the actual number of MOOC learners who interact with all course lessons and earn a
course certificate is relatively low in comparison to the large number of active learners present in
a course (Khalil & Ebner, 2014).

Our data analysis was further hindered by the fact that learners in the Resilient Teaching
MOOC were only presented with the opportunity to complete reflective digital workbook entries
throughout the course. In other words, the completion of workbook entries was not a project
requirement for the final assignment. Additionally, given the burden of preparing instructional
content for an uncertain academic year, learners may have prioritized other planning efforts over
responding to the work of peers and completing a time-consuming, peer-reviewed assignment.

After reflecting on the size of our data set and the possible rationales explaining the
smaller than expected sample, we revisited the design of the Resilient Teaching MOOC to
survey what scaffolds and directions were present that served to guide learners’ use of the digital
workbook tool. Our review revealed initial references to the community-oriented nature of the
course that were not sustained throughout the course and a basic overview of the digital
workbook tool that mentioned the capabilities of learners to share their entries and comment on
their peers’ shared entries. While these statements could certainly be interpreted by learners that
they should make use of the digital workbook and embrace the community ethos by sharing their
work and offering input on other’s entries, these efforts did not result in the desired outcome
conceived of in the provision of the digital workbook as a scaffolding tool.

Implications for Future Research

Our findings lead to a question for instructors and learning designers about what
additional support may be needed to help learners realize levels of completeness and quality
required to meet assignment objectives, particularly in an open, online learning environment.
Future research could focus on the design of the prompts themselves, encouraging instructional
teams to pay close attention to the wording of the prompts, with particular attention to aspects of
articulation and reflection (Quintana, 2004). Furthermore, consideration of additional kinds of
scaffolds (i.e., process-oriented scaffolds) and frequency of use is needed to move closer to
realizing the desired learner use of the digital workbook as a learning tool (i.e., consistent use
and additional efforts to refine and polish workbook entries before submission). Drawing on
user-experience design methods (Schmidt et al., 2020), course designers could implement

Online Learning Journal — VVolume 26 Issue 4 — December 2022 47



Scaffolding a Culminating Assignment Within a Community and Task-based MOOC

learner-testing approaches that would elucidate the clarity and effectiveness of the prompts,
before the introduction of these “hard scaffolds” into a MOOC. In future research we plan to
explore techniques to create a tighter coupling between reflection opportunities and assessments,
including using scaffolds to guide learners through formalizing their workbook entries into more
complete, formal drafts and how to leverage peer feedback to refine their work. These efforts
would allow us to deepen our understanding of how instructors and learning designers can play a
role in facilitating self-directed learning in MOOCs.
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Appendix A
Digital Workbook Prompts Indexed to Culminating Assignment Prompts

The culminating assignment consisted of five separate question prompts. Most of the digital
workbook prompts learners completed throughout the course mapped to one of these assignment
prompts. These connections are shown below.

Prompt Peer-review prompts for culminating Corresponding workbook prompt(s)
Number assignment indexed to course content
I I ] 1
1 Describe the context of the course for Looking at Possible Fall Scenarios through a
which you are designing. Lens of Diversity, Equity, and Inclusion
(Week 1)
Considering Your Teaching Context (Week
2)
| | | 1
2 Describe the components of the course you  Defining the Components of a Course

are designing: elements, interconnections,  (Week 2)
and course purpose.

|
3 Provide a list of course-level learning Atrticulating Course Level Learning Goals

goals. (Week 2)
| I | 1
4 Taking into account the interactions Designing for Interactions in Your Course

triangle, explain how you are considering (Week 2)
facilitating interactions in your course,

including Student-to-content, Student-to-

instructor, Student-to-student, Instructor-to-

content (optional).

|
5 For interaction you have just articulated, Starting with an MVP (Week 2)
explain how the principles of extensibility,
flexibility, and redundancy are informing
how you are thinking about facilitating
these interactions.

Considering the Unknowns (Week 2)

Identifying Potential Points of Failure
(Week 2)

Taking a Look at Resilient Design for
Learning Principles as a Whole (Week 3)
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Appendix B
Complete Digital Workbook Prompts Indexed to Culminating Assignment Prompt 5

Prompt 5 read, “For each interaction you have just articulated, explain how the principles of
extensibility, flexibility, and redundancy are informing how you are thinking about facilitating
these interactions.” This table includes the digital workbook prompts learners encountered as
part of their weekly instruction.

Corresponding digital Digital workbook prompt
workbook prompt(s)
indexed to course
content

|

Starting with an MVP

(Week 2) We have defined designing for extensibility as the ability to foresee
changes or additions to your course that may be possible or required. One
way to start thinking about that is by considering the idea of the minimum
viable product or the MVP. A useful starting point could be to consider
approaches you are familiar with and have had good success with in the
past.

e Asyou think about your course, what might a basic version of
your course look like? One that could reasonably function and
fulfill the course purpose?

e Asyou think beyond your MVP, what are your thoughts about
which existing course elements to expand? What new elements are
you considering adding after the MVP is complete?

Considering the

Unknowns (Week 2) We have defined designing for flexibility as devising alternative strategies
so that our course can function in multiple contexts. We’ve talked about
how designing for variability within the learning environment is one way
of ensuring that course designs will be able to adapt and respond to
changes that may occur in the learning environment.

As you think about how your course design will allow for flexible
implementation, consider the following questions:

®  When you consider the “unknowns” of your courses’ learning
environments, what aspects of specific interactions are you
concerned about and why?

e What is your primary method of facilitating these interactions?
(e.g., lecture, seminar, lab, in person consultation)?

e How might these need to be refined or modified based on what you
do know about the environments in which you will teach?

e What alternative approaches have you considered (or tried) that
could allow you to successfully facilitate these interactions?
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Identifying Potential
Points of Failure (Week  We have defined designing for redundancy as identifying and/or creating

2) interchangeable elements that could function if one or more aspects of the

course plan fails due to perturbations in the learning environment.

e How are you considering this idea of redundancy as you plan your

course?

When designing for flexibility we can think about the following kinds of
guestions:

e When you consider your design plan, can you identify areas that

are “brittle” or particularly vulnerable if one or more elements
failed?

e How can you minimize dependence on certain tools or activities so

that if those features are lost due to a disruption, your class will
still largely work?

e How might you identify alternative ways of facilitating desired
interactions?

|
Taking a Look at

Resilient Design for The guiding principles of resilient design for learning are intended to be a
Learning Principlesasa  tool for thinking about your course design. Like most design tools, they
Whole (Week 3) are not necessarily meant to be worked through in a linear order. One

principle informs another and it may be necessary to revisit one or more
multiple times as you work through your course design process.

In previous journal entries, you have considered each principle
individually.

Now as you begin to think about putting your course plan together for the
peer-graded assignment, describe how you might be thinking about the
principles working together:

e What new questions emerged as you worked through each
principle? What ideas might you need to revisit?

e How is one principle informing another?

e How are you capturing your design ideas and decisions? What
forms of representation might be useful to share with your peers?

If you have created useful representations of your course design plans

(e.g., tables, flowcharts), please consider publishing this journal entry to
the gallery.
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Figure C1
Plot depicting the various professions of the focus participants of the present study.
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Figure C2
Plot depicting the various subject areas the focus participants of the present study work in.
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Figure C3
Plot depicting the different professional contexts of the focus participants of the present study.
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Classroom Community and Time: Comparing
Students’ Perceptions of Classroom Community in
Traditional vs. Accelerated Online Courses
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Abstract

Online educators regularly experiment with ways to create a sense of classroom community in the
online courses they design and teach. They do this in part to battle feelings of isolation and
loneliness but also to align with prevailing theories of learning (e.g., social constructivism) as well
as to mimic idealized in-person face-to-face learning experiences. However, little is known about
how well a sense of community is developed in accelerated online courses. Given this, we
investigated students’ perceptions of classroom community in traditional length online courses
(e.g., 15-week courses) and accelerated online courses (e.g., 7-week courses) taught by the same
instructors. The results showed that there was not a statistically significant difference in students’
perceptions of classroom community between the 15-week and 7-week courses. Students in this
study rated the accelerated 7-week courses as having a higher sense of classroom community. In
this paper, we present the results of our inquiry. We conclude with the implications of our research
on research and practice.

Keywords: classroom community, community, connectedness, online learning, accelerated, social
presence
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Even before COVID-19, millions of students were taking online courses each year (Allen
& Seaman, 2016; Hobson & Puruhito, 2018; Seaman et al., 2018). While reports suggest that
students’ experiences learning online during COVID-19 were often far from ideal (Hodges et al.,
2020; Stewart, 2021), enrollments in online courses and programs are only likely to increase in
the coming years (Lowenthal et al., 2021). Many students who might have avoided taking online
courses prior to COVID-19 for various reasons found that they liked the convenience of learning
anytime, from anywhere. One problem, though, is that research over the years estimates that
attrition rates are 10 to 20% higher in online courses than in traditional in-person face-to-face
courses (Angelino et al., 2007; Boston et al., 2009; WIladis et al., 2014) and that certain high-risk
populations of students might actually perform worse in online courses than in face-to-face
courses (Jaggars, 2011; Jaggars & Xu, 2010; Hart et al., 2015). Thus, while student interest in
enrolling in online courses and programs might continue to grow (especially compared to
enrollments in in-person face-to-face courses and programs), questions remain about how
successful this body of students will be learning online over the coming years (Fitzgerald, 2022;
Glazier, 2020; Lockee, 2021).

Students drop out of courses and programs for many reasons (Shea & Bidjerano, 2014,
2019). Research, though, suggests that one of these reasons is because of feelings of isolation,
loneliness, and an overall sense of disconnectedness (Drouin, 2008; Thomas et al., 2014).
Researchers have argued that one way to help students address feelings of isolation and
loneliness and in turn persist is through establishing social presence and a sense of classroom
community (Boston et al., 2011; Kaufmann & Vallade, 2020; Rovai, 2002b, 2003).

However, from its inception, people have questioned the ability to develop social presence and a
sense of classroom community in fully online environments, especially those relying
predominantly on asynchronous text-based communication (Anderson, 2008; Lowenthal &
Dunlap, 2020; Reese, 2015). Part of their concern has always been the lack of visual cues in
asynchronous text-based communication (Berge & Collins, 1995; Lowenthal, 2010; Lowenthal
& Mulder, 2017); however, critics have also found that the lack of immediacy in this type of
communication often leads to misunderstandings and in turn make collaborating online difficult
(Watts, 2016).

While researchers have demonstrated over time that social presence and even a sense of
classroom community can be developed online, many have agreed that it can take longer to
develop when using asynchronous communication alone (Akyol & Garrison, 2008; Tu, 2001;
Walther, 1992, 1996). Although previous research has mentioned the need for “time together” to
develop a sense of community (McMillan & Davis, 1986; Dawson, 2016), few studies have
investigated this variable (see Akyol & Garrison, 2008). This issue of taking extra time to
develop a sense of social presence and classroom community could have direct implications for
the increasing number of accelerated online courses (e.g., 3-week, 5-week, 7-week) being
offered today at colleges and universities (Lowenthal, 2016). Given this, the purpose of this
study was to investigate if there was a difference in students’ sense of classroom community in
traditional length online courses (e.g., 15-week courses) compared to accelerated online courses
(e.g., 7-week courses) taught by the same instructor. The following research questions guided
this study: (1) Is there a significant difference in the sense of community between students in a
15-week course vs. a 7-week course? (2) What are students’ perceptions about the sense of
classroom community in their online courses? In this paper, we present the results of our inquiry.
We conclude with the implications for research and practice.
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Background

During the last 20 to 30 years, educators have increasingly focused on the importance of
social interaction and specifically, community in teaching and learning (see Brown & Duguid,
1991; Jonassen, 1995; Lave, 1991; Rogoff, 1994; Wenger, 1999, 2000). Thus, when educators
began experimenting with using the internet for teaching and learning in the mid-1980s and
1990s, they were not simply interested in improving correspondence distance education; rather,
they wanted to find ways to get groups of students to interact and communicate, and ultimately
form a sense of classroom community and learn together at a distance (Gunawardena, 1995;
Harasim, 1987, 1990). In the late 1990s, Garrison and his colleagues developed the Community
of Inquiry (Col) framework. Building off the work of Dewey (1933, 1959) and Lipman (1991),
they posited that communities of inquiry can be developed when teaching presence, social
presence, and cognitive presence are evident (Garrison et al., 1999, 2000; Rourke et al., 1999).
Around this same time, researchers started focusing specifically on whether and how learning
communities could be formed in an online environment.

Swan and her colleagues published some of the first research focused directly on the
development of learning communities in online courses. In one study, Swan et al. (2000)
surveyed 1,406 online students in the SUNY Learning Network as well as analyzed the course
design of 73 online courses to better understand learning communities. They found that
consistent and transparent course design, regular and constructive instructor interaction with
students, and active discussions influence the success of online courses. They went on to argue
that these three factors in turn help lay the foundation for knowledge-building communities.

Later, drawing from the results of two different studies, Swan (2002) investigated course
design features and student immediacy behaviors that influence the social development of
learning communities. Building on her previous research, Swan reiterated the importance of clear
course structure, interactive instructors, and dynamic discussions but also argued that students
use verbal immediacy behaviors--specifically, affective, cohesive, and interactive behaviors--in
online discussions to develop a sense of community among classmates.

Around the same time, Rovai (2001, 2002a, 2002b) began researching what he
conceptualized as “classroom community.” In one of his early studies, Rovai (2001) conducted a
mixed-methods case study where he examined course interactions, sense of classroom
community, and learner feedback in a five-week fully online graduate course. Rovai found that
the sense of classroom community did increase over a five-week course and therefore concluded
that online “instructors can create virtual learning environments that promote a sense of
classroom community” (p. 45). Rovai also found females were more positive and had a stronger
sense of classroom community. In addition, he reported a moderate relationship between
classroom community and the number of times someone posted. Rovai (2001) pointed out that
other things could impact classroom community, such as instructor writing styles, instructor
immediacy, course content, or length of the course. He suggested that future research might
investigate how course design and pedagogy influence classroom community.

Shea and his colleagues also conducted a number of studies on learning communities and
presence (see Shea, 2006; Shea, Li, Swan, & Pickett, 2005; Swan & Shea, 2005). For instance,
Shea et al. (2005) created an instrument (that included Rovai’s Classroom Community Scale) to
investigate the role of teaching presence in developing a learning community online. Shea et al.
found that teaching presence was related to classroom community; more specifically, they
explained: “that a strong and active presence on the part of the instructor—one in which she or
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he actively guides the discourse—is related to students’ sense of both connectedness and
learning” (p. 71).

While research suggests that a sense of community is related to student satisfaction and
perceived learning (Caskurlu et al., 2021; Chatterjess & Correia, 2020; Shea et al., 2005; Shea
2006; Trespalacios et al., 2021) and can improve the online learning experience (Fiock, 2020),
some researchers have focused specifically on how instructors and course designers actually
develop a sense of community online. There have been several attempts to identify general
recommendations to promote a sense of community in online environments. Early on,
Haythornthwaite et al. (2000) suggested that designing opportunities for initial bonding,
monitoring and supporting interaction and participation, and providing multiple ways of
communication can help promote community. Palloff and Pratt (2007) suggested active
interaction, collaborative learning, socially constructed meaning, resource sharing, and
expressions of support and encouragement can all help build community. Later, Shackelford and
Maxwell (2012) found that introductions, collaborative group projects, contributing personal
experiences, entire class online discussions, and exchanging resources all impact students’ sense
of community. Additionally, Cuthbertson and Falcone (2014) argued that faculty need to provide
opportunities for students to regularly be themselves and share their experiences, thoughts, and
interests in a relevant way throughout the semester. But all of these community development
strategies take time. They take time to facilitate and time to develop, which led some to conclude
as Dawson (2006) did that “the formation of a learning community may be influenced by the
time required to establish close social relationships among the student cohort.” (p. 160).

Despite research like this, questions remain about how things like course duration, course
design, instructional strategies, and even instructor disposition might influence students’
perceptions of classroom community. For instance, do students perceive a stronger sense of
classroom community in traditional length online courses than in accelerated online courses?
Are certain courses simply designed better to establish a sense of classroom community
regardless of the course duration? Or could it be that certain instructors are more effective at
establishing classroom community than others?

Method

This study was grounded in Rovai’s (2000, 2002a, 2002b; 2003) work on classroom
community. Rovai thought of community in terms of a sense of connectedness that consisted of
of cohesion, spirit, trust, and interdependence. He created the Classroom Community Scale
(CCS) to measure students’ perceptions of classroom community (Rovai, 2002a). The CCS
consists of essentially two subscales. There are 10 questions in the connectedness subscale
focused on connectedness and 10 questions in the learning subscale focused on learning.
Students are asked how they feel about each question using a 5-point Likert scale ranging from
strongly agree to strongly disagree. The results are added up to calculate a classroom community
score per student.

To investigate the research questions guiding this study, we employed a survey research
design (Creswell, 2015). The survey included all 20 questions of the CCS and one open-ended
question seeking additional comments on students’ perceptions of classroom community. We
identified six courses in a fully online Master’s of Educational Technology program that were
taught during a summer term (7 weeks) and a fall term (15 weeks) by the same instructor prior to
the COVID-19 pandemic. After the analysis of the online course contents taught in the summer
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and fall, we confirmed that they had the same textbook, course description, learning objectives,
and grade scale. We administered the survey at the end of each semester.

We had 86 students complete the survey in the summer and 102 complete the survey in
the fall. It was possible that some students could be enrolled in two summer courses or one in the
summer and one in the spring. Since the survey was anonymous, we could not verify whether a
student took the survey more than once.

Results were downloaded from Qualtrics and imported into SPSS to analyze. Descriptive
statistics and frequencies were first calculated. Then an independent-samples t-test was used to
compare scores for two different groups (summer versus fall). The data from the open-ended
questions were downloaded and analyzed by the first author using a constant comparative
technique (Leech & Onwuegbuzie, 2007). This type of analysis is useful when trying to explore
and understand the big picture of a phenomenon such as students’ perceptions of classroom
community. This type of data analysis involves taking a multistage coding process. First
descriptive codes are created; then a type of pattern coding is used to group and analyze the data
(Saldana, 2016). The first researcher returned to the qualitative analysis months later to review
the initial codes, patterns and groupings, and the themes to improve the trustworthiness of the
original analysis.

Table 1

Course Titles and Enrollments

Course Summer Fall
Enrollment Enroliment

7 weeks 15 weeks

EDTECH 501: Introduction to Educational Technology 19 18

EDTECH 502: Creating Educational Websites 12 32

EDTECH 503: Instructional Design 7 8

EDTECH 504: Theoretical Foundations of Educational Technology 10 4

EDTECH 505: Evaluation for Educational Technologists 19 22

EDTECH 541: Integrating Technology in the Classroom 19 18

Results

To answer the first research question, we initially compared the averages of the total
sense of classroom community between the summer and fall semesters. The average sense of
classroom community of the six courses over the summer was M = 56.15, compared to M =
53.68 over the fall; 80 is the highest possible score with Rovai’s instrument. A t-test showed that
there was not a statistically significant difference between the two. Then when looking at the
averages across the two subscales, the average connectedness subscale was higher over the
summer (M = 25.69) than the fall (M = 23.25) as was the learning subscale for the summer (M =
30.46) compared to the fall (M =30.43).
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Table 2
Sense of Classroom Community Summer (7 weeks) vs. Fall (15 weeks)
Summer Fall Total
Average Average Average
n =86 n =102 n =188
Sense of Classroom Community 56.15 53.68 54.86
Connectedness Subscale 25.69 23.25 24.42
Learning Subscale 30.46 30.43 30.44

We were then interested in looking at the average classroom community score, as well as
connectedness and learning subscale scores across each accelerated 7-week and traditional 15-
week course. The total classroom community scores ranged from 52 to 60.33 for the summer 7-
week courses and from 47.61 to 60.18 for the fall 15-week courses. EDTECH 502 and EDTECH
505 had the highest overall scores for both semesters (see Table 3).

Table 3
Comparison of Course by Course Summer (7 weeks) vs. Fall (15 weeks)
Summer Fall
n Classroom  Connectedness Learning n  Classroom Connectedness  Learning
Community Communit
y

EDTECH501 19 54.74 25.42 29.32 18 47.61 20.72 26.89
EDTECH502 12 60.33 27.17 33.17 32 57.47 23.44 34.03
EDTECH503 7 53.14 24 29.14 8 49.38 23.13 26.25
EDTECH504 10 52 23.3 28.7 4 50.75 21.75 29
EDTECH505 19 57.68 26.74 30.95 22 60.18 27.41 32.77
EDTECH541 19 52.53 23.42 29.11 18 47.61 20.72 26.89

Finally, we were interested in looking at the results by question per term to identify
which items students felt the strongest about—in other words, which items did they rate the
highest vs. the lowest. Overall results in many ways across the accelerated summer 7-week term
and the traditional fall 15-week term mirrored each other (see Table 4). For instance, with the
connectedness subscale, students reported the strongest agreement with the following:
e they did not feel isolated® (M = 2.81)
e they trusted others in the course (M = 2.78)
e they felt confident others will support them (M = 2.78)

However, they then reported the strongest disagreement with the following:
e they feel connected to others in the course (M = 2.29)
e they thought members of the course depended on them (M = 1.78)
e the course felt like a family (M = 1.69)

See Table 4 for more comparisons.

1 Rovai created some questions like this one to be reversed during analysis to create a total score.
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Table 4
A Comparison of Responses per Question on the Classroom Community Scale
Questions Summer Fall Combined
M M M
Connectedness Subscale
| feel that students in this course care about each other 2.80 2.61 2.70
| feel connected to others in this course 2.49 2.11 2.29
I do not feel a spirit of community 2.63 240 2.51
| feel that this course is like a family 1.82 1.58 1.69
| feel isolated in this course 2.92 2.70 2.81
I trust others in this course 2.83 2.74 2.78
| feel that I can rely on others in this course 2.72 244 2.57
| feel that members of this course depend on me 2.03 1.54 1.78
| feel uncertain about others in this course 2.71 2.49 2.60
| feel confident that others will support me 2.82 2.75 2.78
Learning Subscale
| feel that | am encouraged to ask questions 3.22 3.25 3.23
| feel that it is hard to get help when I have a question 3.15 3.15 3.15
| feel that | receive timely feedback 3.27 3.34 3.31
| feel uneasy exposing gaps in my understanding 2.64 2.66 2.65
| feel reluctant to speak openly 2.94 2.88 291
| feel that this course results in only modest learning 2.95 2.83 2.89
| feel that other students do not help me learn 2.86 2.85 2.86
| feel that | am given ample opportunities to learn 3.17 3.19 3.18
| feel that my educational needs are not being met 3.19 3.14 3.16
| feel that this course does not promote a desire to learn 3.17 3.21 3.19

To answer the second research questions about the students’ perceptions about the sense of
community in their online course, the following themes emerged from the open-ended data.

Theme 1: Classroom community is not necessarily dependent on every student in a class

Participants in this study talked about how there were students who participated a lot and were,

in turn present, trusting, and helpful and those who participated very little and appeared to do the
bare minimum and therefore did not appear present. Participants described how a sense of
community can still develop even when some in class appeared disinterested or absent thus
suggesting that a sense of classroom community is not dependent on every student feeling

connected. The following comment capture this idea:

There were a group of 6 students that were trustworthy and reliable in the course who

created a community... The rest of the class was unreliable...
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Theme 2: Interest in developing a sense of classroom community varies by student, course,
and context and can feel forced or artificial at times

Students have busy lives with many competing priorities. Adult learners completing a
professional graduate degree also often have busy careers, often with a strong professional
network already. Some participants described simply having no interest in developing a sense of
classroom community with a bunch of strangers, regardless of the format. Others talked about
how the workload of a specific course and/or current competing priorities outside of class could
influence the degree to which they have time and interest in developing a sense of classroom
community. And finally, others talked about how the nature of the assignments and/or the sheer
fact that they were required to interact and discuss with their peers simply felt forced and
artificial and in turn hampered any real sense of classroom community from developing. The
following quotes capture this theme:

I am not looking for them to be my new best friends or family just classmates. ... It seems
like a sense of community is difficult to pull off in this setting, but I'm not sure that is a
bad thing. I don't find a sense of belonging as rewarding as the knowledge I gained in this
course. Learning is paramount, a sense of belonging is simply a bonus.

| would not expect, nor would | want, a 15-week class to feel like a family, and | wouldn't
expect to come away from such a class feeling real "trust™ in classmates...many of these
people are strangers when we begin the class, and many will be strangers at the end of
class (even in a F2F setting). The feeling of “caring” and "connectedness™ are, in my
opinion, superficial and based on whether it is convenient to be connected in any
classroom setting.

| feel that course members provide feedback that's helpful and genuine, but the sense of
community feels somewhat artificial because students are required to participate in order
to receive credit. | think the best times that I've noticed a sense of community is when
students work on project in small groups. Communities can also be established when the
same students are in same course for more than one occasion.

Theme 3: Classroom community depends on intentional design, encouragement, and active
facilitation

Participants in this study described how there were things an instructor can do to help
develop a sense of classroom community as well as things an instructor can do to help thwart a
sense of classroom community. For instance, they talked about how workload, the structure and
focus of discussions, faculty participation and encouragement, and the types of assignments can
impact the development of and their perceptions of a sense of classroom community. Some
described how the way a course is designed and set up can highlight how an instructor values
community development and can set the stage for the rest of the semester. They talked about
how discussions in some courses felt like busywork, where students and the instructor were just
checking the boxes off a to-do list, whereas at other times they felt relevant, and meaningful,
with students and the instructor actively and genuinely engaged. Others talked about the power
of group work and small group discussions in developing a sense of community when they find
themselves working with a good group of like-minded motivated students. The following quotes
capture these sentiments:

Online Learning Journal — VVolume 26 Issue 4 — December 2022 66



Classroom Community and Time

There were no class introductions in the beginning of the course, and because of that,
everything felt very disjointed.

The structure of the discussions were set up in a way that | felt increased participation
and dialogue which made for a stronger community feel than | have experienced in other
classes.

There was no sense of community, in spite of the fact that we were required to comment
on each other's posts... was entirely non-personal in nature. We weren't encouraged to
get to know each other, and nobody seemed to feel compelled to try.

The success of online community ... was due to the dedication of Dr. Smith who insisted
to help us all and gave us a sense of belonging. In addition to the well designed forum
rubric ... [that] encouraged us all to participate and help each other.

Discussion

Prior to COVID-19, about a third of students took at least one course online each year
(Seaman et al., 2018). However, almost overnight, the COVID-19 pandemic and the safety
measures enacted forced nearly every student in the United States alone to complete coursework
in some type of remote, blended, and/or online format. While students’ experiences learning
online varied, many believe that this new, even though forced, experience of learning online will
likely result in more students opting for this option over the coming years.

Past research suggests that not all students are successful in learning online. Students
have reported feeling isolated and alone. Researchers, though, have argued that developing a
sense of classroom community can combat feelings of isolation and loneliness and in turn help
students persist and to be successful learning online (Ahmady et al., 2018; Boston et al., 2009;
Gerad et al., 2021; Fisher & Baird, 2005; Rovai, 2002b; Trespalacios & Uribe-Florez, 2020).
However, despite online educators regular mislabeling any and all online courses as “learning
communities” or “communities of inquiry” (see Lowenthal & Snelson, 2017; Trespalacios et al.
2021), we contend that developing a sense of classroom community is not common and actually
more difficult than many believe (see Phirangee & Malec, 2017). As Rovai (2002) and others
have illustrated, it takes intentional design and facilitation for a sense of classroom community to
emerge. Further, it begins with regular interaction and the development and establishment of
social presence with members of a course (see Lowenthal & Snelson, 2017; Picciano, 2002;
Rovai, 2000). However, situational factors (e.g., personal dispositions, class duration, class size,
opportunities for future interactions in subsequent courses) as well as the bounded nature of
online courses (see Wilson et al., 2004) can all further influence its development. We were
particularly interested in how time might influence students’ perceptions of classroom
community.

Our results illustrated that there was not a statistically significant difference between
students’ perceptions of classroom community in accelerated 7-week courses vs. traditional 15-
week courses taught by the same instructors. In fact, students’ perceptions of classroom
community were slightly higher during the summer (M = 25.69) than in the fall (M = 23.25).
This finding contradicts earlier research that suggests that developing a sense of social presence
and collaboration—the building blocks for classroom community—takes longer online using
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asynchronous text-based communication (Akyol & Garrison, 2008; Walther 1992, 1996). At the
same time, prior research has shown that social presence could be developed in accelerated
courses (Lowenthal, 2016; Soles & Maduli-Williams, 2019; Zajac & Lane, 2020), which could
have implications for the time needed for a sense of classroom community to develop and
emerge. Questions remain though how much social presence is needed to help develop a sense of
classroom community as well as how much of a sense of connectedness, for instance with
Rovai’s classroom community subscale, is needed for an online course to feel like a classroom
community.

The fact that students had even higher perceptions of classroom community over the
summer could simply be due to instructors and students becoming more literate and adept with
electronically mediated discourse. As people spend more time working, learning, and even
socializing online (often with strangers), they are likely to get more successful with
communicating online, which in turn might result in students feeling less isolated and alone
when taking online courses. Further, accelerated courses could also encourage/require instructors
and students to dedicate more time to the course that in turn could help speed up the building
blocks for a sense of classroom community to emerge.

We also found that the same instructors, teaching the same courses had the highest
classroom community scores across both the summer 7-week and fall 15-week semesters. This
could highlight how well-designed courses and/or consistent and skilled facilitation are more
important than course duration to develop a sense of classroom community. However, it could
also point to the influence of an instructor’s personality or disposition to shape students’ sense of
social presence and classroom community (see Trespalacios & Lowenthal, 2019).

But the findings also might support the notion that every student sees the need or finds
the importance to develop a sense of classroom community differently. Students in this program
have full lives and professions. Further, related to earlier findings about social presence,
students’ interest in developing a sense of connectedness or community might be influenced by
students’ expectations of how they might end up interacting with students in future courses
and/or their profession (see Lowenthal & Dunlap, 2018).

Last but not least, there could simply be issues with how we conceptualize classroom
community and/or how we measure it. For instance, Rovai (2002) grounded his work on a
psychological conception of communication. He included questions such as “I feel that this
course is like a family” which might demonstrate a bias and/or limited perspective. Many people
might not see family as a positive metaphor for connectedness.

Conclusions

Our results should not be generalized to a larger population due to the small sample size.
Additional research is needed to see how time, and specifically accelerated courses, influence
student interaction, social presence, and classroom community. The results of our study point to
the need to better understand which types of instructional strategies and course designs help
establish a sense of classroom community in online courses—especially those relying
predominantly, if not solely, on text-based asynchronous communication. Future research should
investigate further how certain types of communication influence interaction, communication,
and community development. At the same time, researchers and practitioners alike would benefit
from a new instrument to measure classroom community. Rovai created his instrument over 20
years ago. He also worked and studied classroom community primarily in a private religious
institution. It is time to develop a new instrument to measure classroom community.
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Abstract

This study explored students’ perceived metacognition (self-regulation and co-regulation) in
relation to the online presence within the Community of Inquiry (Col) framework in an online
case-based instruction (CBI) course. Forty-seven online graduate students enrolled in an
instructional design course participated in the study. Data were collected through Col survey
instrument and shared metacognition questionnaire online survey. The findings revealed that
students perceived cognitive presence is higher and less variable among three online presences and
metacognition in online CBI. The correlation between two interdependent dimensions of
metacognition (self-regulation and co-regulation) was significantly high. Also, co-regulation
showed stronger relationships with the three online presences (social, teaching, and cognitive) than
self-regulation. Additionally, social presence demonstrated the strongest association with both
self-regulation and co-regulation, followed by cognitive presence. These results suggest that
students with higher perceived social presence tend to have high metacognition. However, students
with higher perceived teaching presence are relatively less likely (or unlikely) to have higher
metacognition as teaching presence was found to be the most variable among students, which
means that teaching presence was perceived differently.
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Online Community of Inquiry in an Online Case-Based Course

There is a growing need to understand the process of collaborative thinking and learning
in an increasingly connected world (Garrison & Akyol, 2015). The Community of Inquiry (Col)
framework has the capability of capturing the collaborative construction of personally
meaningful and shared understanding in the online community of learners (Garrison, 2022). The
Col framework consists of three overlapping presences: cognitive presence, social presence, and
teaching presence. These provide the theoretical and methodological tools to explore the
complexities of metacognition in collaborative and purposeful learning environments (Garrison
et al., 2010; Garrison & Akyol, 2015). One of the core elements of the Col is the development of
students’ critical thinking skills focused on the construction of individual (self) and shared
(others) understanding (Garrison, 2022). This element is known as cognitive presence that guides
the construction of meaning through reflection and discourse (Garrison et al., 2001). Cognitive
presence is operationalized through the Practical Inquiry model that supports the dynamics of
reflective thinking and a collaborative inquiry process (Garrison et al., 2001). Second element,
social presence that is defined as the ability to project oneself as an actual person both socially
and emotionally in an online environment (Garrison et al., 2000). Finally, the third element is
teaching presence that is defined as “the design, facilitation, and direction of cognitive and social
processes for the purpose of realizing personally meaningful and educationally worthwhile
learning outcomes” (Anderson et al., 2001, p. 5).

To enhance the quality of online courses and to create a meaningful experience for
students, it is important to understand shared learning environments and strategies that can
support the development of students’ metacognitive processes. In an online Col, metacognition is
defined as a set of higher knowledge and skills to monitor and regulate cognitive processes of
self and others (Garrison & Akyol, 2015). Metacognition is a required cognitive ability to
achieve deep and meaningful learning that must be viewed from both an individual and social
perspective (Garrison & Akyol, 2015). Metacognition within the online Col is central to the
cognitive presence and collaborative inquiry process. Moreover, metacognition becomes shared
because thinking and learning are collaborative within the online Col (Garrison, 2022).
However, according to Garrison (2022), the role of metacognition in developing the necessary
awareness and regulation for responsible thinking and learning in shared learning environments
has not been emphasized enough.

Research suggests that understanding how metacognition manifests in a shared learning
environment can help select effective instructional strategies to guide deep and meaningful
learning outcomes (Garrison, 2022). One of such instructional strategies can be considered case-
based instruction (CBI). Studies found that CBI can help in facilitating deep and meaningful
learning through shared collaborative experiences (Koehler et al., 2022; Sadaf et al., 2021). CBI
provides favorable conditions where students can be aware of (monitor) and regulate (manage)
thinking through the shared inquiry processes (Koehler at al., 2020). Within the CBI, students
usually begin by understanding the case problems from their individual perspectives. Following
Garrison (2022), this phase can be defined as self-regulation because it consists of learners’ self-
awareness (monitoring) and self-regulation (managing) of their own cognition. Only after
individual understanding of case problems, learners can get a deeper understanding and
connections with the shared collaborative knowledge (social perspectives or others). This CBI
phase can be defined as monitoring and managing a complex shared learning dynamic or co-
regulated learning (Akyol & Garrison, 2011; DiDonato, 2013; Garrison, 2022).

While, CBI has the potential to promote cognitive presence and metacognition in online
Col because students can reach higher levels of cognitive presence that require tasks situated in
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CBI (Sadaf et al., 2021), there is a need for more research to examine self-regulation and co-
regulation for the problem-solving process (DiDonato, 2013; Koehler et al., 2022; Morueta et al.,
2016). CBI instruction includes problem-solving process when students are required to find the
solution and justify it while problem-solving process itself without CBI not necessarily includes
cases. It can include only the task or the problem that students are usually asked to solve. In
addition, Kills and Yildirim (2018) suggested a need for more research on self and co-regulation
so as to comprehend their position, role and interaction with the other Col constructs. To answer
this call for further investigation, the purpose of this study is to explore students’ perceived
metacognition in relation to three online presences—teaching, social, cognitive—in the Col
within an online CBI course.

Literature Review
Metacognition

Studies have started extensively examining metacognitive processes in collaborative
learning contexts (Kilis & Yildirim, 2018; Koehler et al., 2020; Koehler et al., 2022) and,
specifically, recognizing individual and social regulatory processes. Metacognition is defined as
the central part of any learning process to monitor and control cognition in terms of interaction
between individuals and others (Akyol, 2013; Garrison & Akyol, 2015). Metacognitive processes
include setting goals and monitoring and controlling progress towards goals (Akyol, 2013;
DiDonato, 2013). Metacognition has become an important part of the collaborative inquiry
process in order to monitor and manage the learning process for both personal and collaborative
experiences. However, studies also reported that a truly collaborative environment requires more
engaged approaches to help learners construct new meaning and share understanding with others
(Garrison & Akyol, 2015).

The Col framework can help understand the complex nature of truly collaborative
dynamics as the framework theoretically describes the complexities and conduct of learning
collaboratively (Garrison, 2017). The Col framework encourages students to be self-reflective in
building metacognitive development in collaborative learning. Moreover, following Garrison
(2022), we support the statement that metacognition within the Col consists of two
components—monitoring (awareness) of the inquiry process and managing (regulation
strategies) (Garrison, 2022) because the Col requires students to collaborate for critical, creative,
and innovative thinking. In this sense, metacognition can be seen as a medium between one’s
internal knowledge and collaborative activities. Further, managing collaborative learning
requires both individual (personal dimension) and social (shared dimension) responsibilities that
lead to an understanding of self-regulated and co-regulated learning (DiDonato, 2013; Garrison,
2022). Self-regulation in the Col is accompanied by co-regulation as a group increases awareness
of the learning process and takes responsibility to manage collaborative inquiry (Garrison &
Akyol, 2015). According to Garrison and Akyol (2015), self-regulation of cognition reflects
metacognitive monitoring and managing strategies and skills when the individual is engaged in
the personal reflective learning process. On the other hand, “co-regulation of the cognition
dimension reflects metacognitive monitoring and managing strategies and skills when engaged in
a collaborative learning process as a member of a purposeful and coherent group of learners”
(Akyol, 2015, p. 68).
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Case-Based Instruction

The Col provides the framework to understand the dynamics of metacognitive processes
in collaborative inquiry learning environments where self-regulation and co-regulation are two
interdependent dimensions. The difference between the two dimensions reflects the transition
from an individual (“I am aware of my effort”) to a shared process (“I challenge others’
perspectives”) (Garrison, 2017). One instructional strategy that allows students to actively
monitor and manage metacognitive processes in collaborative learning is case-based instruction
(Koehler et al., 2022). Case-based instruction (CBI) has been one of the most effective
instructional strategies to ill-structured problem-solving skills because it provides rich contexts
for farming problems and facilitates experience-based knowledge construction (Choi & Lee,
2009). The CBI as an effective strategy helps develop a sense of social responsibility, understand
the contextuality and engage students in critical thinking and analytical reflection (Choi & Lee,
2009). The CBI designed within the Col framework sets favorable conditions for collaborative
thinking and learning. CBI involves students’ engagement with professional problems and
includes (1) narratives covering real-world situations for individual knowledge construction
(self-regulation) and (2) collaborative discussions offering students to work together to solve the
problem (co-regulation) (Ertmer & Koehler, 2014).

The CBI as an instructional strategy helps facilitate students’ critical thinking and
cognitive presence (Morueta et al., 2016; Richardson & Ice, 2010; Sadaf & Olesova, 2017).
When instructors implement authentic cases into their courses, they provide students with an
opportunity to work with complex real-life problems faced by professionals. Students engage in
discussions of cases with their peers and use multiple perspectives when they analyze authentic
problems (Stepich et al., 2001). When students respond to the real-life problems, their level of
cognitive presence is usually at the high level of resolution because they need to find and justify
why the solution can help solve the problem (Richardson & Ice, 2010; Richardson et al., 2012).
CBI as an inquiry approach provides students with the conditions for the transition from
individual knowledge construction to collaborative learning because they can interact with each
other, support each other’s participation, build and reshape new knowledge, facilitate
collaborative knowledge construction, and support the thinking process (Koehler et al., 2022).
The inquiry within CBI offers students an opportunity to explore and discover new information,
and take responsibility and control of the learning transaction. The CBI offers a medium for
students to monitor their understanding when completing the learning task. As a result, students
are able to control their cognitive process, and the more accurate their monitoring is, the more
able they are to regulate the learning process (Koehler et al., 2020).

Social Presence, Cognitive Presence, and Teaching Presence

CBI as an instructional strategy to facilitate collaborative learning can create comfortable
conditions for social presence due to interactions among students (Akyol, 2009). When
communication context is designed through learning activities, it can impact students’
perceptions of social presence. The following categories of social presence are identified within
the online Col: affective or emotional expression, open communication, and group cohesion
(Garrison & Arbaugh, 2007). Social presence as one of the essential elements of the Col
framework can enhance students’ cognitive processes through social interaction. Moreover,
social presence can predict students perceived cognitive presence; it also can promote cognitive
presence by sustaining and supporting creative thinking in a community of learners (Akyol &
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Garrison, 2019). The CBI provides dynamic development of cognitive processes because
students work on solving real-world problems; they need to interact with each other.

Another essential element within the Col is teaching presence that helps establish and
maintain an effective social and cognitive presences (Garrison et al., 2010b). In addition,
teaching presence contributes to the creation of an online community of learners to provide
opportunities for social interactions. According to Garrison and Akyol (2015, p. 67), teaching
presence can help “understand metacognitive development by encouraging students to take
personal responsibility for their learning (self-regulation) through facilitating discourse and
resolving misunderstandings collaboratively (co-regulation).” It seems that an online instructor
could be the only one who is responsible for designing, planning, facilitating, and teaching deep
thinking and meaningful learning outcomes.

To help students develop cognitive and social presence, teaching presence can be
provided by an online facilitator or students themselves (Killis & Yildrim, 2018). Therefore, CBI
as an effective instructional strategy has the potential to help students create a teaching presence
themselves when they are engaged in social interactions while solving case problems. However,
not any CBI can provide students with conditions for meaningful learning outcomes. Sometimes,
students find CBI challenging because they experience negative attitudes or personal conflicts
with others or they do not find relevance in CBI, which results in a lack of engagement (Koehler
et al., 2020). While the strength of the CBI instruction is to guide students through all the phases
of cognitive presence as a process from exploring the case up to solving the case, some students
still may find it difficult to achieve higher phases of cognitive presence (i.e., solving the case)
(Koehler et al., 2020) because the problem-solving tasks require self-organization and self-
management skills. Not all students are able to organize and manage their own learning goals for
active participation, select time to follow up with others, contribute meaningfully to CBI, decide
what to read or pay attention to, and adjust learning strategics based on others’ comments
(Koehler et al., 2020). Therefore, it is important to understand how students can monitor and
manage individual and collaborative cognitive processes to navigate learning in a shared
environment within the CBI context.

Purpose of Study

Although metacognition is an important intellectual skill that plays a critical role in
achieving deep and meaningful learning experiences, research on how metacognition (self-
regulation and co-regulation) is manifested in students’ ability to monitor and manage learning
within the CBI context in the online Col environment is limited. It is not clear how deep thinking
and learning can be designed in shared collaborative contexts through discourse and students’
ability to monitor and manage the collaborative inquiry process. For example, DiDonato (2013)
examined how middle-school students used collaborative authentic semi-structured tasks to
develop self-regulated learning. The researcher found that co-regulated interactions can
contribute to individual students’ self-regulation when they were given a complex semi-
structured task. DiDonato (2013) suggested that further research is needed to examine and
support co-regulatory processes for problem-solving processes. Similarly, in an advanced CBI
course, Koelher et al. (2020) explored individual students’ regulation experiences. Researchers
found that students did not have effective regulation strategies to deal with the complexity of
shared ownership. Researchers suggested that opportunities should be designed to help students
individually and socially regulate their learning. Koelher et al. (2020) noted that further research
is still needed to determine how students can regulate learning in a shared inquiry environment.
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Another study by Koehler et al. (2022) explored and provided insight into how students
purposefully participated within the CBI context to support group (co-regulation) and individual
(self-regulation) problem-solving process. Researchers found that students’ awareness (self-
regulation) played an important role in their abilities to have stronger problem-solving strategies.
Koehler et al. (2022) suggested that more research is needed to examine how students regulate
their understanding of complex problems and how they develop strategies to overcome
challenges of the problem-solving process.

Although DiDonato (2013) and Koehler et al. (2020) studies shed some light on students’
self- and co-regulated processes during collaborated inquiry-based learning environments, they
did not use a theoretical lens specifically focused on exploring students’ metacognition and its
relationship with online presences within an online Col. The use of a well-established Col
framework that emphasizes both the personal and shared learning experience to support and
sustain metacognition in a collaborative-constructivist learning environment might provide more
insight and strengthen the results of the previous studies. Therefore, the purpose of this study is
to explore the students’ perceived metacognition in relation to an online presence with the Col in
an online CBI course. The following questions will guide this study:

1. What are student perceptions of online presences (teaching, social, and cognitive) and
metacognition (self- and co-regulation) in online CBI courses?

2. What are the relationships between students’ perceived metacognition (self- and co-
regulation) and the three presences in online CBI courses?

3. Which of the three presences reveals the strongest association with metacognition in
online CBI courses?

Theoretical Framework

Garrison et al.’s (2000) Col was used as the theoretical framework to understand how
metacognition is manifested in a shared learning environment. The Col framework provides a
model of cognition that operationalizes inquiry with the prospective to understand metacognition
in an online learning environment (Akyol, 2013). The Col framework was used as a guide to
examine how students deal with multiple opportunities to be self-reflective and communicative
to support and sustain metacognition in a collaborative-constructivist learning environment
(Garrison & Akyol, 2015). The commonality between metacognition and the Col is the interplay
between internal knowledge construction and collaborative learning activities. The Col
framework was used because it emphasizes both the personal (reflective) and shared
(collaborative) worlds of a learning experience, which is consistent with metacognition in a
shared collaborative environment and the integration of the personal and shared view of
metacognition (Garrison et al., 2010a).

Methods

Participants

A purposeful sample of 47 graduate students from a public university located in the
southeast of the U.S. was selected to participate in this study. The sample was majority female
(76.6%, n = 36; male: 17.0%, n = 8; unknown: 6.4%, n = 3) and approximately half (57.4%, n =
27) of them were more than 36 years old. The majority (76.6%, n = 36) of the participants have
taken more than four online courses and most (83.0%, n = 39) of them rated themselves as being
very comfortable with participating in online courses. Table 1 provides detailed information
about the study participants. The sample was included in the study because students were
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enrolled in the online graduate course designed based on a CBI to learn instructional design (ID)
skills.

Table 1
Demographic Information of Participants (n = 47)
N % N %
Gender Age
Male 8 17.0 21-25 5 10.6
Female 36 76.6 26-30 11 234
Prefer not to answer 3 6.4 31-35 4 85
Student status 36-40 15 31.9
Graduate certificate 4 8.5 More than 40 12 26.5
Master’s 43 91.5 Comfort level with online discussions
Number of online courses taken Not at all 2 43
1 2 4.3 A little 1 2.1
2 4 8.5 Fairly 5 106
3 5 10.6 Very 39 83.0
4 or more 36 76.6
Context of the Study

The study was conducted in an “Advanced Instructional Design” sixteen-week
asynchronous online course required for master’s and graduate certificate students in the
Learning, Design, and Technology program. Students engaged in authentic design activities via
participation in an online community of inquiry and participated in two instructor-facilitated case
discussions at the beginning of the semester, followed by participation in four student-led case
discussions. For each case, students participated in two-week long discussions. First week,
students were required to find the problem within the case and then second week provide the
solution to those problems. Students were required to co-analyze instructional design problems,
work with diverse teams and individuals, develop solutions to real instructional design problems
via cases, and give and receive constructive feedback from peers and the instructor.

Prior to participation in the case discussions, students completed individual case analyses
in which they reflected on and responded to a number of specific prompts that required students
to identify stakeholders, ID challenges, and potential solutions to the problems presented in the
case. The prompts were designed for students to give each of the issues presented in the cases
careful consideration before participating in the class discussions. Then, students participated in
weekly discussions and proposed/developed relevant solutions to the issues presented in a case.
Finally, at the middle and at the end of the course, students reflected on their development of
expertise in solving cases. These activities offered students the opportunity to develop
instructional design skills based on real-world cases. Course activities and assignments were
designed to help students develop the knowledge, strategies, and attitudes needed to become
effective instructional designers. Learning experiences revolve around two major activities: (1)
the analysis and synthesis of, and reflection on, instructional design case studies and (2) ongoing
reflection on the development of students’ instructional design expertise through written case
analysis, course discussions, and reflections.
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Data Collection

Data were collected from two consecutive years of the same online course taught during
the Spring 2021 and 2022 semesters. As the final course reflection assignment, students were
required to either write a reflection paper or participate in the online survey administered through
Qualtrics. Directions for completing both assignments were provided in the last module of the
Canvas online course. The purpose of the study was explained as well as the time commitment
required for participation. All 47 students chose to complete the online survey for a 100%
response rate. The informed consent statement approved by the Institutional Review Board (IRB)
was posted on the web as the opening page of the online survey. All students agreed to
participate in the study and signed the consent form by clicking on a button “I agree to complete
this survey.”

The Col Survey and the metacognition questionnaire were used to collect data. The Col
survey was developed by Arbaugh et al. (2008) to measure students’ perception of teaching
presence (TP), social presence (SP), and cognitive presence (CP). The survey consists of 34 five-
point, Likert-type items (TP: 13 items, SP: 12 items, CP: 9 items) with the response categories
ordered from “1 = strongly disagree” to “5 = strongly agree”. The instrument was validated by
conducting exploratory factor analysis (EFA) by Garrison and colleagues in 2004. The final
three-factor structure of the 34 items was with no cross-loading (Garrison et al., 2004). The 34-
item structure explained 53.6% of the variance in the pattern of relationship among the items
(e.g., teaching presence 38.47%, cognitive presence 9.01% and social presence 6.12%). The Col
instrument has been also tested and validated with a multi-institutional data set (Arbaugh, 2007;
Swan et al., 2008). The internal consistency reliability of the 34 items was high with a
Cronbach’s Alpha of .91 for social presence, .95 for cognitive presence, and .94 for teaching
presence (Swan et al., 2008). Shea and Bidjerano (2009) conducted confirmatory factor analysis
(CFA) and found that the hypothesized model of the 34-item structure was verified as an
excellent fit for the data (2 = 11,155.16 (df = 623), pb.00, NFI = .95, CFIl = .95, GFI = .95,
RMSEA =.08).

Students' perceptions of metacognition were measured using the metacognition
questionnaire developed by Garrison and Akyol (2015), which includes 26 five-point, Likert-
type items in two dimensions: self-regulation and co-regulation. Each item employs a five-point
Likert-type scale, with 1 = strongly disagree and 5 = strongly agree. Garrison and Akyol (2015)
conducted an EFA of the instrument. The results confirmed the theoretical structure of the
metacognition construct in terms of extracting two factors that are identified as self- and co-
regulation of cognition. The authors also conducted an EFA to explore the monitoring and
managing sub-elements of self- and co-regulation. The items did not load as hypothesized that
there was a correlation among the factors (individual monitoring and managing; group
monitoring and managing). As a result, it was difficult to interpret the monitoring and managing
sub-elements of self- and co-regulation (Garrison & Akyol, 2015).

In our study, the reliability of the Col survey and metacognition questionnaire was found
to be generally satisfactory, with its Cronbach’s alpha value of .96 and .93, respectively. When
each of the sub-factors being considered individually, for the Col survey, the alpha coefficients
for cognitive, social, and teaching presences were .88, .91, and .97, respectively. The sub-factor
reliability was .92 and .91 for self-regulation and co-regulation.

Simple demographic information was also collected such as gender, age, prior experience
with online courses, and the program to which a student belongs. Students were asked to respond
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to three sets of survey questions: with a reflection on their Col, self-regulation, and co-
regulation.

Data Analysis

The survey data were analyzed through descriptive statistics using means and standard
deviations. In addition, correlation analysis was conducted to explore the relationships between
the three presences of Col (Cognitive, Teaching, and Social) and metacognition (self-regulation
and co-regulation) in the CBI course. A set of assumptions required to use a Pearson correlation
was examined including normality, linearity, and no presence of outliers. Given that the Shapiro-
Wilk test for normality revealed significance for some of the variables, which suggested a
violation of the assumption of normality, the Spearman correlation was used which does not
require normality or linearity of data.

Results

RQL1: Student perceptions of online presence and metacognition

Results showed, in general, students' perceived cognitive presence was the highest (M =
4.509, SD = .428) among the three types of online presences and two dimensions of
metacognition, followed by self-regulation (M = 4.417, SD = .444) (see Table 2). Additionally,
students had the lowest rating on co-regulation (M = 4.160, SD =.551). It is also interesting to
note that the level of perceived cognitive presence was less variable than others with a standard
deviation of .428, meaning that students generally perceived their cognitive presence higher than
other types of online presences and metacognition and the tendency was rather consistent across
students. By contrast, the level of teaching presence was found to be the most variable among
students, having a standard deviation of .718. This suggests that students’ perceptions tend to
differ in teaching presence.

Table 2
Students’ Perceived Cognitive Presence, Social Presence, Teaching Presence, and
Metacognition (n = 47)

Mean SD
Cognitive Presence 4.509 0.428
Social Presence 4.265 0.599
Teaching Presence 4.398 0.718
Metacognition (Self-Regulation) 4.417 0.444
Metacognition (Co-Regulation) 4.160 0.551

RQ2: Relationship between students’ perceived metacognition and the three presences
Relationships between cognitive presence, social presence, teaching presence, self-
regulation, and co-regulation were explored based on the Spearman correlation (see Table 3).
Some pairs of the five variables showed statistically significant relationships, having a
correlation value of .390 ~ .653. One interesting finding is that co-regulation showed stronger
relationships with the three types of online presences than self-regulation did. Specifically, co-
regulation had a statistically significant correlation value of .653 with social presence while self-
regulation revealed a significant correlation value of .397. A similar pattern was also observed
for cognitive presence and teaching presence but the degree of association was slightly weaker
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for these two than for social presence. Also, the correlation between two dimensions of
metacognition (e.g., self-regulation and co-regulation) was found to be significantly high with
the correlation of .561. This implies that students with high self-regulation tend to have high co-
regulation, and vice-versa.

Table 3
Pearson Correlation Coefficients Between Perceived Cognitive Presence, Social Presence,
Teaching Presence, and Metacognition (n = 17)

Cognitive Presence Social Presence  Teaching Presence  Metacognition (self)
Social Presence 0.528**
Teaching Presence 0.546** 0.258
Metacognition 0.390* 0.397** 0.096
(self-regulation)
Metacognition
(co-regulation)
Note. * indicates p <.01. ** indicates p < .001.

0.514** 0.653** 0.228 0.561**

RQ 3: Strength of association between three presences and metacognition

To answer the last research question, correlations between the three presences and
metacognition were examined. In general, social presence demonstrated the strongest association
with both self-regulation and co-regulation, followed by cognitive presence (see Table 3). By
contrast, teaching presence revealed no statistically significant relationship with metacognition
with its value of .096 and .228 for self-regulation and co-regulation, respectively. These results
suggest that students with higher perceived social presence tend to have higher metacognition
while those with higher perceived teaching presence are relatively less likely (or unlikely) to
have higher metacognition.

Discussion
This study sought to gain insight into students’ perceived metacognition within the online
Col and whether there is a relationship between students’ perceived metacognition (self-
regulation and co-regulation) and the three Col presences (cognitive, social, teaching) in an
online CBI course.

RQL1: Student perceptions of online presences and metacognition

Results revealed that students generally perceived their cognitive presence as higher than
social or teaching presence with a consistent tendency across students. This shows that when
students participate in an online course using CBI, they tend to perceive high cognitive presence
through collaborative experiences that are designed to encourage a deeper understanding of the
issues presented in case problems. This may be due to students’ comfort level with online CBI
since the students were enrolled in the graduate level course and most of them were very
comfortable with participating in online courses. These results corroborate previous studies
addressing the importance of cognitive presence for creating an effective CBI in online graduate
level courses (Sadaf & Olesova, 2017; Sadaf et al., 2021). For example, Sadaf et al. (2021) noted
that when students participate in CBI, they tend to identify high levels of cognitive presence in
terms of exploring the problems and creating potential solutions to the issues presented in the
case. Similarly, Ertmer and Koehler (2014) noted that case-based discussions can stimulate
students’ critical thinking by engaging them in constructive discourse related to both the case and
content of the course. Scholars have concluded that CBI strategies that require students to
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respond to a case to create a solution are beneficial in generating high levels of cognitive
presence (Sadaf & Olesova, 2017; Sadaf et al., 2021).

For metacognition, students’ perceptions of self-regulation were higher than their
perceptions of co-regulation with a consistent tendency across students. This is reinforced in a
study that concluded self-regulated learning skills play an important role in the Col framework
and self-regulated students demonstrate a stronger sense of the Col elements (Cho et al., 2017).
Similarly, Garrison and Akyol (2015) also found that individuals' perception of self-regulation
was higher than their perceptions of co-regulation. This suggests when students participate in an
online CBI course, their perception of self-regulation is higher than their perceptions of co-
regulation. However, a complex collaborative environment also requires strong co-regulation
skills in understanding peers and instructors. Similarly, Koehler et al. (2020) also found that
while students value instructor feedback within the CBI context, some still did not fully consider
their contribution or their peers’ roles in sharing metacognitive processes (co-regulation). When
students embrace co-regulation, their perception of shared ownership is not strong (Koehler et
al., 2020). For example, Koehler et al. (2020) mentioned that while some students provide strong
feedback, their peers are reluctant to trust their ideas, or they valued ideas only from peers whom
they are familiar with.

RQ2: Relationship between students’ perceived metacognition and the three presences

In terms of metacognition, it is important to understand cognitive ability consisting of
both self-regulation and co-regulation skills in the Col. In this regard, our results revealed that
students with high perceived self-regulation tend to have high perceived co-regulation and vice-
versa. This suggests that students participating in an online CBI course perceive they have the
knowledge and skills to monitor and regulate cognitive processes of self and others due to the
collaborative nature of the course. This may be due to the CBI strategies that required students to
co-analyze instructional design problems, work with diverse teams and individuals, develop
solutions to real instructional design problems via cases, and give and receive constructive
feedback from peers and the instructor. Through these strategies, students contributed to case-
based inquiry to develop self and co-regulatory metacognition processes (Garrison & Akyol,
2015).

In addition, students’ co-regulation is strongly related to an online presence, except
teaching presence. This suggests that when students participate in an online CBI course, they
perceive they have high self-regulation, which leads to high co-regulation. Therefore, higher
self-regulated students are likely to perceive higher co-regulated learning that leads to a sense of
higher social presence, and cognitive presence in an online course using a CBI course. CBI
provides learners with the conditions for the transition from individual knowledge construction
to collaborative learning because they can interact with each other, support each other’s
participation, build and reshape new knowledge, facilitate collaborative knowledge construction,
and support the thinking process (Koehler et al., 2022). Akyol and Garrison (2011) emphasized
the value of the Col framework and the comprehensiveness of its presences by stating that “each
presence directly or indirectly contributes to the development of metacognition” (p. 88).

RQ 3: Strength of association between three presences and metacognition

Results revealed that among three presences, social presence demonstrated the strongest
association with metacognition in the online CBI course. This suggests that although the three
presences are essential for metacognition in a learning community, in a CBI course, students
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with higher perceived social presence tend to have higher metacognition. It is not surprising
because, within the online Col, social presence creates the affective environment for the
emergence of social metacognition (Akyol, 2013). Students need to understand each other and
what others say without guessing what was said. That’s why social interactions create
metacognition in a shared environment among members. Students see themselves purposefully
within the group with a common purpose (Akyol, 2013). Through social presence, students' own
beliefs become available to others creating shared agreement between members (Garrison,
2017). In the CBI course, students were required to co-analyze instructional design problems,
work with diverse teams and individuals, develop solutions to real instructional design problems
via cases, and give and receive constructive feedback from peers and the instructor. According to
Garrison and Akyol (2015), social presence creates the motivational and academic environment
essential for metacognition development in a Col.

On the other hand, results showed that students with higher perceived teaching presence
are relatively less likely (or unlikely) to have higher metacognition in a CBI course because the
level of teaching presence was found to be the most variable among students meaning students
were different in teaching presence. This finding can relate to Koehler et al. (2020) findings that
within the CBI context, some students still rely on instructor-set course requirements to guide
their own solutions. They perceived the instructor as the most significant in the solution process
and they wanted to get specific grade outcomes. These students used to follow well-structured
problems instead of an ill-structured process that the CBI context is focused on. Usually, these
students trust only instructor feedback and they do not rely on their peers’ comments which
prevents them from developing co-regulation skills. On the contrary, other students, who might
be more advanced in their professional careers or have richer shared participation experience,
took responsibility for self-regulating and co-regulating their own learning while receiving
support from the community instead of just relying on the teaching presence. This shows that in
an online CBI, advanced students’ perceptions of social presence are more important for their
metacognition development to be successful in collaborative inquiry learning compared to their
perception of teaching presence.

The finding of varied teaching presence in our study is reinforced by previous studies of
CBI that an advanced graduate course may require instructors to plan and implement regulation
strategies by encouraging, supporting, and challenging advanced students without being too
directive or authoritative or where instructor attention and facilitation can be minimal or absent
(Ertmer & Koehler, 2014). However, instructors still need to support other students’ engagement
and progression in their case learning process and train them so that they can gain the full benefit
of the CBI (Koelher et al., 2020). Therefore, teaching presence can vary within the CBI due to
student differences in age, online learning experience, or comfort with online CBI. Students may
or may not need more instructional encouragement or support to become metacognitively aware
and active in terms of monitoring and managing the inquiry process depending on their
experiences (Garrison & Akyol, 2015).

Limitations and Future Research
This study has some limitations that may lead to future research efforts. First, this study
is limited in the generalizability of findings due to the small sample size and participants
representing only one graduate level program and university. Future studies can use a large
sample size with data collected across programs or institutions to further refine the results and
implications of this study. Second, this study did not attempt to look at the implementation of
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specific case-based instructional strategies that supported metacognition and presences in an
online Col. Investigating student perceptions of metacognition as explained by the three
elements of teaching presence—instructional design and course organization, direct instruction,
and facilitation—in an online case-based course could be included in future research. Finally,
more research examining the relationship between students' self-regulation and co-regulation and
their perceptions of Col within a different context or using a different instructional strategy other
than CBI would be a promising direction for future studies.

Conclusions and Implications

This study makes a significant contribution in terms of a relationship between students’
perceived metacognition (self-regulation and co-regulation) and the Col presences (cognitive,
social, teaching) in an online CBI course. First, it provides evidence that students have high
perceived cognitive presence and self-regulation when they participate in an online CBI course
confirming findings from previous studies (Sadaf & Olesova, 2017; Sadaf et al., 2021). In this
regard, cognitive presence indicators and self-regulation skills may serve as valuable references
for educators when planning CBI in their online courses to support metacognitive skills. Second,
although metacognition showed a significant relationship with two presences (cognitive and
social), co-regulation revealed a stronger significant relationship than self-regulation. With
students' co-regulation providing control over learning, time, and process gaining more
importance, especially with online collaborative learning, understanding co-regulation in
addition to self-regulation comprehensively promises better results in creating an online
collaborative community of inquiry in online CBI. Co-regulation is defined as a dimension that
reflects metacognitive monitoring and managing strategies and skills when students engaged in a
collaborative learning process as a member of a purposeful and coherent group of learners
(Garrison, 2022). For example, within the CBI, students can co-regulate by providing
explanations to peers and listening to explanations instead of just pointing out the errors in their
work. Third, students with high perceived social presence tend to have higher metacognition for
both self-regulation and co-regulation. This emphasizes the importance of collaboration in the
CBI course to solve real-world problems as an opportunity for students to become aware of and
engaged with others' metacognitive thoughts and activities in addition to their personal
reflections. Finally, despite the growing interest in the Col framework that can provide guidance
for designers of online learning, there still seems to be a need in how to use them to inform the
design of online collaborative learning experiences that supports students’ metacognition.
Having a clear understanding of self-regulation and co-regulation and their role in the
collaborative inquiry will lead to developing strategies that can promote metacognitive
awareness and skills in online CBI and other inquiry-based contexts.
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Abstract

Students’ extensive use of Facebook in their daily lives has led researchers to investigate the
affordances of Facebook for educational purposes. To further the research into the use of Facebook
to improve language teaching, we conducted a convergent parallel mixed-methods study to
examine the use of Community of Inquiry-informed Facebook discussion activities on the
speaking performances of undergraduate students in a blended EFL speaking class in Bangladesh.
A Facebook group was maintained for both the treatment and control conditions; however, the
discussion activities were required only by the treatment condition. We found a statistically
significant difference between the initial and post-test speaking scores for the treatment and control
conditions. While no difference was observed in post-test scores between the two conditions,
students’ and the instructor’s comments on the Facebook group and student interview data revealed
that Facebook was helpful for both conditions in improving their performances, but in different
ways.

Keywords: language teaching, foreign language speaking, technology-enhanced language
teaching, Facebook, Community of Inquiry
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Social media is widely used by young people in their daily lives (Auxier & Anderson,
2021; Chaffey, 2022) and has been used for educational purposes (Almuwayshir, 2021; Awada,
2016; Li et al., 2021). Facebook, the most widely used social media platform (Social Media—
Statistics & Facts, 2021), has been shown to have the potential to improve students’ learning
(e.g., Nazir & Brouwer, 2019; Ozturk, 2015). It has also been used in English language classes
where students improved their language skills using Facebook as a platform (Ahmed, 2016; Ping
& Maniam, 2015).

Social media is part of an ever-changing online environment, and their use for education
will be more valuable if a framework guides activities to make them meaningful (Conole et al.,
2011). The Community of Inquiry (Col) framework (Garrison et al., 2000) is widely used by
researchers and instructors to understand the online learning environment (Garrison et al., 2010),
yet only a few studies have investigated the effectiveness of using the Col framework to guide
the use of Facebook group: instructional media design (Kazanis et al., 2018), community service
(Keles, 2018), information studies (Nazir & Brouwer, 2019), and education philosophy (Ozturk,
2015). The findings of these studies support the use of the Col framework on Facebook
platforms for these areas of studies to facilitate learning.

Although several intervention studies have been conducted on the use of Facebook for
English language learning (Ahmed, 2016; Ping & Maniam, 2015; Shukor & Noordin, 2014), no
studies have investigated the effectiveness of the Col framework in Facebook groups to improve
English speaking performances. Ultimately the competitive advantage of English proficiency in
the job market (Doan and Hamid, 2019; Khamkhien, 2010; Nair et al., 2012) requires further
examination of the design and implementation of social media, including design frameworks
such as the Col, for the English proficiency development process. Therefore, this study will
provide insights into the use of Col-informed Facebook discussion activities on improving
students’ speaking performances in an English as a Foreign Language (EFL) speaking class.

Background

Importance of English-Speaking Skills and Technology Used to Teach Speaking Skills

To enhance language proficiency, speaking is one of the four macro skills along with
reading, writing, and listening, that is included in language curricula (Khamkhien, 2010).
Fluency in spoken English is highly important for academic and professional success
(Khamkhien, 2010). Moreover, learning English is crucial for undergraduate students in some
countries as they are likely to apply for jobs that require English proficiency after completing
their degrees. For instance, sufficient English proficiency is often a requirement to apply for jobs
in the Australian job market for Bangladeshi graduates (Roshid & Chowdhury, 2013), the
Vietnamese job market (Doan & Hamid, 2019), the Malaysian job market (Nair et al., 2012), and
Nepalese job market in engineering fields (Shrestha et al., 2020).

Beyond the traditional face-to-face classroom experiences, varying digital tools and
platforms have been used to teach speaking skills over the years: video blogging (Marzuki &
Nurpahmi, 2019; Rakhmanina & Kusumaningram, 2017), visual media (Baidawi, 2016), instant
messaging apps (Mustafa, 2018), and social media platforms (Hurt et al., 2012). These tools have
been shown to be effective in enhancing language skills in these studies.

Social Media in Education

Integrating social media into education can be beneficial in creating meaningful
interaction (Hamid et al., 2015). For example, studies have shown that social media can be used
as a learning tool (Mao, 2014) and for collaborative platforms (Liu, 2010). Social media can also
help students establish academic connections (Aijan & Hartshorne, 2008). In addition, students
have shown positive perceptions regarding using social media in education (Aydin & Ozdemir,
2019; Lim & Richardson, 2016). It can also be used to facilitate teaching and learning as an
alternative learning platform (Kabilan et al., 2010; Mabuan & Ebron, 2017). Instructors have
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also perceived social media positively for the purpose of education (Balcikanli, 2015; Yu, 2014).
Koehler and Vilarinho-Pereira (2021) found five broad types of affordances social media offers
through their analysis of literature: association (e.g., interaction and collaboration with peers and
instructors), visibility (e.g., students can view the comments and number of likes), preservation
(e.g., student posts can be accessed long after it is posted), searchability (e.g., searching specific
content with keywords), and identity creation (e.g., through profile creation and interaction
pattern).

Theories related to language learning have provided insights into how language learning
can be facilitated effectively. Sociocultural theory and interaction hypothesis are two such
theories. According to sociocultural theory, interaction is considered the genesis of language
development (Lantolf & Thorne, 2006). Similarly, in the interaction hypothesis, interaction plays
a prominent role in the second language learning process (Long, 1996). The interactive features
of social media can be instrumental in facilitating language learning as these two prominent
theories related to language development/learning—Sociocultural Theory (Vygotsky, 1986) and
Interaction Hypothesis (Long, 1996)—consider interaction as the basis for language
development (Ellis, 1999; Lantolf & Thorne, 2006).

Different social media have been used in facilitating language learning over the years:
Facebook (Ahmed, 2016; Ping & Maniam, 2015), Twitter (Almuwayshir et al., 2021; Alhajaji et
al., 2020), WhatsApp (Awada, 2016; Minalla, 2018), Skype (Dirjal et al., 2020; Kato et al.,
2016), Instagram (Eraslan, 2019), and YouTube (Hamad et al., 2019). These studies have found
significant results favoring the use of social media for language learning (see Table 1).

Table 1
Studies that Used Different Social Media and Their Findings
Social Media Study Main Findings
Used
Facebook Ahmed, 2016 Undergraduate students’ English grammar and essay writing
skills have been improved.
Ping & Pre-tertiary students’ English writing skills have been improved.
Maniam, 2015
Twitter Almuwayshir Undergraduate senior level female students’ English summary
etal., 2021 writing skills have been improved.
Alhajaji etal.,  Undergraduate students’ English vocabulary skills have been
2020 improved.
WhatsApp Awada, 2016 Sophomore students’ critique writing skills in English have been
improved.

Minalla, 2018  First year undergraduate students’ English verbal interaction
skills have been improved.

Skype Dirjal et al., Undergraduate students’ English listening skills have been
2020 improved.
Kato et al., Undergraduate students’ English listening and speaking abilities
2016 have been improved.

Instagram Eraslan, 2019 Undergraduate students’ general English language skills have

been improved.

YouTube Hamad et al., Undergraduate students’ English-speaking skills have been

2019 improved.
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Facebook in Education

Of the 4.2 billion people worldwide to actively use social media, Facebook has the
highest number of users (Social Media—Statistics & Facts, 2021). Facebook has also been shown
to have the potential to be used for educational purposes (Kabilan et al., 2010; Omar et al., 2012;
VanDoorn & Eklund, 2013; Wang et al., 2012) and as a meaningful online learning environment
(Camus et al., 2016; Kabilan et al., 2010). On Facebook, instructors can create groups for their
students (Keles, 2018; Ozturk, 2015) and use these groups for the following interactive purposes:

e Instructors and students can upload both text-based (Kazanidis et al., 2018) and
multimedia content (Keles, 2018);

e Instructors and students can comment on any content posted by any member of the group
and thereby participate in interactive discussion activities (Jin, 2015);

e Apart from commenting, instructors and students can also give reactions (i.e., like, love,
care, haha, wow, sad, angry) in the forms of emojis in response to any post (Nazir &
Brouwer, 2019).

Because of these features, researchers have also indicated the potential of social media as
an alternative learning management system (Dabbagh & Kitsantas, 2012). Several intervention
studies have examined the use of Facebook for English learning in higher education and reported
supportive findings. For example, Ahmed (2016) found that a treatment group using the
Facebook platform for developing grammar and essay-writing skills outperformed the control
group in different areas of essay writing (i.e., ideas and content, organization, style, and voice).
The students in the treatment group used the discussion feature of the Facebook group for three
months for giving feedback on each other’s essays and asking grammar and essay-related
questions to their peers and teachers. Ping and Maniam (2015) observed similar results for a pre-
tertiary English course using Facebook discussion activities on students’ writing. The students
engaged in Facebook discussion activities for three weeks where they responded to topics in
writing (one topic per week) posted by the instructors. They brainstormed ideas, contributed to
the topics, and read and commented on their peers’ posts. However, Shukor and Noordin (2014)
did not find any significant difference between the experimental group and the control group in
terms of improving different aspects of argumentative writing (i.e., content, organization,
vocabulary, language use, mechanics). The six-week writing activities on argumentative writing
ran on Facebook for the experimental group, and the students in the control group followed a
conventional face-to-face method for collaboration. However, these studies did not use a well-
established framework to guide Facebook discussion activities.

A Framework to Guide Facebook Activities

Numerous frameworks have been developed to guide teaching and learning practices in
an online learning environment. Design frameworks provide instructors with specific ways of
achieving instructional goals (Conole et al., 2011). Since Facebook is an online learning
environment, the use of Facebook for educational purposes can be made more effective by using
a framework that is specific to online education. To this end, the Col framework (Garrison et al.,
2010) serves as a suitable online learning framework consisting of three interconnected
components: teaching presence, cognitive presence, and social presence.

The three Col components work coherently to construct a meaningful online learning
environment. Cognitive presence is “the extent to which learners are able to construct and
confirm meaning through sustained reflection and discourse in a critical community of inquiry”
(Garrison et al., 2010, p. 89). Social presence is the social and emotional attachment that learners
in an online community feel for each other (Swan et al., 2009). Teaching presence consists of
three elements: how instructors or/and instructional designers design the learning environment,
how instructors and/or students facilitate the learning activities in that environment, and how
instructors and/or students provide direct instruction in that environment (Garrison et al., 2000).
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Although abundant studies have used the Col as a framework to investigate the online
learning environment, only a few studies have explored the use of Facebook for educational
activities through the lens of the Col framework. These studies support the usefulness of the Col
framework for the effective integration of Facebook for education. Keles (2018), for instance,
investigated the use of Facebook in a blended community services practice course for
prospective teachers at the undergraduate level and found that the student and instructor
interactions in the Facebook group created higher levels of teaching and social presence. Ozturk
(2015), after examining six Facebook groups for a compulsory blended Education Philosophy
course at the undergraduate level, found significant correlations between the three presences of
the Col framework and concluded that Facebook can be used as an online learning environment.
Nazir and Brouwer (2019) concluded after studying six online courses of an information studies
program that Facebook platforms can generate a strong perception of a community of inquiry for
students if the course activities are appropriately designed following the Col framework. Finally,
Kazanidis et al. (2018) found that the Facebook platform generated more social presence than a
traditional learning management system after implementing activities in a blended instructional
media design course.

Purpose of the Study

Studies have been conducted on the perceptions of students and teachers on the use of
Facebook, the influence of Facebook use on students’ learning outcomes, and the effectiveness
of the Col framework in guiding discussion activities in Facebook groups (e.g., Aydin &
Ozdemir, 2019; Ping and Maniam, 2015). However, to the best of our knowledge, no study has
examined the use of Facebook discussion activities using the Col framework for improving the
English-speaking performances of students. Therefore, this study investigated the use of Col-
informed Facebook discussion activities on the speaking performances of students. Specifically,
this study sought to answer the following questions:

RQ 1: How did the instructor and students’ participation in the Facebook discussion
activities reflect the Col framework?

RQ2: What are the effects of Facebook discussion activities informed by the Col
framework on the speaking performances of students?

RQ3: What were students’ experiences participating in the treatment and control
Facebook groups?

Method

Research Design

The study used a convergent parallel mixed-methods design (Creswell, 2017) where
quantitative and qualitative data were given equal importance, collected, and analyzed
separately, and later triangulated to address research questions. A quasi-experimental design was
utilized for the quantitative part. Thematic analysis was used for the qualitative part by applying
inductive and deductive methods for social media interactions and student interviews
respectively (Saldana, 2016). We chose this design to use the strengths of both quantitative and
quantitative data, and we believed that a more comprehensive understanding of the scenario
could be achieved if we used both forms of data in our analysis (Creswell, 2017).

Research Context and Participants

The setting was two blended undergraduate EFL speaking sections during the fall
semester in 2019 taught by the same instructor at a Bangladeshi private university. All students
in the university must take at least three English courses during their undergraduate program.
The course lasted for sixteen weeks, and it was delivered primarily in an in-person format
blended with a Facebook group for announcements and discussions throughout the course
duration.
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The university did not have a formal Learning Management System (LMS) then, and this
Facebook group served as an LMS. Of these two sections, one section served as the treatment
condition (n = 25, 14 male and 11 female students), and another served as the control condition
(n =28, 11 male and 17 female students). Students were from engineering, business, social
science, pharmacy, and natural science departments. Of the 25 participants in the treatment
group, 3 had incomplete data and were excluded from the analysis, leaving a final count of 22
(12 male and 10 female students) students in the treatment condition and 28 (11 male and 17
female students) in the control condition.

Table 2
Student Demographics in the Treatment and Control Condition

Initial Incomplete Final

Male Female Total Male Female Total Male Female Total
Treatment 14 11 25 2 1 3 12 10 22
Condition
Control 11 17 28 0 0 0 11 17 28
Condition

Col-Informed Facebook Discussion Activities
Facebook discussion activities were designed before the course following the Col
framework to generate social, cognitive, and teaching presences:

Table 3
Col Framework Component and Description
Col Framework Description
Component
Teaching Presence The discussion activities were designed with the purpose of generating

participation among students regarding the posted presentations. The design
also included involving the instructor and students to suggest ways of
improvement to make the posted presentations better (Anderson et al., 2001).

Cognitive Presence The discussion activities prompted students to identify the strengths and
weaknesses of their peers’ presentations through critical analysis and
reflection (Garrison et al., 2010). The students were given specific
instructions on providing feedback and explained the rubric in the class.

Social Presence Apart from the teaching and cognitive aspects, the Facebook group allowed
students to interact by reacting and commenting in the Facebook group,
thereby creating social engagement and emotional attachment (Swan et al.,
2009).

Students in both the treatment and control conditions were required to first deliver and
record spoken presentations in class and later post those recorded presentations in the Facebook
group. In the treatment condition, participation in the Facebook discussion activities was
required. In the control condition, participation in the discussion activities was not mandatory.
The Facebook group was still maintained for the control group not to take away the benefits of
Facebook as an LMS, but the discussion activities were made optional. The students in the
treatment condition were divided into six commenting groups (4 or 5 students per group). They
were engaged in two Facebook discussion activities during the course. Each group member
commented on the posted presentations of the other members of their commenting groups. After
students commented, the instructor commented on the strengths and weaknesses of their
presentations (see Figure 1 for an example). However, for the control condition, no commenting
group was formed, and commenting was not mandatory. It was observed at the end of the course
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that no students from the control condition commented on peers’ presentations. However, a
retrospective look at the group revealed that they viewed and reacted to the presentations.

Figure 1
A Sample Group Discussion from the Treatment Condition

. P -3 December 2019-©

R
Name - I
O I

o0 -3": 2 others

o Like () Comment

. Please finish commenting before the final exam. | will comment when you alf are
done with commenting.

(]

Like Reply
-

. | watched my presentatios eral times . | have made lots of mistakes . | wasn't loud

med me to be loud . | was little bit nervous . | think my preparati

enough . Si on
for this presentation wasn't good enough . Me and my partner divided this task ...
See more
Like Reply

o

. | watched my presentation.| think | wasn't loud encugh.! should have besn more
loud.| was litte bit nervous.But day by day my nervousness is reducing.first of all
wasn't prepared for first 1-6 slides.because we dedicated that my partner will start
fi... See more
Like Reply

® = -
I Ccidy your presentation was really good this time. it was better
than your previous presentations. You was loud and also fluent. However your
presentation was not so long. Also there was no interaction. You were confused in
the presentat... See more

Like Reply

@ T -
Buddy your pressntation was good this tims.

than your previous presentations. You described the slides in 3 good wa

your presentation was not so long and also thers was no intsraction. You were fluent
but you... See more

Like Reply :

@
watched your presentation.you were my partner in mg

presentation.You gave the presentation very good 3lthough you were not prepared

Procedures and Data Sources

Students in both the treatment and control conditions took a speaking assessment three
times during the course: mid 1, mid 2, and final assessment. To maintain internal consistency, an
instructor-developed rubric was used to score students’ presentations for each assessment. There
were 20 possible points for each presentation (see Appendix A). One of the researchers randomly
checked the presentations using the same rubric for reliability purposes. The interventions for the
treatment group took place between the mid 1 and mid 2, and the mid 2 and final assessment.
The procedures and data sources for this study are described in the table below:
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Table 4

Procedures and Data Sources

No. Condition Course Research Week and Description of the Type of Data
Phase Phase Duration of Phase Source
Presentations

1 Treatment  Mid 1 Initial Test 4™/5 minutes  The assessment had Speaking
and the students talk about performance
Control everyday topics (e.g.,  Assessment

family, college life) in  Points (RQ2)
pairs. It also included
narrating a story that
they had read.
2 Treatment  Discussion Intervention 6/2 minutes  The students The

activities 1 1 presented their comments of
experiences with the the instructor
course individually, and students
recorded their in the
presentations in class, Facebook
and posted those to group (RQ1)
Facebook. The
instructor and peers
commented.

Control Discussion activities are optional.

3 Treatment  Mid 2 Mid Test 8M/5 minutes  The students spoke in  Speaking
and pairs about everyday  performance
Control topics (e.g., personal ~ Assessment

experiences, opinions  Points (RQ2)
on a subject matter).
They also narrated a
story that they had
read.
4 Treatment  Discussion Intervention 10"/4 minutes  Students presented on  The

activities2 2 a topic/person in pairs  comments of
(e.g., Leonine Messi,  the instructor
Life as a nomad), and students
recorded their in the
presentations in class, Facebook
and posted those to group (RQ1)
Facebook. The
instructor and peers
commented.

Control Discussion activities are optional.

5 Treatment  Final Post Test 16" week/5 Students answered Speaking
and assessment minutes questions in pairs performance
Control related to their course  Assessment

experience in the form  Points (RQ2)
of an interview. Student

responses to
final
assessment
questions

(RQ3)
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Data Analysis

To address the first research question about how the participation in the Facebook
discussion activities reflected the Col framework, the comments of the instructor and students in
response to the posted videos in the Facebook group were analyzed thematically using the
deductive coding method (Saldana, 2016). The three components of the Col framework and their
subcomponents were used to frame the coding process. Therefore, the deductive codes were
social presence (affective expression, group cohesion, open communication), teaching presence
(design and organization, facilitating discourse, direct instruction), and cognitive presence
(triggering event, exploration, integration, resolution). Every comment posted by the instructor
and students was coded at the sentence level and categorized into one or more of the three
presences and their subcomponents. For instance, if students started the comment with a greeting
(e.g., “hey there), we categorized it as social presence. If the students commented on their
peers’ current presentations by reflecting on their previous presentations (e.g., “You have done
far better than in your previous presentation”), we put it under cognitive presence. If the
instructor and students indicated specific improvement points (e.g., “I think you should work on
your conclusion”), we put it under teaching presence. The codes were randomly checked by a
second coder, and any disagreements were resolved.

In addressing the second research question, we used the Wilcoxon rank-sum test to
investigate if there was a significant difference between the respective assessments of the
treatment and control conditions. We used Friedman’s test to examine if there was a significant
difference between the initial, mid, and post-tests within the treatment and control conditions.
These non-parametric tests were used as the response variables (assessment scores) did not
follow the normality assumption (see Table 7). We also conducted the Shapiro Wilk test to see
whether the response variable followed normal distributions. We found that the p-value was less
than 0.05, indicating the variable distribution was not normal.

Table 5
Skewness and Kurtosis for Scores for Each Assessment and Condition
Condition Assessment Skewness Kurtosis
Treatment Mid 1 -1.3 6.0
Mid 2 -2.4 9.8
Final -2.7 12.1
Control Mid 1 -0.2 1.8
Mid 2 0.1 1.6
Final 0.2 1.8

Students’ final assessments in both the control and treatment conditions were conducted
in pairs (14 pairs and 11 pairs in the control and treatment conditions, respectively) in an
interview format. We generated transcripts from the recordings of students’ final assessments.
These final assessment responses were transcribed and analyzed thematically to address the third
research question. Two cycles of coding were involved in the analysis of the interview data
(Saldana, 2016). The first cycle of coding involved inductive coding that emerged from the data
about student experiences of participating in the Facebook groups. Some of the example codes
were “overcoming mlstakes ” “video recording allows a close observation,” and “Students’
inability to judge peers’ work.” The outcome of the second cycle of codlng was to arrive at
themes and patterns, which was done through revisiting the data and the first cycle of coding.
The analysis process produced four themes: general experience, how the Facebook group was
helpful in learning, challenges, and the future of the group. The lead author conducted the initial
two cycles of coding, and a second coder checked them for reliability purposes. Disagreements
were resolved through discussions.

These qualitative and quantitative findings were compared to see if they were supportive
or contradictory to each other. This is how the convergence of data has been ensured in this
convergent parallel mixed method design.
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Results

Students’ and Instructor’s Participation in the Col Informed Discussion Activities
Social Presence

Social presence for our purpose is divided into three categories in alignment with the Col
framework: affective expression (i.e., expression of personal emotion), open communication
(i.e., building and sustenance of group commitment), and group cohesion (i.e., learner
interaction) (Swan et al., 2009). We observed “affective expression” first and foremost with the
videos posted by presenters serving as an indicator of rich media. Similarly, the peer responses
and then presenter responses to peers captured the indicator of emphasis to stress a point or just
to come across as friendly when delivering feedback. Examples we observed for the cohesive
category were found in the peer comments, where students began comments with a greeting or
salutation and addressed the presenters by name (“Hi,” Hey there,” and “Hello”). For open
communication the most common examples we observed were acknowledgement and approval.
For example, presenters thanked their peers and the instructor for feedback and making a
commitment to incorporate feedback into their next presentations. An informal response to their
peers: “Thank you bro. Next time I will try my best,” and a more formal response to the
instructor: “thank you so much sir for the comments and I'll definitely try to rectify my mistakes
and do my best in the upcoming presentation.” We also noticed that all students started with a
positive aspect of the presenters’ presentations in general and then touched on more specific
positive and improvement points which also signifies approval and encouragement. Before
concluding, many students again reemphasized the positive aspects of the presentations. Some of
the examples were “Next time, you will do better. Best wishes,” “but otherwise you did a good
job.”

JCognitive Presence

Cognitive presence is operationalized through the Practical Inquiry model, which has four
phases: triggering event (e.g., sense of puzzlement), exploration (e.g., information exchange),
integration (e.g., connecting ideas), and resolution (e.g., apply new ideas) (Garrison et al., 2000).
After being “triggered” by the instructor to comment on their peers’ presentations, students’
responses to their peers’ presentations yielded instances from the “exploration” and “integration”
phases through our analysis.

We found many instances when students identified specific aspects of different
presentations by “exploring” their peers’ presentations. For instance, one student identified
specific aspects of one of their peer’s presentations:

You had enough eye contact and you have movements. Day by day you're developing a

lot. One thing I like about your presentation is you're not very nervous. If you so, you

tackle it so easily.

We found instances of “integration” in the events when students compared their peers’
previous presentations with the current presentations and stated how the peers’ presentations
helped shape their presentations. For example, one student wrote:

You are far better than your previous presentation. I can clearly see that you are trying so

hard to improve your fluency. Like Jannat [another student] said you missed some

instructions of sir.
Sometimes students’ comments focused on the positive aspects: “And today your speech helps
me a lot to prepare my one.” Sometimes the comments focused on the improvement aspects “you
are fluent but it's not enough,” “All i [I] can say sometimes you got stuck while speaking due to
nervousness which i totally can understand.”
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Teaching Presence

Teaching presence refers to “the design, facilitation and direction of cognitive and social
processes for the purpose of realizing personally meaningful and educationally worthwhile
learning outcomes” (Anderson et al., 2001). Therefore, teaching presence has three components:
design and organization (e.g., design and development of learning activities), facilitating
discourse (e.g., guiding discussion), and direct instruction (e.g., offering corrections) (Anderson
et al., 2001). The “design and development” component of teaching presence was maintained by
creating discussion activities following the Col framework (see the Col-informed Facebook
Discussion Activities” in the Method section).

The “facilitating discourse” component was mostly exhibited by the instructor. This
occurred when the instructor asked for more clarification on aspects of students’ presentations:
“This is quite ok. Don’t you think you could make your starting a bit more interesting by
interacting with your audience?” “Something went wrong towards the end. What happened? Did
you forget? Did nervousness come upon you?” “In fact, your presentation was very short. Can
you explain why?”” “I have found several grammar errors in your speech. Can you identify them
all?”

We found instances of “direct instruction” both from the students and instructor. Some
examples from students were, “I think if you practice in front of mirror, it's definitely helpful for
you. But your body movement and speaking style is good,” “I would like to see you to engage
your audience with a bit of interaction. You could do thi[s],” “I think you should work on your
conclusion,” “I think if you add more words, it will be better,” and “Use more words for
explaining you journey.”

The instructor’s response was more comprehensive in nature. For example:

| must tell that you are very clear and loud in your presentation. And | also think you

have tried a lot to overcome your nervousness. Fear and nervousness are something that

almost every speakers’ experience in the beginning. But I am glad to see that you have
taken these difficulties as challenges to overcome. Let me point out to some of the things:
first of all, you should interact with your audience in this presentation. You started
directly without any engagement with your audience. A few grammar mistakes | have
noticed. In the first sentence you said, "l am talk about." | think you should say "l am
going to talk about." And a very common mistake that everybody else make like you.

That is, the word “response” is used wrongly. We say, “try to respond” and not “try to

response.” Although you are still nervous but | am hopeful that you are going to be

confident towards the end of the course.

Differences in Speaking Performance by Conditions

Through the Wilcoxon Rank Sum Test, we did not find any significant difference in
initial test scores between the control and the treatment condition (see Table 6). This indicates
that the students performed similarly at the beginning. We also did not find any significant
differences in mid-test and post-test scores between the control and the treatment condition. All
p-values were greater than 0.05 (see Table 6), indicating no significant difference.
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\Tv?ﬁzfxgn Rank Sum Test Between Control Condition and Treatment Condition

Mean (SD)

Control Treatment w p-value
Initial test 16.32 (0.84) 16.41 (1.12) 314.5 0.52
Mid-test 16.41 (1.12) 16.43 (0.60) 306.5 0.59
Post-test 16.61 (1.11) 16.75 (0.48) 305.5 0.76

In addition to the Wilcoxon rank-sum test, we conducted Friedman’s test to investigate if
there was a statistically significant difference between the tests in the treatment condition. As the
p-value was less than 0.05 (see Table 7), we can conclude that at least one pair’s score
distribution was significantly different. Then, we investigated which pair of exam scores were
significantly different using multiple comparison tests. We found that the difference between the
initial test and post-test was statistically significant (p < 0.05). However, there was no
statistically significant difference between the initial and mid-test, and mid-test and post-test.

Similarly, through Friedman’s test, we investigated whether there was any significant
difference between the tests in the control condition. As the p-value was less than 0.05 (see Table
7), we can conclude that at least one pair’s score distribution was significantly different. Then,
we investigated which pair of exam scores were significantly different using multiple
comparison tests. We found that the difference between the initial and the post-test was
statistically significant (p < 0.05). However, there was no statistically significant difference
between the initial and mid-test, and mid-test and post-test.

Table 7
Friedman’s Test in Control Condition and Treatment Condition

Mean (SD)
Initial test Mid 2 Post-test c2 (df) p-value
Control 16.32 (0.84) 16.41 (1.12) 16.61 (1.11) 32.91 (2) < .01
Condition
Treatment 16.24 (0.63) 16.43 (0.60) 16.75 (0.48) 37.80(2) < .01
Condition

Student Course Experience
Theme 1: General Experience
Treatment Condition. Most of the students in the treatment condition mentioned that
providing and receiving feedback on their presentations in the Facebook group was a unique
experience for them. They did not use it for educational purposes before, and they benefited from
it. One student said:
It was very learning, and we came to like overcome our mistakes cause our friend
classmates and our friends was there. Like they pointed out our mistakes and our flaws
which helped us to overcome all our flaws and what mistakes we were doing.
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Control Condition. The students in the control condition also mentioned that the course
provided great opportunities to improve their speaking skills. One student mentioned that it
helped them overcome some of their problems with speaking: “My first problem was how to
present something, then what to say in the presentation, and how to say, but after completing this
course, | think I have overcome my problem.” Another student talked about how the course
helped them learn:

| started the class, | was so, so much nervous because | was not good in English, but
when | continue the class, | realized that it was very good for us and we can learn many
things.

Theme 2: How the Facebook Group Was Helpful in Learning

Treatment Condition. The students opined that receiving feedback in the Facebook
group was |mmensely helpful for them to identify the aspects of their presentations that they
need to improve: “My partners commenting on my posts, and they gave me the negatlve sides
and the positive sides.” The students also thought that listening to other presenters’ recording
was also helpful: “after listening I think I also improve, my some lackings by listening there and
I can pick some good points of their speaking.” The students also found recording their
presentations helpful for self-evaluation:

Yeah, so | like video recording is very helpful, helpful for us because in video recording,

we also see that our eye contact and our body language or what we present in our

presentation.

The video recording was also helpful to measure how much progress they made between
two presentations:

when | listen my middle one [Mid 1] recording, | found so many mistakes and in mid

two, | want to overcome this problem and | want to go reduce my all problems. So what |

have faced in mid one recordings then | think after listening Mid 2 recording | found

some development on it.

Control Condition. In answering questions related to the usefulness of the Facebook
group, most of the participants in the control condition mentioned the benefits of using
Facebook. One participant said, “It's useful for us and we upload it in our Facebook group. So, as
you can see, my friends, all the group members they can see how I talk, and they can get my
mistake.” They also talked about the benefits of watching their recorded presentations: observing
their body language and comparing their presentation with others. One of them mentioned:

They didn't comment in my recording in the Facebook group, but they told me that that

was the mistake you have done in your recording.

Comments like this one illustrate that though participants in the control condition did not
directly participate in the Facebook group, they informally gave feedback to their peers.

Theme 3: Challenges

Treatment Condition. Most of the participants mentioned that listening to the video or

audio recordings to comment was challenging as that required a significant amount of effort.
But little bit difficult because I have to, I have to listen the recording or watch the video
twice or thrice and | have to know what he did and what he presents in and what day,
what mistakes he did, what good things they have done.

Another challenge was making it correct the first time they were recording, as the second
attempt was not allowed. Some participants mentioned giving feedback on their peers’
presentations as the toughest challenge. Such participants were not sure how perfect their
feedback was. One participant voiced:

Commenting on others' posts is not good because when | supposed to comment, I’'m

thinking that what should I write on his post because I can’t on judge anyone and I am

not so good in English, so | feel bad.
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This participant shared the feeling of inadequacy to judge the work of his peers due to his
shortcomings.

Control Condition. Although commenting was not mandatory for the control condition,
they were encouraged to comment or self-evaluate. One of the participants mentioned that
evaluating oneself is challenging: “When it comes to the scoring, then it was quite difficult. How
could I score myself on my mistakes?”

Although participants in both groups faced or perceived challenges in evaluating their
peers, they carried ahead with commenting either online or in person.

Theme 4: The Future of the Facebook Group

Treatment Condition. When asked if they would like to continue the group, all the
participants replied that they would like to continue the group. They would like to continue
learning English, and they would like to connect with their other classmates. One of the
participants shared:

Because in the next semesters, | will be not in the same course. And it [this group] will be

very cool.

When asked if they would support adding the next semester’s students to the group, all
the participants also replied affirmatively. When a researcher pointed out that new students might
laugh at their mistakes, one of the participants mentioned, “let them laugh, because everyone
makes mistakes, and we learn from our mistakes.” These statements indicate that participants are
appreciative of the use of Facebook activities.

Control Condition. When asked the same question, all the participants in the control
group also replied that they would like to remain in the Facebook group. They would like to
discuss topics related to the English language, and the group was like a family to them.
Regarding adding the next semester’s students and allowing them to see their mistakes, one
participant said:

| would love to accept that because if nobody tells me about my mistakes, | couldn't get

my mistakes and | couldn't solve that.

Discussion
The study explored the students’ and the instructor’s participation in the Col-informed
discussion activities in the Facebook group. The study also investigated if the use of Facebook
discussion activities using the Col framework had any effect on the speaking performances of
students. The study additionally explored the student experiences of participating in the
Facebook groups.

Students’ and Instructor’s Participation in the Col Informed Discussion Activities

We found instances of all three presences of Col in the Facebook group for the treatment
condition through our thematic analysis. On the other hand, through a retrospective look at the
Facebook group for the control condition, we found that although students did not comment on
the posted presentations of students, they gave reactions by hitting the “like” or “love” button on
the Facebook group. Therefore, we can conclude that the social presence component of the Col
was clearly present in the control condition. As they did not comment on the treatment condition,
teaching presence and cognitive presence components for this group could not be determined
from the Facebook group. However, in their interviews, many students mentioned they
informally provided feedback to each other in person. Therefore, those two presences may have
occurred in person. The studies conducted on blended learning and Col favor this finding. For
instance, Akyol et al. (2009) found that there were significant differences in the presences
between a blended course and a fully online course, and the in-person component of the blended
course accounts for much of the increase in the presences in the blended format.
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We found all three instances of the Col in the Facebook group for the treatment
condition. First, the students’ greetings, the initial and concluding positive remarks, and the use
of emojis were all considered instances of social presence as those helped build an emotional
attachment among students (Swan et al., 2009). This finding is in line with Keles (2018), which
found that Facebook groups supported social presence. Second, the students’ cognitive presence
instances have been found through their identification of more specific aspects of their peers’
presentations, comparing their peers’ presentations at two different points, and how some
presentations helped them improve their presentations. This reflective part of cognitive presence
is confirmed in the literature as Garrison et al. (2010) defined cognitive presence as “the extent
to which learners are able to construct and confirm meaning through sustained reflection and
discourse in a critical community of inquiry” (p. 89).

Finally, the students’ and the instructor’s specific suggestions regarding improving the
students’ performances were considered the teaching presence component of the Col. This goes
with two of the three subcomponents of the Col framework: facilitation and direct instruction
(Anderson et al., 2001). The remaining component of the teaching presence “design” has been
maintained through designing these Facebook discussion activities informed by the Col.
Therefore, instances of strong teaching presence were found in the Facebook group. This finding
again resonates with Keles (2018) as they also found that a Facebook group supports the
teaching presence of the Col. All in all, we have found a strong presence of the Col through its
three components in the Facebook group for the treatment condition. This is similar to the studies
conducted by Ozturk (2015) and Nazir and Brouwer (2019) that observed a significant
relationship between three presences and found a strong Col respectively in a Facebook group.

Differences in Speaking Performance by Conditions

We found no significant differences in students’ speaking performances between the
treatment and control conditions. Although there was a significant difference between the initial
test and post-test for both the treatment and control conditions, there was no significant
difference between the initial test and mid-test, and mid-test and post-test for the groups.
Although the mean post-test scores of the treatment condition were slightly higher than that of
the control condition, the students of both groups showed statistically significant improvement
from the initial test to the post-test. The non-significant finding in post-test scores between the
treatment condition and control condition was interesting as students in the treatment condition
took part in intensive discussion activities guided by the Col twice during the semester, which
the students in the control condition did not. The findings contradict the studies that implemented
a Facebook intervention (Ahmed, 2016; Ping & Maniam, 2015). However, in these studies, the
students in the control condition did not have any exposure to Facebook. We believe that both
conditions having exposure to a Facebook group was a major reason why we found similar
performances.

Student Course Experience

The analysis of students’ final assessment responses that focused on their course
experience generated further insights. Control group participants’ replies to many questions,
including the Facebook group’s future, were similar to the treatment condition. Participants
wanted to continue learning through the Facebook group beyond the course duration. This
indicated that though not being the direct beneficiaries of the group through the mandatory
discussion activities like the treatment condition, they may have indirectly benefited from the
group and improved their performances. Some of the earlier studies conducted on the general
efficacy of Facebook for education (Aijan & Hartshorne, 2008; Lim & Richardson, 2016; Mao,
2014) also found that the use of Facebook for general purposes such as sharing resources and
using it as a learning management system itself can be beneficial in learning and generating
positive perceptions about its use for learning purposes among students. The findings of this
study resemble that of Shukor and Noordin (2014), where although the treatment condition
improved in the overall scores, they did not find any significant difference in post scores between
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the control and treatment conditions. Nevertheless, they considered Facebook an effective
platform for improving students’ language skills. Additionally, although not on Facebook, they
received feedback from the instructor in the class and office hours. Considering all these, it was
not surprising that we did not find a significant difference between the treatment and control
condition, and the Facebook group played a major role in facilitating their improved
performances.

As stated in the assessment interviews, students benefited from the Facebook groups both
in the treatment and control conditions. It resembled the findings from the previous studies
regarding the general efficacy of Facebook for educational purposes (Kabilan et al., 2010; Omar
etal., 2012; VanDoorn & Eklund, 2013; Wang et al., 2012). In more specific terms, the presence
of a Col been observed in both the treatment and control groups either directly or indirectly.

A question can be asked about what is so different between a Facebook platform and a
traditional learning management system (e.g., Blackboard, Canvas, Moodle). The fact that
students significantly use Facebook and other social media in their daily life can potentially
make these platforms both a communication and learning tool for them, which in turn can bring
more engagement in educational activities as evidenced by many studies. Kazanidis et al. (2018)
made a comparison between Facebook and Moodle as learning management platforms and found
that Facebook platform could generate more social presence than Moodle, although students
perceived teaching and cognitive presence similarly in these platforms. Future research can
investigate more if social presence is a mediating factor in accounting for the differences in
learning outcomes between Facebook and traditional learning management systems. In the case
of this study context, the instructor used Facebook since a traditional learning management
system was not available.

Conclusions

The study has both theoretical and practical implications. Theoretically, it enhances our
understanding of the application of the Col framework in a social media platform in general.
More specifically, the study also provides insights into the efficacy of the Col framework in
facilitating language learning on Facebook. From a practical standpoint, the study provides ideas
to instructors on how Facebook discussion activities can be structured considering the Col
framework to teach speaking skills. It also presented student experiences using these features,
which will make instructors aware of the potential benefits and challenges of Facebook for
language learning purposes.

There were a few limitations to this study. First, it was a blended course (a predominantly
in-person course with an online Facebook component); students also interacted with their
classmates and instructor in physical classrooms. Therefore, the in-person interactions may serve
as a confounding factor in the analysis. Next, the audio and video recording experience were
relatively new to the students, and it may have caused anxiety and stress among them, which
may have subsequently affected their performances. Then, the study used a small sample size (22
for the treatment condition and 28 for the control condition), which makes the study statistically
underpowered. Both the conditions had access to a Facebook group, and the difference between
the two conditions was mandatory discussion activities for the treatment condition versus the
optional discussion activities for the control condition. The use of a small sample size and both
conditions having access to a Facebook group may have been a factor in not being able to detect
differences between conditions. Lastly, as students’ final speaking assessments were conducted
in an interview format and about their course experiences, we used these assessment interviews
as one of our qualitative data sources. As they were primarily formal assessments conducted by
the instructor, the students may not have been completely honest about their experiences.
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Future research should include a control group in which students only complete activities
in person without the influence of a Facebook group and the treatment group completes the same
activities within Facebook. This may provide a more nuanced understanding of the effect of a
Facebook intervention. Future lines of research can also investigate if the discussion activities
can be implemented to improve other language skills (e.g., reading, writing) or in other
disciplines. Future research should also incorporate a larger sample size to improve the statistical
power for analysis.
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Appendix A

Rubric for Presentations
Course: ENG 100 (Section: 3): Improving Oral Communication Skills

1. FLUENCY 3
Good fluency 3
Quite fluent with occasional hesitation and pause 2.5
Fragmentary 1.5
Limited fluency 2
Very poor 1
2. PRONUNCIATION 3
Excellent command over pronunciation and word stress and sentence intonation 3
Good command with occasional pauses 2.5
Poor, sometimes even incomprehensible 1.5
Quite faulty 2
Very poor 1
3. LISTENING COMPREHENSION 3
Can follow conversation easily 3
Good command, repetition is required often 2.5
Can barely follow conversation 1.5
Understands only familiar fragments 2
Very poor 1
4. BODY LANGUAGE 2
Positive, with relevant gestures and expressions 2
Quite ok with occasional irrelevant expressions 1.5
Negative/arrogant/nervous 0.75
Not up to the level 1
Very poor 0.5
5. ACCURACY 5
a) Vocabulary 2.5
Good use of appropriate words 2.5
Overall vocabulary range is satisfactory 2
Very poor choices of words 1
Frequent use of inappropriate words 1.5
Very poor 0.5
b) Grammar/Structure 2.5
Errors are ignorable 2.5
Fair command, Main weaknesses: 2
Meaning is incomprehensible due to errors 1.5
Inadequate command 1
Very poor 0.5
6. CONTENT 4
Rich and relevant 4
Fair command with occasional variation 3
Poor 1.5
Can’t communicate properly due to lack of knowledge 2
Very poor 1
7. STRENGTHS (at least two)
i. ii.
8. WEAKNESSES (at least two)
i. ii.

Total Marks (20): Instructor’s Signature:
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Appendix B

Final Assessment Questions for Both Control and Treatment Group

What is your overall experience with the ENG 100 course?

What is your experience with commenting on Facebook?

Were there any challenge or difficulties?

What is your experience of recording on mobile devices?

What was your experience on listening to your own recording and your peers’ recording?
Some people say it is a speaking course. Why should we write? What is your opinion on this?
Do you think it would be better to post audio comment rather than textual comment?

If given a choice, would you do an audio recording or video recording?

Our course is over today. What do you think we should do with our group? Should we shut down
this group?

10. What about including other people in the group?

CoNoo~wWNE
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Abstract

During the COVID-19 pandemic, from early 2020 onwards, the adoption of synchronous online
learning increased rapidly. It offers students a unique learning experience, utilizing communication
modes from both in-person and asynchronous online classes. This mixed-methods study examined
the impact of modes of communication (visual, bodily behaviors, spoken language, and written
language) found in synchronous online contexts on students’ learning experiences from the
perspective of social presence and teaching presence, as well as their satisfaction with synchronous
online learning experience. An online survey was distributed first to collect quantitative data. The
survey results indicated that four different modes influenced students’ communication to a
different extent, with written and spoken language being the most effective modes of online
communication. These modes were also significantly positively correlated with social presence,
teaching presence, and student satisfaction; however, only spoken language was a significant
predictor of student satisfaction. In the qualitative phase, semi-structured interviews were
conducted to examine students’ perceptions of how multimodality affects social presence, teaching
presence, and satisfaction with online learning. This led to five major themes and highlighted how
multiple modes of communication supports social presence, thereby helping teachers scaffold
students. In addition, the online learning context impacts type of instruction, and the reduced
distance between teachers and students improves teaching presence; however, the students felt a
lack of affective belonging in their online classes. This study also provided implications for course
instructors and designers to help them effectively adopt different modes in synchronous online
environments and promote social and teaching presence.

Keywords: Multimodality, synchronous online learning, social presence, teaching presence
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Online learning grew tremendously during the COVID-19 pandemic, especially
throughout 2020, as educational institutions were required to offer online courses (Hodges et al.,
2020). Educators increasingly turned to video conferencing technology to teach classes
(Henriksen et al., 2020). Thus, synchronous online teaching gained traction, becoming widely
adopted (Cheung, 2021). In the context of synchronous online learning, students have access to
various communication tools such as in-time communication via microphone, which are often
less used in asynchronous online environments. (Hoffman, 2018). The technology and tools in
synchronous online environments have provided students with more semiotic resources. In social
semiotics, meaning is created not only by language but also by gestures, actions, clothing, social
context, and symbols that have significance in a community (Hawkes & Hawkes, 1977,
Silverman, 1983). Multimodality refers to a set of semiotic resources that use various modes of
communication such as images, gestures, gazes, postures, and digital sources (Jewitt, 2011;
Toohey et al., 2015) or an integration of them all (Erfanian et al., 2019). For example, in
synchronous online contexts, students can communicate in real time by employing various
modalities offered by semiotic resources facilitated by technology, such as chat boxes and
microphones (Hoffman, 2018). Also, synchronous, video-based platforms provide instructors
and students with the most realistic in-person communication experiences (Lowenthal et al.,
2021; Romero-Hall & Vicentini, 2017). The synchronous video-based platforms allow students
to communicate orally in real time, exchange messages by typing, and receive timely responses
(McBrien et al., 2009). In addition, the webcam enables students to communicate via an array of
modes, including postural shifts, gestures, and head movements. Thus, the different modes of
communication enhance communication, creating an enriched learning experience for students
relative to the asynchronous online learning environments.

This study aimed to examine how multimodal communication impacts students’
experiences in synchronous online learning. According to Garrison (2009), the community of
inquiry (Col) framework focuses on the elements of the educational experience. The essential
components of this process are social, teaching, and cognitive presences. Since cognitive
presence addresses students’ development of critical and higher-order thinking (Garrison et al.,
2001), the current study only examined the ways in which multimodal communication impacts
students’ experience in terms of social and teaching presences. In addition, the previous literature
has suggested that augmenting communication and interaction between students and instructors
provides harmonious learning experience (Kuo et al., 2014). However, the different modes of
communication applied within synchronous online learning were not explored sufficiently
(Erfanian et al., 2019; Hoffman, 2018), and thus, their impact on students’ learning experiences
was not thoroughly investigated. Hence, this study aimed to establish how the four modes of
communication (i.e., visual elements, written language, spoken language, and bodily behavior)
affect students’ experiences in synchronous online learning courses.

Review of Literature

Multimodal Theory of Communication

Social semiotics is the study of the social dimensions of meaning and how the processes
of signification and interpretation shape individuals and societies (Leeuwen, 2005). That is,
social semiotics focus on how social meaning is created in all kinds of forms, such as visual and
verbal (Kress & Leeuwen, 2001). In the context of teaching and learning, learning is a process of
engagement with a variety of modes (Bezemer & Kress, 2016). The multimodal theory of
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communication investigates how people employ multimodal communication during interactions
(Hoffman, 2018). Forceville (2020) defined nine types of multimodal communication: (a)
visuals, (b) written language, (c) spoken language, (d) bodily behavior, (e) sound, (f) music, (g)
olfaction, (h) taste, and (i) touch. However, as Hoffman (2018) observed, multimodality is
identical in the contexts of synchronous online classes, asynchronous online teaching, and face-
to-face teaching, mainly about four aspects: visuals, written language, spoken language, and
bodily behavior. Specifically, in a synchronous online learning environment, visual elements
include eye contact, images, videos, or the course material design screens shared by the
instructors. Written language comprises chats, emoticons, and icons. Spoken language includes
speaking via microphone. Bodily behavior encompasses gestures, postures, facial expressions,
and movement (Bezemer & Kress, 2016; Hoffman, 2018), and these four modes were examined
in this study.

Some scholars in the field of language education adopted the multimodal theory of
communication to analyze students’ learning via video conferencing. For instance, according to
Meskill and Anthony (2010), real-time text chat could potentially enhance teaching as it
combines the spoken mode with written language, visuals, and real time communication. This
would enable language instructors to capitalize on the multimodal nature of the teaching medium
by offering feedback without interfering with the learning process. However, research into how
different modes of communication can impact learners’ online learning experiences has been
limited to other fields.

In the synchronous online learning environment, multiple modes of communication
provide learners with diverse opportunities for synchronous communication. According to
Garcia and Jacobs (1999), synchronous communication is dialogic communication that proceeds
simultaneously in a shared communicative space, whether physical or virtual. That is, video and
audio conferencing, and face-to-face communication, are included in this definition. However, in
the current study, only synchronous online communication was discussed. In synchronous online
learning, students and instructors can communicate in real-time using multiple modes of
communication, such as written text in a chat box and spoken language using the audio tools.

Social Presence and Teaching Presence

Community of Inquiry (Col) has been widely accepted as a framework to explore and
understand students’ online learning experiences. This framework comprises three elements:
social, teaching, and cognitive presence, and corresponding categories and indicators that define
each component of presence (Garrison & Arbaugh, 2007). According to Garrison and Arbaugh
(2007), cognitive presence is a cycle of practical inquiry involving learners moving deliberately
from understanding a problem to exploring, integrating, and applying it. Social presence,
according to Garrison (2009), refers to “the ability of participants to identify with the community
(e.g., course of study), communicate purposefully in a trusting environment, and develop inter-
personal relationships by ways of projecting their individual personalities” (p. 352). Whereas
teaching presence is defined as “the design, facilitation and direction of cognitive and social
processes for the purpose of realizing personally meaningful and educationally worthwhile
learning outcomes” (Garrison et al., 1999, p. 96).

Studies have often focused on one aspect of presence, or a combination of different types
of presences in the online learning environment (e.g., Arbaugh & Hwang, 2006; Liaw & Ware,
2018). However, the majority of research adopting the Col framework has focused on
investigating asynchronous online contexts using text-based communication (e.g., Poquet et al.,
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2018). For example, social presence has been examined across a number of studies as a way to
analyze the use of text-based online discussion forums (Zou et al., 2021). Additionally, Anderson
et al. (2001) and Garrison et al. (1999) analyzed teaching presence in asynchronous online
environments. They suggested that teaching presence can be created and sustained in text-based
communication despite the absence of non-verbal and paralinguistic cues. Nevertheless,
asynchronous text-based communication presents unique challenges to the development of
effective teacher presence (Garrison et al., 1999). Although researchers have examined
asynchronous online environments (Anderson et al., 2001; Garrison et al., 1999), as Lambert and
Fisher (2013) noted, limited studies have focused on investigating synchronous online teaching.
Thus, research is needed to look beyond the asynchronous environments and explore how
different modes of multimodal communication available in the synchronous online environment
impact students’ learning.

Research has shown that mode of communication can significantly influence the
dynamics of how people communicate (Liaw & Ware, 2018). Students in a community of
inquiry, whether synchronous or asynchronous, may tend to project themselves socially and
emotionally through communication (Garrison et al., 2001), developing varying degrees of social
presence. In addition, the multimodalities considered relate to students’ perceived teaching
presence, since a lack of communication causes students to perceive of instructors as absent and
incapable of coordinating sessions, which results in dissatisfaction with learning (Afolabi, 2016).

Cognitive presence is focused on students’ development of critical and higher-order
thinking (Garrison et al., 2001). Meanwhile learners” communication is fundamental to
developing cognitive presence, as other factors also contribute to their critical thinking skills. For
example, group composition significantly enhances cognitive presence (Garrison & Arbaugh,
2007), with students’ personalities also being an important variable (Lee & Lee, 2006).
Additionally, teaching activities and educational context significantly affect the development of
cognitive presence (Garrison & Cleveland-Innes, 2005). Therefore, considering the focus of this
study is on multimodal communication, we limited the scope of the investigation to social and
teaching presences only.

Online learning contexts could enable students to establish a social presence (Swan et al.,
2008). Social presence fosters a sense of belonging that supports an environment in which
students can openly communicate with their peers to negotiate a variety of perspectives and
confirm mutual understandings. According to Garrison et al. (1999), three sub-dimensions
constitute social presence: affective expression, open communication, and group cohesion. Open
communication requires students to share their emotions, feelings, beliefs, and values with their
peers; group cohesion arises when students develop a commitment to the group that they are in.
Affective expression refers to using group work to complete tasks in an online course (Garrison
& Arbaugh, 2007). Current literature has shown that video conferencing tools provide
opportunities for students to interact with their peers and instructors, and thus enhance their
experiences of social presence (Hoffman, 2018).

Garrison et al. (2001) concluded that although both social and content-related interactions
among learners are vital in online learning environments, these elements alone are insufficient to
ensure effective online learning; teaching presence is also needed to direct focus in a specific
direction. Teaching presence contains three responsibilities: design and organization, facilitation,
and direct instruction (Anderson et al., 2001). According to Garrison and Arbaugh (2007), design
and organization concern the curriculum and methods determined by the teacher, facilitating
refers to instructors supporting conversations that help learners share their understanding, and
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direct teaching focuses on mutual discussion. Several studies have suggested that teaching
presence is associated with a wide variety of desirable and valuable student outcomes in online
learning environments (Turk et al., 2021). For example, Watson et al. (2016) examined
instructors’ use of teaching presence and discovered that it determined the quality of student
learning experiences. A meta-analysis by Martin et al. (2022) found that teaching presence was
strongly correlated with learners’ satisfaction in online and blended learning environments.

Student Satisfaction with Online Courses

Student satisfaction can be defined as perceptions of a learning experience and perceived
value of the education received (Astin, 1993). In traditional face-to-face learning environments,
several factors have been identified as determining student satisfaction with learning, including
communication with instructors and students’ social experiences with peers (Bolliger &
Martindale, 2004). However, the online learning environment has made it more challenging for
students to establish relationships with their instructors and fellow students (add citations).
Bolliger and Martindale (2004) identified the following factors as contributing to student
satisfaction learning online: instructor issues, communication, technology, course management,
and interactivity. Other research has shown that student satisfaction with online learning has a
strong positive correlation with instructors’ performance, particularly availability and response
time (DeBourgh, 1999). If there is a lack of communication and interaction with instructors and
fellow students, distance learners may experience feelings of isolation and high levels of
frustration and anxiety, resulting in dissatisfaction with the learning experience (Mood, 1995). A
recent study by Landrum et al. (2021) also supported that student satisfaction with online courses
relates to how they interact with faculty and peers. However, having limited or no interaction
with peers and instructors resulted in negative perceptions of online learning and lower
satisfaction levels with the course (Stewart et al., 2022).

Some researchers have pointed out that augmenting interaction can improve students’
perceived satisfaction with learning and that interaction is a key variable influencing student
satisfaction in online learning environments (Bray et al., 2008). Additionally, the social
interaction and collaboration in both synchronous and asynchronous online learning
environments often create a positive learning experience and promote satisfaction (Bolliger &
Martindale, 2004). Moreover, Kuo et al. (2014) determined that interactions among learners and
among instructors and learners are the most important contributors to student satisfaction in
synchronous online courses. With the popularity of synchronous online teaching in higher
education and existing literature indicating that synchronous online learning promotes
interaction, it is worthwhile to investigate how multimodal communication in this online
teaching format impacts learners’ satisfaction.

In summary, although some research has investigated multimodality, social presence, and
teaching presence in video conferencing in language classes (e.g., Satar, 2015, 2020), few studies
have examined the impact of the multiple modes of communication available in the synchronous
online context and how they variously affect social presence and teaching presence in other
subjects or the broader context of online classes. Therefore, the current study adopted Col and
the multimodal theory of communication as theoretical frameworks, to establish whether four
communication modes (visuals, written language, spoken language, and bodily behavior) impact
teaching and social presence via communication in synchronous online contexts.
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The overarching research question of this study is “How do different modes of
communication (i.e., visuals, written language, spoken language, and bodily behavior) impact
learners’ communication in synchronous online courses and how do they influence learners’
social presence, teaching presence, and satisfaction?”” The three following aspects will be
considered when answering this question:

(1) How is students’ communication in the synchronous online environment impacted by
different modalities?

(2) What is the relationship between multimodality, social presence, teaching presence, and
students’ satisfaction in synchronous online classes?

(3) What are students’ perceptions of the impacts of different modes (i.e., visuals, written
language, spoken language, and bodily behavior) on their perceived social and teaching
presences in a synchronous online class?

Methods

A sequential mixed-methods explanatory research approach (Tashakkori & Teddlie,
2003) to both data collection and analysis was implemented to answer the research questions.
Quantitative data were first collected and analyzed, followed by qualitative data, since qualitative
data helped explain and elaborate on the quantitative results obtained in the first phase.

Data Collection

First, a survey (see Appendix A) was distributed at the end of the fall semester of 2021 to
undergraduate students in the School of Liberal Arts in two universities in southwest China.
Those students took synchronous online courses during the COVID-19 pandemic in 2020.
DingTalk (https://www.dingtalk.com/en) was the online communication platform used by those
two universities. Various features available in this platform allowed synchronous
communication, including instant chat messages, emoticons and files, and video and audio
conferencing.

The online survey consisted of four parts which measured students’ social presence,
teaching presence, their perceived effectiveness of each of the available modes of
communication (i.e., visual, bodily behaviors, spoken language, and written language) in the
synchronous online learning environment, and their satisfaction with synchronous online
learning. The Col survey instrument (Arbaugh et al., 2008) was used to measure students’ social
and teaching presence, and four items were modified to make the survey more appropriate for
synchronous online teaching. The adapted version of the questionnaire was piloted among five
students and it was decided that no further revisions were needed. Participants were asked to rate
items of social and teaching presences and the impacts of modes of communication on a five-
point Likert scale, ranging from one (strongly disagree) to five (strongly agree). The Cronbach «
for the reliability of the three constructs for this sample in the survey is 0.90 (multimodal), 0.94
(teaching presence), and 0.93 (social presence), respectively. Students were also asked to rate
their satisfaction with synchronous online teaching on a ten-point scale and answer two short
open-ended questions about the aspects they were most and least satisfied with regarding
synchronous online teaching.

Two hundred forty-three students completed the survey, and the response rate was 67.5%
(N = 360). Of the 243 respondents, seven students agreed to participate in a follow-up interview
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conducted in the spring semester of 2022. Descriptive demographics of the students who
completed the survey are demonstrated in Table 1.

Table 1
Participant Information
Category n %
Demaographics
Male 76 31.28%
Gender Female 167 68.72%
Freshman 86 35.39%
Sophomore 63 25.93%
Grade Junior 45 18.52%
Senior 49 20.16%
Synchronous online class 31 12.76%
Online course Asynchronous online class 34 13.99%
experience 2 Hybrid 91 37.45%
No 87 35.80%

@ When students selected “synchronous online class™ or “asynchronous online class,” they
indicated they had taken only that particular type of online class before. Those who chose hybrid
had experience taking both synchronous and asynchronous or blended online courses.

Second, to further explore and interpret the results from the survey (Creswell & Clark,
2017) and understand students’ perceptions of synchronous online learning, semi-structured
interviews were conducted with students who agreed to participate in a follow-up interview. The
selection of interview participants for the qualitative phase and the development of the interview
protocol was based on the results of the quantitative phase. After analyzing the quantitative data,
we found that both social presence and teaching presence were associated with students’ level of
satisfaction; thus, we decided to purposefully select interviewees according to their satisfaction
with synchronous online learning. Four students were purposefully invited to participate in the
interviews. Two of them were chosen from those with high satisfaction with the synchronous
online course, and the other two had low satisfaction levels. Appendix B presents a semi-
structured interview protocol, that was revised based on the survey results. From a
phenomenological perspective (Husserl, 1962), the qualitative phase aimed to understand how
students experienced the synchronous multimodal learning environment. Students were asked
about how different modes had impacted their online communication and their experiences of
synchronous online learning to understand why certain predictive variables differently
contributed to students’ stratification of synchronous online teaching. The interviews were
conducted during the Spring semester of 2022. Each interview ranged from 15 to 20 minutes.
Using the interview protocol as a guide, but depending on each interviewee’s experiences,
researchers adjusted follow-up questions to elaborate on interviewees’ views and experiences.
Before conducting interviews, the interview protocol was pilot tested on one student and made
modifications. Using the interview protocol, one researcher conducted all interviews to ensure
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that they were conducted consistently. The interviews were conducted via video conferencing
and audio-recorded.

Data Analysis
Quantitative Data Analysis

R was used to analyze the quantitative survey outcomes, including demographics and
participants’ responses. For the first research question, descriptive statistics and analysis of
variance (ANOVA) were conducted to determine whether a difference existed between different
modes that impact student communication in the synchronous online environment; Tukey HSD
was applied for post hoc pairwise-comparison. Regarding the second research question,
Spearman’s rank correlation was used to examine the relationships among multimodality, social
presence, teaching presence, and satisfaction. Also, this study used multiple regression to find
the predictors of students’ satisfaction with synchronous online teaching and examined if social
presence, teaching presence, and multimodality can predict students’ satisfaction. Assumptions
of multiple linear regression were tested using the data before performing the analysis, and all
assumptions were met.

Qualitative Data Analysis

Two researchers coded the responses and reported the themes from the two open-ended
questions to demonstrate students most favorite and least favorite parts of synchronous online
learning. To analyze the interviews, researchers transcribed verbatim the recordings and
followed Corbin and Strauss’s (1990) guidelines in interview data analysis. First, two researchers
coded two interviews independently to generate a list of initial codes and definitions. Then, the
two researchers compared and discussed the list of codes to ensure both of them agreed with the
code definitions and made necessary changes to the coding. Using the agreed codes and
definitions, the researchers proceeded to code the rest of the interviews. Each interview was
coded by two, and the constant comparative method (Glaser & Strauss, 2017) was adopted
during the coding process. Codes were further analyzed to categorize them into themes by two
researchers (Merriam & Tisdell, 2015). The researchers compared codes and themes to
determine similarities and differences, revisited the raw data, and made necessary adjustments by
modifying, realigning, and refining the codes and themes until 100% agreement on the codes and
themes was achieved to enhance trustworthiness (Miles et al., 2013). Additionally,
trustworthiness was also secured by member checking (Creswell & Poth, 2016); the summary of
the findings was sent to the interviewees for checking.

Results

Impacts of Different Modalities

Descriptive statistics demonstrated that the communication modes represented in the
survey questions impact student communication in the synchronous online environment
differently. Table 2 summarizes the effectiveness of the different modes on communication. The
students benefited most from the written language provided by tools such as chat boxes, while
visuals influenced their communication the least.
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Table 2
Multimodality on Communication
Mean SD
Visuals 3.16 0.83
Written language 3.55 0.71
Spoken language 3.42 0.8
Bodily behaviors 3.34 0.84

A one-way between subjects ANOVA was conducted to compare the effects of four
modes on communication, which presented a significant difference between groups (F (3, 968) =
10.11, p <.001). Comparisons of means using the Tukey HSD test are summarized in Table 3,
indicating that there were significant differences between written language and visuals (t =
5.365, p <.001), spoken language and visuals (t = 3.633, p < .01), and bodily behaviors and
written language (t = -2.838, p <.05).

Table 3
Differences in Means for the Four Modalities
Contrast Mean Difference  SE 95% CI

Visuals versus Written Language 0.389*** 0.072 0.202, 0.576
Visuals versus Spoken Language 0.263** 0.072 0.077, 0.450
Visuals versus Bodily Behaviors 0.183 0.072 -0.003, 0.370
Written Language versus Spoken Language ~ -0.126 0.072 -0.312, 0.061
Written Language versus Bodily Behaviors ~ -0.206* 0.072 -0.0392, -0.019
Spoken Language versus Bodily Behaviors ~ -0.08 0.072 -0.267,0.106

*** p<0.001, ** p<0.01, *p<.05

Relationships Between Multimodality, Social Presence, Teaching Presence, and Satisfaction

Spearman’s rank correlation was used to examine the relationships among multimodality,
social presence, teaching presence, and satisfaction. The findings revealed that all correlations
were positive and statically significant (see Table 4). Specifically, two modes (i.e., visual and
bodily behaviors) were moderately correlated with the social presence, teaching presence, and
students’ satisfaction with synchronous online teaching, while the other two modes (i.e., written
language and spoken language) were strongly correlated with the social and teaching presence,
but moderately correlated with online teaching satisfaction. Meanwhile, both social presence (r =
0.589, p <.01) and teaching presence (r = 0.566, p < .01) were strongly correlated with online
teaching satisfaction.
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Table 4
Correlations for Multimodality, Social Presence, Teaching Presence, and Satisfaction
Variable 1 2 3 4 5 6 7
1. Written Language
2. Visual 0.514**

3. Bodily Behaviors 0.554**  0.805**
4. Spoken Language 0.582**  0.559**  0.574**

5. Social Presence 0.511**  0.360** 0.393** (0.529**

6. Teaching Presence 0.559**  0.444**  0.474** 0.589**  (0.699**

7. Satisfaction 0.422** 0.384** 0.379** 0.346** 0.589** (0.566**
** p<0.01

Previous studies (e.g., Garrison & Arbaugh, 2007) discovered that teaching presence
could determine student satisfaction with online learning. This study used multiple regression to
find the predictors of student satisfaction with synchronous online teaching. The results of
multiple regression analysis showed that R? = 0.4908, suggesting that the predictive variables can
explain 49.08% of the variance in the dependent variable (satisfaction) (F = 37.92, p <.001). As
revealed in Table 5, both teaching and social presence predicted student satisfaction with
synchronous online teaching. However, regarding different modes, only spoken language was a
statistically significant predictor.

Table 5
Regression Analysis for Teaching Presence, Social Presence and Multimodality and Satisfaction
with Synchronous Online Teaching

_ 95% CI
Effect Estimate ES p
LL uL

Intercept -0.748 0.511 -1.754 0.259 0.145
Teaching Presence 0.918 0.207 0.511 1.325 0.000%**
Social Presence 0.964 0.171 0.627 1.301 0.000***
Written Language 0.201 0.152 -0.099 0.501 0.189
Visual 0.147 0.169 -0.185 0.480 0.383
Bodily Behaviors 0.152 0.169 -0.181 0.485 0.368
Spoken Language 0.336 0.143 0.054 0.618 0.019*

***n< 001, *p<.05

Students’ Perception and Experiences

Regarding the open-ended questions, students were asked what aspects of the
synchronous online class they liked. As shown in Table 6, the most frequent code was
convenient, accounting for 35.02%, and 13.23% of codes (n = 34) represent social presence.
Students responded that they were more likely to communicate in the online environment and
felt less nervous. For instance, one student wrote, “I can freely express my own opinions in
online class.” Another responded, “It is less nervous to answer my instructor’s questions in
online class, and more students have the opportunity to answer the question.” Besides, 10.89% of
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codes (n = 28) related to the multiple modes of communication available in their online classes
facilitated communication with peers and teachers. For example, one student wrote, “I could type
in my thoughts and opinions while having the class and simultaneously displays the comments
on everyone’s video screen.” Another student reported, “I was more confident to express my
thoughts in the online class because I can see others through the webcam.” Moreover, 9.73% (n
= 25) of the codes represent teaching presence.

Table 6
Students’ Satisfaction and Unsatisfaction of Online Learning
Codes Frequency
n %
Satisfaction
Convenient 90 35.02%
Social Presence 34 13.23%
Affective Expression 5 14.71%
Open Communication 25 73.53%
Group Cohesion 4 11.76%
Multiple Modes 28 10.89%
Flexibility 27 10.51%
Teaching Presence 25 9.73%
General 9 36.00%
Direct instruction 11 44.00%
Design and organization 4 16.00%
Facilitation 1 4.00%
Others 22 8.56%
No 22 8.56%
Self-efficacy 9 3.50%
Unsatisfaction
Lack of Self-efficacy 52 20.31%
Technical issues 47 18.36%
Teaching presence 40 15.63%
Social presence 38 14.84%
No 31 12.11%
Others 18 7.03%
Modes 23 8.98%
Not motivated 4 1.56%
Not convenient 3 1.17%

Note: n represents the number of codes; % represents the proportion of codes

In terms of unsatisfied aspects of synchronous online learning, the most frequent code
was lack of self-efficacy (n = 52, 20.31%). Students also reported that technical issues (n = 47,
18.36%) are one of the most bothersome aspects of synchronous online classes. Among the
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unsatisfaction reasons, modes accounted for 8.98% of the codes, and some students reported that
physical face-to-face communication was still missing in the synchronous online learning
environment.

Four students (three female and one male) were invited for a semi-structured interview
(see Table 7). Two of them had low satisfaction levels with the synchronous online courses they
took while the other two had a high level of satisfaction.

Table 7
Demographics for Interview Participants
school Tgchnologlcal Onlln_e course Satisfaction
Gender skills and experiences before
Year . . level
experiences the pandemic
Student A Junior Female Good No Low
Student B Junior Male Good Yes High
Student C ~ Sophomore Female Good No High
Student D Junior Female Moderate No Low

Five major themes emerged from the qualitative analysis of the interviews regarding
student perceptions of the impacts of multimodality on their experiences with synchronous
online classes: (a). Multimodality supports social presence and communication with peers, (b).
Closer visual distance between the instructor and students improves teaching presence, (c).
Multimodality provides teachers with more ways to facilitate students and demonstrate learning
materials, (d). Online mode impacts instructors’ instructions, (e). Lack of affective belonging in
the online classes.

Theme 1: Multimodality Supports Social Presence and Communication

The major theme from the interview data was that multi modes of communication
supports social presence and communication. A majority of participants reflected that they could
use the multiple modes of communication online to show support and acknowledge the presence
of peers, as shown in the following quotes. For example, student A stated, “The chat is a good
way for us to communicate online. Although I cannot meet my classmates in person, | feel | am
studying with them.” Student C also commented:

If other classmates were talking, | would nod my head, like that, to show my support if |
agreed with them. I don't think this could happen in the classroom...But maybe I think
that when I'm online, because other classmates can see my face, they can see my support.
So I would love to have that feedback.

Worth mentioning is that, among the four participants, Student B was the one who had
previous experience taking an online course. He described:

| used to take a (self-paced) asynchronous online course before; in that course, | watched
videos by myself and did some assignments. | like that format as well, but sometimes |
wanted to collaborate with others and discuss problems with other
students...Unfortunately, in asynchronous, | am unable to do that, but in the
(synchronous) online class, | can send chat messages to my friends.
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Based on the response of student B, a reason the student in synchronous online classes
had a higher satisfaction level might be due to the sense of social presence and being connected
after taking asynchronous self-paced online classes.

The participants also expressed that the multiple modes online provided them with more
ways to interact and communicate with peers in online classes, as indicated in the following
quotes. For example, student D stated, “When my classmate is talking, other students can also
express their opinions in the chat, contributing to the discussions.” According to student C,

The multiple modes in the synchronous online course are good since | have various
choices. I did not use all the modes to communicate, but at least | have some options.

Theme 2: Closer Visual Distance Between the Instructor and Students Improves Teaching
Presence

Students noted that their perceived physical distance with the course instructors was
much closer in the online environment than in the classroom. In particular, the physical distance
between students and the course instructor was too great for those attending lecture courses in
the big lecture hall. Students could not see the instructor’s facial expressions and maintain eye
contact. Hence, some students believed that the online format provided a closer visual distance.
As a result, it might help them perceive the instructor’s teaching presence is promoted through
online direct instructions. According to student A,

But regarding learning knowledge, I think online classes are okay because | feel that my
teacher is closer to me. It's more like talking to myself one-on-one. In the face-to-face
classroom, I used to feel that my teachers were far away from me, and I couldn’t have
eye contact and see their facial expressions.

Theme 3: Multimodality Provides Teachers with More Ways to Facilitate Students and
Demonstrate Learning Materials

In comparison to in-person classes, students also noted that the online classes offered
instructors different ways to demonstrate course content and teaching materials. Some students
stated that the online format compelled instructors to use more technology; to some degree,
integrating technology makes teaching more fun and effective. Student B noted, ““I think taking
classes online gives teachers the opportunity to use different technological tools to present the
course content, which actually makes the content more vivid.”

Additionally, multimodality enhanced student engagement in the online class since the
instructor could apply multiple modes for students to participate, such as emoticons and chat. On
the other hand, students can ask questions in multiple modes and receive instructors’ in-time
feedback. Student C reflected:

One good thing is that in the online class, we can use chat to come up with some ideas or
some quick answers to questions....I think it was very engaging....l think online classes

provide multiple channels for everyone to communicate and exchange. In the classroom,
this form is relatively simple; that is, the teacher talk and the students answer.
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Similarly, student D also mentioned, “If | have questions, | would love to unmute myself to ask.
| felt it is more convenient to ask questions in the online class, and I can get my teacher’s
feedback timely.”

Theme 4: Online Mode Impacts Teachers’ Instructions

The participants also noted that, unlike face-to-face in-person classes, instructors in
online courses need to deal with different teaching modes, such as sharing a screen to show
PowerPoint slides and tracking if there are any questions in the chat. Those multiple-tasks online
impacted the instructor’s teaching. As one student stated, “Sometimes, I can feel that my
teachers are busy or frustrated in teaching, which may impact their teaching, they cannot focus.
They need to answer the chat, control PPT, move around screens, and so on.” To some degree,
the students believed that the multiple tasks in online classes decreased teachers’ quality of
instruction. They also pointed out that if a teaching assistant provided support for the instructor,
it would be helpful. However, not all their classes have a teaching assistant; most of the time, the
instructor must control everything. The students mentioned that the technical issues faced by
online teaching instructors also influenced their instructions. For example, one student pointed
out, “Teachers’ instruction is a little different. We need to log in to the meeting room, and
sometimes my teacher has some technical issues, which waste a lot of time.”

Theme 5: Lack of Affective Belonging in Online Classes

Students also noted that even though they met synchronously face-to-face in the online
class, they still felt isolated. In particular, they believed that seeing each other played an essential
role in social connections. If other students turned off the camera, they could not have good
communication experiences and feel isolated and lonely in class. For instance, one student
emphasized that “Seeing my classmates’ faces can also enhance our bond.” Thus, online learning
experiences lacked affective belongings. This was also a critical factor that made them miss the
in-person learning experience. However, the affective belonging was better, and they could feel
they were studying together with peers instead of studying alone. For example, student D stated,
“some of my classmates did not turn on their camera when having online classes, so sometimes |
feel I am having a class alone online and can only hear and see my teacher.” Student C also
mentioned:

| would prefer to turn my camera on, and my classmates can turn the camera on too. | can
feel that we are sitting in the same room. But in reality, not everyone in the class turns the
camera on. | felt a little bad when | need to talk to black screens, instead of seeing
everyone’s face.

Discussion

The Impacts of Different Modes of Communication

The quantitative findings of this study revealed that the modes of communication
impacted students’ interactions in synchronous online classes differently. More specifically,
written and spoken languages were privileged in synchronous online communication, which
aligns with Hoffman’s (2018) findings that those two modes dominate synchronous online
communication. In the interview, students indicated that multimodality supported
communication with peers and instructors because in synchronous online classes they can use
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multiple modes to communicate. As indicated in previous literature, a wider range of
communication modalities copes better with different students’ interaction preferences
(Angelone et al., 2020; Wang & Huang, 2018). According to a participant, “when my classmate
is talking, other students can also express their opinions in the chat, contributing to the
discussions.” Besides, visual and bodily behaviors could play important roles in supporting
student online communication since these behaviors reduces psychological distance and
positively influences student participation (Bozkaya, 2008), which is also reflected in the
interviews. For example, students emphasized that they could nod their heads and use facial
expressions to support their peers and express their opinions. Additionally, the multiple channels
supported by technology in the synchronous online environment made it possible for students to
have real-time communication in different ways due to reduced physical distance (McBrien et
al., 2009). Overall, the diverse choice of communication channels for written and spoken
languages provided by the instructors could benefit distance students and enhance their online
learning communication.

Furthermore, this study indicated that multimodality played a role in creating a sense of
belonging in the online learning environment. Given participants’ comments on their feelings of
togetherness and involvement, seeing each other made them feel they were studying together.
These results can be explained by the fact that people feel social connectedness to others if they
believe they are doing the same things simultaneously (Marsh et al., 2009), which enhances
affiliation (Lumsden et al., 2014). In this study, students expressed that they acknowledged
agreement, showed their support in the online learning environment by using different modes,
and felt involved in the interaction when their peers responded as well. Therefore, instructors
need to cultivate an atmosphere that allow learners to feel that their online peers are participating
in the classes and are involved in the communication (Satar, 2015).

The Relationships Between Multimodality, Social Presence, Teaching Presence, and
Satisfaction

The results showed significant positive correlations between students’ perceived
effectiveness of all four modes of communication, social presence, teaching presence, and
satisfaction. Moreover, the regression outcomes showed that social presence, teaching presence,
and spoken language were significant indicators of satisfaction.

The significant positive correlation comports with the study conducted by Garrison
(2009), indicating that the more effectiveness students perceive of each modality, the more they
will be willing to communicate purposefully and develop inter-personal relationships. The
context of this study was synchronous online courses, which differ from asynchronous online
courses in that students can see and communicate in real-time (Hoffman, 2018; Peterson et al.,
2018). Students in the interviews reported that seeing their peers during the class helped them
improve social presence: “I would like to see everyone’s face and other body behavior. So if |
can see those, they will help me feel more confident when answering questions.” Another student
mentioned the benefits of visible bodily gestures via real-time online tools: “If other classmates
were talking, | would nod my head, like that, to show my support if I agreed with him/her.... I
would love to have that feedback.” These results resonate with Satar (2020) who claimed that
video conferencing tools, such as Zoom, provide opportunities for real-time peer interaction, and
thus enrich learning experiences. In addition, students in synchronous online contexts can also
chat in real-time (written language): “sometimes I wanted to collaborate with others and discuss
problems with other students, like how we did in classrooms. Unfortunately, in asynchronous, |
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am unable to do that, but in the online class, I can send chat messages to my friends.” This
outcome echoes the previous finding that written language is crucial in supporting students’
synchronous online communication (Hoffman, 2018). The more students perceived
multimodalities such as gestures or real-time chat as effective, the more they would be involved
in interpersonal interaction (Cunningham, 2014).

Furthermore, students’ perceived effectiveness of multimodalities is significantly
correlated with teaching presence. Students mentioned in the interviews that implementing
multimodality enhanced teacher presence during synchronous online courses since it decreases
the “distance” of online learning environments which improves students’ perceptions of teaching
presence (McBrien et al., 2009). For instance, students indicated that the proper application of
visuals allowed teachers to present the learning materials better: ““I think taking classes online
allows teachers to use different technological tools to present the course content, which actually
makes the content more vivid.” This outcome is similar to the findings from Tichavsky et al.
(2015), that when instructors deliver a clear presentation of learning contents, students were
more likely to perceive their teaching presence. Moreover, students also indicated the importance
of immediacy when communicating with instructors: “One good thing is that in the online class,
we can use chat to come up with some ideas, or some quick answers to questions.” In fact,
communication immediacy is significantly, positively associated with teaching presence (Baker,
2010). Thus, supported by the effectiveness of multimodalities, immediate feedback enhance
students' perceived teaching presence, which indicates instructors should employ multimodalities
to improve communication immediacy.

In addition, increased modality choices during learning practices could be the reason for
positive correlation between students’ perceived effectiveness of multimodalities and social and
teaching presences. As a student mentioned: “The multiple modes in the synchronous online
course are good since | have various choices. I did not use all the modes to communicate, but at
least I have some choices if [ want to say something.” The multimodal environment of the
synchronous online courses provided students with enriched learning environments (Hoffman,
2018; Peterson et al., 2018): “I think online classes provide multiple channels for everyone to
communicate and exchange. In the classroom, this form is relatively simple; that is, the teacher
talks, and the students answer.” The synchronous online environment with various modality
choices influenced students’ behavior and perception of social and teaching presence. As
indicated by Wang and Huang (2018), the flexibility of choosing the most comfortable
modalities could foster learners’ interaction with peers and instructors, which explains the
positive correlation between their perceived effectiveness and social and teaching presence. An
implication for instructors is that various modalities should be given to learners based on their
preferences to maximize learning efficiency.

The regression analysis showed that social presence, teaching presence, and spoken
language predicted satisfaction. For social presence, as indicated by Bolliger and Martindale
(2004), students should be given functional, usable tools for interaction and should be provided
with plenty of opportunities to participate in discussions to feel involved and promote
satisfaction. This outcome resonates with the correlational results that different modalities are
positively correlated with social presence and satisfaction. Teaching presence is also a significant
predictor of satisfaction, which resonates with previous studies (Bray et al., 2008; Kuo et al.,
2014), that teaching presence determines the intensity and frequency of feedback and support
students receive, which impacts their satisfaction.
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Although all four modalities were correlated with satisfaction, only the spoken language
was a significant predictor of satisfaction. These findings supplemented previous literature about
the associations between modalities and learner satisfaction (Abuhassna et al., 2020; Landrum et
al., 2021; Malkawi et al., 2020). Student interviews shed some light on the role of spoken
language relating to their satisfaction, for example: “I unmute myself sometimes to answer
questions, and if I had questions, I would love to unmute myself to ask. I felt it is more
convenient to ask questions in the online class, and I can get my teacher’s feedback timely.” This
finding indicates synchronous online learning supported by real-time video conferencing tools
provides students opportunities to interact with peers and instructors in a way that is comfortable
for them (Angelone et al., 2020). In other words, students were given choices about the best way
for them to communicate, which in return could yield greater social presence (Wang & Huang,
2018). As a student mentioned: “If I am in class, | may not dare to go directly (ask teacher
questions), but in front of the computer, I will feel less embarrassed and nervous. I don’t need to
wait till class ends to ask questions.” This finding suggests that to cultivate a more positive
learning experience and higher satisfaction, students should be given greater flexibility in verbal
communication approaches throughout the learning process.

Conclusion

Synchronous online classes differ from both in-person and asynchronous online classes in
terms of communication modes, which provide students with multiple modes to communicate
(Hoffman, 2018) and offer students a different learning experience. Thus, it is worth
investigating how the various modalities affect students” communication in the synchronous
online teaching environment and how that relates to their online learning experience. This study
applied a mixed-methods approach to research and presents a holistic overview of how four
different modes (i.e., visuals, written language, spoken language, and bodily behaviors) have
impacted students’ online communication in the synchronous learning context, as well as the
relationship with social and teaching presence, and their satisfaction with synchronous online
learning. The findings of this study could provide implications for instructors to adopt a variety
of modes to promote students’ communication with peers and instructors, which enhances
teaching presence and give students greater satisfaction with online learning. In addition, the
outcomes supported the importance of social presence and teaching presence in synchronous
online learning and contributed to the growing body of literature that examines online learning
with the community of inquiry framework.

Limitations

Self-report survey data was used in this study to measure the impacts of multimodality on
students’ online learning experiences. However, there are limitations to using self-reported data
(Rosenman et al., 2011). Although self-reported data offer some insights into the phenomenon,
they may not provide the full picture of how multimodal impacts students’ online interactions.
Thus, the analysis of class video recordings may be employed in future studies to examine the
interactions in class. Also, in our future study, we will use multiple items to assess students’
satisfaction with synchronous online learning instead of a single-item scale to ensure reliability.
Additionally, because we did not recruit participants from a particular course for our study, we
could not examine how instructors’ teaching pedagogies impacted students’ learning. In future
studies, instructors’ pedagogical choices could be explored as a variable in relation to students’
learning of multimodal communication. Another limitation of this study is that only four modes

Online Learning Journal — Volume 26 Issue 4 — December 2022 134



Multimodal Communication on Learners’ Experience in a Synchronous Online Environment

were analyzed. In future studies, a comprehensive analysis of the different modes could be
conducted to fully understand how multimodal impacts students’ learning in an online
environment.
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Appendix A
Survey
Questionl.:
Gender Identification:

Question 2: Please rate your knowledge about technologies before Spring Break 2020, when classes were
conducted in a face-to-face setting.
a. Very poor

b. Poor
c. Acceptable
d. Good
e. Verygood

Question 3: Before Spring Break 2020, did you take any online courses? [Select All That Apply]
a. Yes, synchronous online courses
b. Yes, asynchronous online courses
c. Yes, blended online course
d. No

Please answer the following questions based on your online learning experience.
1= strongly disagree, 2=somewhat disagree, 3=neutral, 4=somewhat agree, 5=strongly agree

Multimodal Communication
Question 4:
In my synchronous online classes:
1. The online chat, emoticons, and icons increase the communication between me and my
classmates
2. Visuals, including eye contact, and the course materials (such as images, and videos) screen
shared by the instructor increase the communication between me and my classmates.
3. Bodily behaviors, for example, body orientation, smiles, head nods, gestures, etc., can help the
communication between me and my classmates.
Talking through microphones can help communication between me and my classmates.
The online chat, emoticons, and icons increase the communication between me and instructor.
Visuals, including eye contact, and the course materials (such as images and videos) screen
shared by the instructor increase the communication between me and instructor.
7. Bodily behaviors, for example, body orientation, smiles, head nods, gestures, etc., can help the
communication between me and instructor.
8. Talking through microphones can help the communication between me and instructor.

ISZ A o

Teaching presence

Design and organization

Question 5:

In my synchronous online classes:

1. The instructor clearly communicated the course topics.

2. The instructor clearly communicated the learning objectives of the course.

3. The instructor clearly provided instructions on how to participate in the course activities.
4. The instructors clearly provided instructions on how to prepare for the course exams/tests.
5. The instructor clearly stated the due time for tasks.
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Facilitation

Question 6:

In my synchronous online classes:

1. The instructor illustrates the learning topics that helped my understanding.

2. The instructor kept students engaged in productive interaction.

3. The instructor kept students on tasks in a way that helped me to learn.

4. The instructor encouraged students to explore new ideas in the course.

5. The instructor reinforced the development of a sense of community among students.

Direct Instruction

Question 7:

In my synchronous online classes:

1. The instructor helped students focus discussions on relevant issues in a way that helped me to learn.
2. The instructor provided feedback that helped me understand my strengths and weaknesses relative to
the course goal and learning objectives.

3. The instructor provided feedback in a timely fashion.

Social Presence

Affective Expression

Question 8:

In my synchronous online classes:

1. Getting to know other classmates gave me a sense of belonging to the course.
2. | was able to form distinct impressions of some classmates.

3. Online or Web-based communication is an excellent medium for interaction.

Open Communication

Question 9:

In my synchronous online classes:

1. | felt comfortable communicating through the online platform.
2. | felt comfortable participating in the course discussions.

3. | felt comfortable communicating with my classmates.

Group Cohesion

Question 10:

In my synchronous online classes:

1. I felt comfortable disagreeing with my classmates while still maintaining a sense of trust.
2. | felt that my point of view was acknowledged by my classmates.

3. Course activities helped me develop a sense of collaboration.

Question 11:
Please rate your experiences of the synchronous online courses (from 1-Extremely dissatisfaction
-10 extremely satisfaction)

Question 12:
What was the most satisfying part of synchronous online learning?

Question 13:
What was the least satisfying part of synchronous online learning?
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Appendix B

Interview Protocol

1. Can you tell me about yourself?

2.

(e.g., educational background, technological skills)

Describe your experience with online learning during the pandemic.

a. How did it go for you? [prompts: difficult, easy; why?]

b. What were the major differences between learning online and in the classroom?

[prompts: teachers’ instruction? Organization? Your communication?]

3.

Describe your experience using the different modes in the online class?

[prompts: Chatbox, Videos, Microphones, others]

o

a. What worked for you? Why?

b. What did not work for you? Why?

c. Do you believe the different modes impact your communication with peers/instructors in
synchronous online course?

Describe your experiences of online communication with your classmates?
[prompts: any difficulties, why? Compared with in-person communication]

If you want to communicate with your peers, which modes would you choose? (Chat, unmute
yourself?)

Describe your experiences of online communication with your course instructors?
[prompts: any difficulties, why? Compared with in-person communication]

If you want to ask a question or communicate with your teacher, which modes would you
choose? (Asking questions in chat, or unmute yourself?)

What did you like best about synchronous online learning? Why?

What did you like least about synchronous online learning? Why?
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Appendix C
Coding Scheme
Table C
Coding Scheme Adopted in Interview Transcripts and Emerged Themes

Themes Codes Descriptions
1. Multimodality supports Support and Use of text chat, emoticons, and icons (such as clapping
social presence and encourage icons), accompanying gestures, and head movement for
communication with peers support and encouragement
Acknowledge the  Use of text chat, emoticons, body language, facial
presence of others  expressions to acknowledge the presence of others
Use multiple In the online class, students can use multiple modes to
modes to communicate with peers

communicate

Contribute to the
interaction

Promote
participation

Use of text chat, emoticons to interact when others are
speaking

Multiple modes online provided introverted students
more opportunities to participate

2. Closer visual distance
between the instructor and
students improves teaching

Make eye contact

Students can have eye contact with teachers when
having classes online

Feel closer in The perceived distance between instructor and students
presence online mode is closer
Give direct Students perceive instructor’s teaching presence
instructions through their online direct instructions.
3. Multimodality provides Demonstrate The online multimodal environment provides
teachers with more waysto  content instructors with different ways to demonstrate course
facilitate students and content and teaching materials
demonstrate learning
Enhance Multimodality provides instructors with ways to
engagement enhance students’ engagement in the online class

Allow students to
ask questions and
receive feedback

Multiple communication modes online allow students
to have more ways to ask questions and receive
instructors’ feedback timely

4. Online mode impacts
teachers’ instructions

Utilize different
teaching modes

Come across
technical issues

Compared with in-person classes, instructors need to
deal with different teaching modes

Instructors face technical issues in online teaching

5. Lack of affective
belonging in the online
classes

Highlight the
importance of
visual

Feel isolated and
alone online

Visual plays an important role in social connections in
the online class

Students feel lonely in online class
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Abstract

In this study, different degrees of synchronous and asynchronous online social interactions are
investigated in the context of an online educational roleplaying simulation game that is played
across multiple classrooms simultaneously to teach argumentation skills and social studies. Results
from 45 K—12 middle school social studies teachers and 867 students over 3 study conditions were
compared based on the degree of real-time discussion that was embedded in each condition’s
version of game (i.e., two scheduled live conferences, one scheduled live conference, and
asynchronous-only interactions or zero live conferences). All conditions exhibited significant
small to moderate-level pre-post effect sizes, including the condition featuring asynchronous-only
discussions. Additionally, the “mid-range” 1 live conference condition exhibited the greatest pre-
post effect size in comparison to the other two conditions. This study demonstrates evidence for
the benefits of implementing asynchronous-only discussions in digital interventions in comparison
to live discussions when synchronous interaction may not be feasible. For designers, implementing
both asynchronous and synchronous interactions based on available resources and feasibility can
be used to maximize social presence among participants in educational roleplaying games and
other virtual learning environments.
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For over 20 years, a central policy initiative for K-12 education has been the effort to
promote student skills and interest within the STEM disciplines (Committee on STEM
Education, 2018; NRC, 2014). Researchers and policymakers have repeatedly issued warnings of
a great shortage of workers to meet STEM career openings and that working within the modern
knowledge economy requires development in strong scientific and technological literacy skills
that should begin as early as the elementary and middle grades (English, 2017; NRC, 2011,
2022; van den Hurk, Meelissen, & van Langen, 2018). To meet this need, governments,
researchers, and policymakers worldwide have continually advocated for more STEM education
offerings to engage students with socio-scientific content (Newcombe et al., 2009; Scogin et al.,
2017). Specifically, these groups have called for teaching students not just the content of STEM
disciplines, but also to develop essential cognitive skills for using content, such as critical
thinking, problem-solving, and argumentation (Van Laar et al., 2017). Such skills are frequently
cited as necessary for success in the STEM and knowledge-economy workforce where digital
information is now ubiquitous, of varying quality, and from multiple perspectives (Noroozi,
Dehghanzadeh, & Talee, 2020).

Among this call for critical STEM skills training within schools is the mastery of
argumentation and the skills for evaluating and generating arguments to succeed in navigating
the deluge of information that is encountered in everyday life (NRC, 2014). To this end,
argumentation is often cited as an essential life skill for success during this age of information
ubiquity (Bathgate et al., 2015; Kuhn, Hemberger, & Khait, 2016a; Ozdem Yilmaz, Cakiroglu,
Ertepinar, & Erduran, 2017). Additionally, it has been argued that the teaching of argumentation
skills provides opportunities for robust learning experiences in any discipline and for any career,
as argumentation establishes relevant active learning contexts for teaching subject content
instead of teaching through rote memorization of facts and conceptual definitions, particularly in
social studies (Cavagnetto, 2010; lordanou, Kuhn, Matos, Shi, & Hemberger, 2019).

Research on the differences between asynchronous and synchronous social interactions is
particularly important for providing insights toward the design of learning environments. This is
especially the case in which the learning objectives are skills that are best developed in social
situations like argumentation training, as it takes at least two people to hold an argument.
Although asynchronous activities have always existed in K—12 through homework assignments,
or, more recently, through out-of-class communications with teachers via media applications, the
effects of asynchronous-only interactions in educational interventions that are deployed in K-12
schools are only recently becoming more regularly studied (Loncar, Barrett, & Liu, 2014;
Lowenthal & Dunlap, 2020).

To contribute toward this literature, this study examined GlobalEd, an online educational
roleplaying simulation game designed for middle school social studies classrooms. Originally
designed to have both synchronous and asynchronous components for play among students
across multiple classrooms, a recent edition of the game featured and investigated the effects of
exclusively asynchronous-only discussions without any synchronous component. For this study,
we evaluated whether an asynchronous-only condition was beneficial to students in comparison
to versions of the game with synchronous discussions. Specifically, we experimentally
investigated how two different live-discussion conditions compared to an asynchronous-only
condition in terms of observed effects on students’ argumentation skills. As argumentation is
best learned in a social space that allows for regular dialogue between participants, the efficacy
of an asynchronous-only design could dramatically increase the flexibility and design potential
for social learning interventions.
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Background

Argumentation as a Cross-disciplinary, Socially Learned Skill and Mechanism for
Learning Disciplinary Content

Of the many skills that are necessary for scientists to be successful, mastery of
argumentation and scientific reasoning are often cited as priorities for STEM instruction (Kuhn,
Hemberger, & Khait, 2016b; McNeill, Lizotte, Krajcik, & Marx, 2006; Sandoval, Enyedy,
Redman, & Xiao, 2019). Argumentation, as it is frequently used in the STEM disciplines, is
more than just having disagreements with people (Andriessen, Baker, & Suthers, 2003). As the
research on scientific argumentation and STEM career skills has grown over the last three
decades, argumentation skills and the ability to critically analyze arguments have increasingly
been cited as required critical skills within large-scale educational reforms and standards for
socio-scientific literacy and competency within STEM disciplines, such as the Next Generation
Science Standards (NGSS Lead States, 2013), the Common Core State Standards (CCSS, 2010),
and the National Curriculum Standards for Social Studies (NCSS, 2010).

Indeed, the practical aspect of scientific communication of findings and persuasion
through argumentation achieves a core function of the scientific process. However, additional
benefits can also emerge when students are engaged with argumentation. Participants not only
persuade others of their explanations, but they also engage in a collaborative and social process
of understanding the content being argued (Coffin, Hewings, and North, 2012). Importantly,
engaging with argumentation encourages students to confront, analyze, and refine their own
understandings as well, such as that which has been demonstrated in the growing body of
research that adopts the approach of Arguing to Learn (Andriessen, Baker, & Suthers, 2003;
Bathgate et al., 2015). Within this approach, although students are simultaneously developing
their argumentation skills, they have also been observed to develop critical thinking skills,
writing skills, and the ability to learn content knowledge across domains as a direct result of
engaging with argumentation processes (Kuhn, Hemberger, & Khait, 2016a; Suephatthima &
Faikhamta, 2018). Additionally, because information is more readily available for retrieval at a
moment’s notice in today’s digital landscape, it has even been suggested that the ability to
interpret and analyze facts and concepts is perhaps more important than simply knowing these
facts (Van Laar et al., 2017), a role for which argumentation training is well poised to support.

When learning skills like argumentation that are inherently grounded in social interaction
and require the consideration of multiple perspectives, repeated practice within authentic social
contexts is often seen as a necessary condition for learning such skills (Crowell & Kuhn, 2014;
lordanou et al., 2019). Otherwise, as argumentation is fundamentally a process that occurs
between two or more people, any attempts at learning these skills without discussion or
collaboration deprives learners of experiencing the authentic, situated contexts in which the skills
are used (Noroozi et al., 2012). For instance, simply learning facts about argumentation or its
structure does not sufficiently prepare students for engaging with actual argumentative tasks, as
it lacks the opportunity to experience the transactive back-and-forth dialogue that underlies the
process (Mercier, Boudry, Paglieri, & Trouche, 2016). Therefore, argumentation instruction is
necessarily situated in social interaction: the practice of making and analyzing arguments always
occurs between at least two people (Mercier et al., 2016; Scardamalia & Beriter, 2006). As a
result, a consensus among argumentation scholars is that these skills are necessarily taught in
socially rich environments in which participants regularly engage in dialogue with each other
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and conduct argument analysis, construction, and feedback in a back-and-forth, transactive way
(Henderson et al., 2018).

To this end, social processes such as argumentation require learning environments that
enable social interaction to fully learn how to perform the skill. Especially in the post-pandemic
educational environment, it has become increasingly important for researchers and instructional
designers to create learning environments that can leverage the unique opportunities provided by
digital technologies to enable authentic discussions and other social interactions, albeit at a
distance. When people cannot be physically present together, synchronous and asynchronous
online social discussions can be employed to provide spaces for socially intensive learning
activities (Mercier et al., 2016; Noroozi et al., 2012).

Furthermore, online interactive approaches might afford unique conditions, opportunities,
and motivations for learners that are not otherwise present in face-to-face learning contexts. In
recent reviews, highly social online learning environments for teaching social skills such as
argumentation have shown promising results; however, there has been virtually no research
performed on the modality differences between face-to-face and various online, computer-
mediated social interactive modalities for teaching argumentation (Asterhan & Schwarz, 2016;
Lowenthal & Dunlap, 2020). The unique technological affordances for online socialization,
including synchronous and asynchronous online discussions, should thus be further researched to
maximize the potential for online learning in both K—12 and higher education (Henderson et al.,
2018; Nussbaum, 2021).

Considering Simultaneity of Social Interaction and Social Presence for Online Learning
Designs

The timing by which someone interacts in an online space may matter just as much as
whether it is socially interactive in the first place. Knowing not just whether someone is expected
to interact in a learning space, but also when someone is expected to interact are both primary
components of the degree of "social presence” within an online Community of Learning
(Garrison, 2016). The construct of social presence within a Community of Learning framework
argues for the required presence of rich social interactions among learners in online learning
environments. Opportunities for social interaction can activate the interpersonal and transactive
processes that are essential for learning and meaning-making processes, such as discussing and
determining the meaning of phenomena and concepts, debating concepts, and encountering other
points of view to refine one’s own understanding (Kozan & Richardson, 2014). Toward this
focus on social presence, it has been regularly observed that the expectation of the degree and
timing of which participants will interact will often influence variations in the type of behaviors
that are exhibited in learning environments (Chen, Park, & Hand, 2016; Coffin, Hewings, &
North, 2012; Koehler et al., 2020).

Varied expectations by the learner of the timing and simultaneity of responsiveness from
peers in the social setting may determine the types of responses, depth of thinking, and included
content associated with a given learner’s participation (Cui, Lockee, & Meng, 2012; Foo &
Quek, 2019; Larrain, Freire, Lopez, & Grau, 2019; Peterson, Beymer, & Putnam, 2018).
Additionally, technology-based supports and scaffolding may be more readily implemented in
asynchronous online activities than those requiring more real-time adaptations and assistance
(Jeong & Joung, 2007; Jeong & Fraiser, 2008; Lin, Hong, & Lawrenz, 2012). Furthermore,
although the inclusion of real-time interactions might create a more immersive and engaging
environment that requires the participant to be cognitively attentive, such real-time expectations
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could demand more of the learner’s attention, as well as be taxing on teachers who face various
classroom and scheduling constraints when implementing live, synchronous interventions (Cui,
Lockee, & Meng, 2012; Nieuwoudt, 2020).

It has become increasingly necessary given the post-pandemic educational landscape to
investigate the effects and mechanisms connected to different levels of social presence within
online learning environments that rely on social interactions. Although live social interactions in
an online intervention have regularly been assumed to yield better results, such interactions may
not always be feasible for a teacher to implement. This is especially true in situations where
students may be having discussions or otherwise collaborating with people outside of a physical
classroom. Various classroom constraints are typically present and teachers often need flexible
options, or at least options for students to engage with environments outside of their scheduled
classroom time or in a virtual manner.

Online Educational Simulation Games (ESGs) and Roleplaying: Enabling Flexible
Implementation of both Synchronous and Asynchronous Discussions

The use of educational simulation games (ESGs) and interactive roleplaying is one
approach that is well-suited to provide rich contexts for social interactions and exposure to social
studies concepts in an authentic way (Devlin-Scherer & Sardone, 2010; Liu, Cheng, & Huang,
2011). The use of simulations as educational interventions is certainly not new, but advances in
digital technologies over the last two decades have enabled the virtualization of both physical
and social processes in ways never possible before. ESGs and roleplaying games that specifically
model social processes (Gredler, 2013) can allow players to interact with social forces and
assume the role of actors within the system through authentic roleplaying. In such games, players
are assigned roles with specific goals within a simulated social event or system that models real-
world social phenomena (Sauve et al., 2007). When a social simulation is additionally integrated
with game mechanics, players, as agents in the game, gain clear goals on how to win the game, a
set of rules for interactions and allowed player “moves” in the game, and feedback mechanisms
(e.g., points, penalties) to guide their play and improve motivation (Brom, Starkova, Bromova, &
Déchtérenko, 2019; Vlachopoulos & Makri, 2017). Thus, authentic roleplaying in this manner
allows for deep and authentic investigation of the forces and concepts under study within the
game and to foster opportunities for social interaction to grapple with skills that are socially
learned, like argumentation (Squazzoni et al., 2014).

Although modern ESGs and roleplaying games that model social processes can be played
both in-person and online, online games are particularly timely for social studies education in
today’s post-pandemic world due to their ability to provide uninterrupted continuation of
gameplay both inside and outside of the classroom. As seen from the widespread school closures
as a result of the global COVID-19 pandemic, effective online interventions that facilitate
ongoing interactions among students and teachers can be valuable in the situation of school
closures or student absences from school. As they are educational interventions that can enable
motivating synchronous and asynchronous modes of social interactivity, ESGs are well-poised to
permit continuous dialogue and collaboration among students in their own class based on the
teacher’s pedagogical needs.

The Present Study: Observing Effects of Variations in Simultaneity in the GlobalEd Game

Studies have been performed recently between the varying degrees of simultaneity in
online social interactions in K—12 learning environments, generally showing that both
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synchronous and asynchronous interactions, such as online written discussions, among
participants have shown benefits based on the intended learning goals for which they were
implemented (Gasevic et al., 2015; Lowenthal, Dunlap, & Snelson, 2017; Yamagata-Lynch,
2014). Fewer studies, however, have been performed comparing the varying types, levels, and
benefits of asynchronous-only and live, real-time discussions specifically in the context of online
roleplaying and social simulations and how they can foster student achievement.

This study reports an experiment on multiple designs of GlobalEd, an online educational
roleplaying simulation game for middle school social studies classrooms. GlobalEd simulates a
social process of a complex international crisis in which students play the roles of different
countries that come together to research and develop proposals to solve a given real-world
problem scenario (Lawless et al., 2018; Riel & Lawless, 2022). Through gameplay, social
interactions like discussion are a fundamental principle to the design of GlobalEd as a
pedagogical approach for developing students’ argumentation skills (Mercier, Boudry, Paglieri,
& Trouche, 2016; Scardamalia & Beriter, 2006).

Specifically, because previous iterations of the GlobalEd game over its ten-year history
had always included a synchronous discussion opportunity to online players, we were
particularly interested if the game could be played in an asynchronous-only way and still
generate an observable effect on the argumentation skills learning outcome. We wanted to
investigate if increasing levels of simultaneity or synchronous play had a positively trending
effect in comparison to asynchronous play. This would help test an assumption of whether
including the most or highest-level live discussion is the best option in online and socially
intensive learning interventions, such as social simulations or roleplaying games.

The following two research questions guided this study to respond to the need for
additional research on comparing the differences in the effects on learning outcomes between
synchronous and asynchronous discussions in online simulations and games that prioritize social
interaction for learning:

RQ1: Does an asynchronous-only version of the GlobalEd intervention demonstrate either
comparable or higher effects in written argumentation skills (i.e., the primary learning objective
of GlobalEd) than two other versions of GlobalEd that emphasize synchronous discussions
among players?

RQ2: Do increased levels of synchronous discussions in GlobalEd demonstrate progressively
higher effects in written argumentation skills (i.e., the primary learning objective of GlobalEd).

Context for the Study—Description of the Intervention

The GlobalEd Online Roleplaying Simulation

The intervention in this study is an online roleplaying simulation called GlobalEd.
GlobalEd is designed for play across multiple social studies classrooms simultaneously to
simulate complex international social interactions and systems in an authentic way (Lawless et
al., 2018; Riel & Lawless, 2022). This allows for players to discover and apply real-world
knowledge related to socio-scientific issues that do not often have a “correct answer” solution.
Such ill-defined challenges mirror the authentic problems that scientists, technologists,
diplomatic professionals, and policymakers face with solving authentic global issues.
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In the game, students play the roles of scientific advisors to an assigned country. Each
country that is roleplayed by students in the game is invited to an international summit
(represented by synchronous or asynchronous discussions) to solve an assigned problem
scenario. Up to 20 countries (i.e., different classrooms) play in a single GlobalEd game.

Interactive Discussions within GlobalEd

Play of GlobalEd progresses over three phases during a multi-week period: an initial
research phase, an interactive discussion phase, and a summary debriefing phase. The primary
goal of play is for each team to develop a single final proposal that has been co-sponsored by at
least two other country teams (i.e., other classrooms). When the final proposals are submitted,
they are voted upon by all teams, with the winner of the game being the one who has received
the most votes.The essential feature of GlobalEd is the dialogue that is generated by students
during both asynchronous messaging and live synchronous conferences across teams. In the first
type of dialogue, players solve the assigned problem scenario via live, real-time conferences
between classroom teams in collaboration on solutions to the problem scenario. The live
conferences take place within a synchronous, instant-messaging-like online communications
system where all players meet at a scheduled time. Before each live conference, students are
provided with an agenda of the topics that will be discussed, which allows the students to prepare
their ideas, solutions, and evidence to submit to the other teams for consideration. All student
dialogue is moderated by a trained coordinator for both appropriate content, for prompting
students to maintain their assigned roles in the game, and for coaching students in the use of
argumentation skills. An example screenshot from a live conference is provided in Figure 1.

Figure 1
Screenshot from conference

41 [ Turkey: #2 The Turkish Delegation believes that water is a priority for many diferent reasons but drinking water is
the most important. Without drinking waler we would not be able to e longer than a week. Althaugh clean
clothes and clean dishes are impartant, humans can sunive without them. So we believe that in the nght to water
it should specify what the water should be used for. Turkey believes it should be used for drinking first, because
that would be the most important, aad then if there is exira, it cam be used for washing clothes cheaning dishes
and laking showers

42 | 1 France: 2 France believes tha it is betber bo have water for bathing than fior drinking becauss the average French
person uses about 40% of their water for bathirg and only about 1% of their water for dinking. Also # you baihe in
ditty water you can get many diseases

44 =7 United States: The US believes that drinking water is more important than religious and cubural purposes, but
{hat dnnking and hygessc-purpese waker are both equally impardant

45 mm Russia: The night to water indicates that there nesds to be a sufcient amount of water for personal and domestc
us2. Clean drinking water, without a doubt is mare impadant than clean water for bathing and other biygienic
purposes; laundering and washing dishes and'er for religious or cultural purpases

46 mm Russiac 1.5, would you be willing to cortribute to countrias in need of water? And o, how much?

4T 5 United States: Russia 45: While the US is willng to help countnies, gning water to others must be balanced by
sevedal factors. First, we would need 1o receie sometheng in retun. Wates is a valuable national rescurce
Second, we woukd wart 3 moniloang program in place by the internaticnal community (o make s our wabes is
being used prapersy

i

1] Mexico Dinnking water & the most impertart buman nght people ae entilled 1o, Showsenng and cleaning 15 a
close second water related human right because if we are unsandary, dsease will engulf us and water probdems
will enly spread. Redigion alse takes impartant precedence because we cant keep people from practicing their
religinn

49 [ China: Ifcountries that use lots of water for luxunes and they held back the usage amount for countries with less

waber we could definatiey halve the amount of peopls that dont have accass to clean drinking water by 2015, Alse

lots of people do this but make sure when you leave 3 place with 2 sink or faucet or bathiub make sure the water
is shut of

51 Il China: Turkey 32: Otwoushy water for dinking is smpartart, but what would you consider as a luery? Would that
include wathing cars of taking a showear?

52 [ Turkey: United States 37 f a plan for rotation of respansibilty of countries to supply water to countries wha need
was pul in ba action, @ would alzo create inspections for countrias wha reciave water. Thase wha perfarm the
nspection would create the report. The rzpart would summarize who recsevad the water, what areas of the country
recaeved the water, and how water was transpored (o those people

53 B2 Souwth Africa (byoung): We believe, that bath ars imporant. We bebeve that we shouldnt completely limit of
waker for cemain uses. We da not believe that people should not be atle to practica theer relgion because of water
Peaple should be able to do a5 they wish with their fath. We dsa believe that we could reuse water. For example
water you do not use i the bath tub or shower, could wash inte your tolet. We think it is a necessity to launder
and clean with fresh, new water because disease and sichness can be transfered through unsantany water

Online Learning Journal — Volume 26 Issue 4 — December 2022 152



Comparisons of Synchronous and Asynchronous Discussions in an Online Roleplaying Simulation

In the second form of dialogue, students also interact with each other via asynchronous
messaging (i.e., email-like messages) throughout the entire duration of the game. In
asynchronous messages, players negotiate their positions and perform collaborative research
over the full duration of the interactive phase. The asynchronous messaging is performed in an
email-like interface with which students can log on at any time, including outside-of-classroom
time or at home. An example asynchronous message and reply between two country teams from
the actual game environment is illustrated in Figure 2.

Figure 2
Screenshot of asynchronous messaging between teams in actual GlobalEd play

Msg 518 | Date: Nov 5, 2017 09:30 EST
From: Saudi Arabia

To: Brazil

lssue: Economics

Subject: Proposal

Diear Brazilian delegates,

Saudi Arabia has noticed that Australia is the third biggest producer of besf. We also buy 3 lot of beef
from you guys. We fesl we are taking away freshwater from you. Saudi Arabia has a proposal for you.
Saudi Arabia will reduce how much beef we buy from Australia, so then Saudi Arabia zaves money. Then
Brazil will zave water in return. Please let us know your decision as soon as possible.

Sincerely,
The Saudi Arabian Delegation

REPLY to Msg 518

Msg 623 | Date: Nov 14, 2017 14:42 EST

From: Brazil | To: Saudi Arabia | Issue: Economics
Subject: RE: Proposal

Grestings S3audi Arabiz Economic Team,

We realize that you are concerned with saving money and you have decided that the best way to save
money is to cut the besf trade with Brazil. This may save money for your country and this money could
be usaed for spending on solutions aimed at solving the water crisis. Although cutting the beef trade with
Brazil will lead to extreme shortages of food in your country. This will obviously cause much of your
population to starve and could possibly lead to more money being spent to fead these starving
populations than would be saved by cutting beef. For the sake of both of our countries, we highly adviss
you against stopping the besef trade with our country. We suggest that your country looks for other
solutions to the water crisis.

Sincerely,
The Brazil Economic Team
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Through the asynchronous messages, players continue the conversation and to debate
issues with teams as they work toward developing well-argued proposals that will gain co-
sponsorships and alliances with other teams. Both the asynchronous and synchronous messaging
discussions in the simulated international summit are facilitated in an online communications
platform that moderates all communications between players, hosts scheduled events, and
promotes interaction among players. Within both types of discussions, players regularly are
encouraged to challenge each other to strengthen their arguments, to provide more evidence
about their claims, or to provide additional context for the solutions that they are proposing.

GlobalEd has been in continual development and iteration over the last 10 years and has
repeatedly demonstrated high levels of efficacy in development of student argumentation skills,
content knowledge, and interest and self-efficacy in social studies and science topics and careers
(Lawless et al., 2018, 2019; Yukhymenko, 2011). However, live synchronous discussions have
been the highlight for each iteration of the game for the past ten years. For this study, we
attempted a game version that only used asynchronous communications for player discussion,
with no live synchronous discussions. Additionally, we also wanted to identify if more live
discussion opportunities had a stronger effect than the asynchronous-only alternative.

Methods

Participants

In the present study, 45 middle school social studies teachers in the United States
participated, along with the students (n = 867) in each of their classrooms. Teachers each played
a version of the GlobalEd game with their students based on the condition to which they were
assigned. The simulation’s program, content, and structure among conditions were identical
except for the number of scheduled real-time, live conferences in which students would
participate. Table 1 provides a breakdown of participants (students and teachers) by condition.

Teachers from different schools in both suburban and urban classrooms were randomly
divided into one of three study conditions, which represent the level of live, real-time
synchronous discussions (i.e., live conferences) that their assigned simulation would have: two
scheduled live conferences (n = 17 teachers, 341 students), one scheduled live conference (n =
13 teachers, 263 students), and no scheduled live conferences or asynchronous-only discussions
(n =15 teachers, 260 students). Table 1 provides a breakdown on participant totals by condition.

Table 1
Number of Participants by Condition

0 Live Conferences— 1 Live Conference 2 Live Conferences
Asynchronous

Teachers 15 13 17
Students 260 263 341
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Data and Instruments

Students were presented with identical pre- and post-intervention essay assignments to
demonstrate their skill with written argumentation and to exercise their knowledge of the social
studies concepts they encountered. In this assignment, students were presented with a prompt
related to the simulation that they were tasked with writing about. The text used in the essay
assignment for both the pre- and post-instruments is featured in Figure 5.

Figure 5
Pre- and post-essay assignment

ESSAY WRITING ASSIGNMENT

Prompt
The world is in danger of running out of fresh water. Do you think this is true? Do you agree or

disagree with this statement? Why?

Assignment
Write a persuasive essay stating your point of view on the prompt above. Give evidence to

support your answer and provide your reasoning why this evidence supports your claim. Use
your knowledge about water, science, world geography and cultures to help you write your
response. You will have a total of 30 minutes to complete your essay.

The assigned problem scenario for all students in each of the three conditions was a
global water scarcity dilemma to solve collaboratively with other teams, so it was expected that
students would improve in the post assessment in both content knowledge of social studies as
well as their written argumentation skills in response to the assessment prompt. We intentionally
used instruments that captured students’ writing as they made and defended a claim, as the
instrument specifically prompted students to demonstrate their skill in complex thinking and
argumentation. Thus, direct evidence of students’ written argumentation skills and content
knowledge were captured with a high degree of resolution for identifying the connections
between the content knowledge and use of argumentation (Albanese, 2000; Savin-Baden, 2004).

The research team developed a rubric before implementation to analyze the pre- and post-
essay writing instruments. This rubric measured the level of argumentation skills on multiple
parameters, including the presence and quality of students’ use of claim, evidence, reasoning,
and addressing the opposition, as well as to capture evidence of the use of social studies concepts
that students encountered during the game. The rubric scored essays on seven items related to
argumentation skills, with the post-coding values for each item being combined into a single
summative scale value for each the pre- and post-essay.

Each essay was scored by three graduate-level students who were trained on the rubric
and had 100% interrater agreement on a test set of essays after conference. After completing the
test set, each coder graded each essay, pre and post. Because the instruments were identical, the
pre and post versions of the essays were blinded to the coders as to reveal whether it was a pre or
post during scoring. Although each of the three coders coded each essay, for data imputation
purposes each essay was randomly assigned by computer to two of the coders. Each item was
analyzed for alignment by computer between the coders. Any disagreements within 1 point
between the two coders on the spreadsheet were resolved by adding the third coder’s score and
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taking the mean, averaging to the nearest half-point. No additional coding disagreements
emerged after a third coder was introduced. Coding reliability between raters was > 0.80. Table 2
presents the scoring parameters in the rubric that were used for coding the identical pre- and
post-essays.

Table 2
Essay Grading Scoring Parameters for the Identical Pre- and Post-Writing Assignments

Item Possible Score

Claim Up to 2, based on clarity of claim

Evidence Up to 3, based on quality and amount of evidence

Reasoning Up to 2, based on level of connection between claim and evidence
Addressing the Up to 2, based on including opposition points and presence of a
Opposition counterclaim

Organization Up to 2, based on quality of organization and neatness of the essay
Science Content Up to 3, based on frequency of distinct science concepts discussed

Social Studies Content  Up to 3, based on frequency of distinct social studies concepts discussed

Total Possible Points 17 (combined as a summative scale)

Data Analysis

We conducted a hierarchical linear modeling (HLM) analysis (mixed) with the pre- and
post-essay writing scores to compare the three conditions of the study and account for pre-test
skills exhibited by students, as well as any classroom- or teacher-level effects that might be
observed. HLM is a type of mixed-level multiple regression analysis that accounts for multiple
“nested” levels of data and potential effects on the dependent variable that could occur at the
different levels. HLM uses maximum-likelihood estimation to estimate the coefficients for each
fixed effect that is entered into the model as the model predicts the output dependent variable.

HLM is increasingly used in educational research due to its robustness to detect
classroom- or teacher-level effects among student achievement and other outcome variables
(Raudenbush & Bryk, 2002). HLM is well-suited for education research as its models account
for the moderating effects of teachers or even schools that are within different hierarchical levels
(i.e., students within classrooms within schools). Furthermore, like ordinary multiple regression,
HLM can account for other independent mediating or moderating factors within the analysis as
fixed effects or random effects.

We employed the HLM 7 software suite (Raudenbush, Bryk, Cheong, Congdon, & du
Toit, 2011) to conduct the analysis. Due to the naturally stratified nature of educational research
data originating from multiple authentic classroom sites, student participants (at level 1—L1)
were nested in the HLM model within teacher classrooms (at level 2—L2). In this multilevel
analysis, a nested structure allows for the researchers to account for any possible teacher effects
via inclusion of the pretest of students’ writing performance at L2 centered around the grand
mean to account for students’ skill level at the outset of the intervention and their growth over
time (Raudenbush & Bryk, 2002). A third nested level (L3) that represents the schools in which
classrooms are nested was not necessary in this analysis, as there were no school-level effects to
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observe with multiple classrooms within single schools participating in the study. Different
schools participated in the analysis.

The three experimental conditions were each coded as binary variables (0/1) that
represented whether a student participated a given condition. In the model, the conditions of “2
live conferences” and “1 live conference” were entered as fixed effects in the conditional model.
The binary coding scheme for each condition’s variable assigned a value of 1 if a student was a
part of the condition, or O if not. Thus, if a student was in the 1 live conference condition, the
variable would be value = 1, otherwise it would be 0. The condition of “0 live conferences—
asynchronous only” represented the baseline comparison for the model and was therefore not
entered as a fixed effects term. The 0-conference condition is instead represented in the model’s
intercepts (i.e., when the “1 live conference” and “2 live conference” conditions are both value =
0). These comparison conditions were entered at L2 to represent each classroom’s experimental
condition to which they were randomly assigned.

Additionally, students’ pre-scores on the essay instrument were entered as an L1 fixed
effect that was centered around the group mean at L1 to account for students’ prior knowledge
and skills with the instrument and to identify the degree of pre and post student gains. Group-
mean centering at this level is appropriate due to the potential classroom-level effects that might
be observed within each classroom group. Furthermore, teacher- or classroom-level effects were
also accounted for in the model, which was represented by students’ pre-test scores centered
around the grand mean at L2 to consider pre-scores between groups.

The results from the HLM analyses were then used to determine the effect size of each
condition. The HLM equation for this study is provided in Equation 1.

Equation 1
Expanded 2-Level Equation for Hierarchical Linear Model Analysis

Post-achievement (Y) = goo + goa*1Conf + go2*2Conf + gos*TC_achievement + gio
*SC_achievement + uo + ur+r

In the model, Y represents the dependent variable for student achievement, as measured by
student written argumentation scores on the post-essay instrument. The fixed effects terms for
the experimental conditions are 2Conf (2 live conferences) and 1Conf (1 live conference),
which were binary terms that indicated participation in the particular condition or not. The 0
live conference condition is represented in the model as the baseline measure through the
intercept goo when both 2Conf and 1Conf are value = 0. TC_achievement represents the level-
2 teacher-centered grand-mean value for the pre-essay instrument to account for teacher-level
classroom effects, SC_achievement represents the student-centered group-mean value for the
pre-essay instrument, and uo , Uz, and r collectively are random effects terms in the model.

Results
Table 3 displays the descriptive statistics on essay writing scores (as a summative scale
score of the seven items on the essay rubric) for all conditions.
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Table 3
Descriptive Statistics

Pre- Pre- s i
Condition n Writing Writing POST\-/IV;/;:'“Q POSS;V\g;Sng
Mean Std. Dev. ' '
Full Study
0 Live Conf. 260 5.59 181 6.47 1.96
1 Live Conf. 263 5.00 1.87 5.97 2.04
2 Live Conf. 341 4.45 2.26 5.26 2.72

Table 4 displays the results of the HLM analysis. The fixed effects of 1-conference and 2-
conference are in comparison to the 0-conference condition, which is represented as the baseline
in the model. Comparatively, the 1-conference condition yielded higher positive results in
comparison to the 0-conference condition, as indicated by a positive coefficient estimate.
Because of its negative coefficient, the 2-conference condition fixed effect demonstrated that the
0-conference asynchronous condition outperformed the 2-live conference condition.

Table 4
HLM Analysis Results: Model Statistics

Fixed Effects Estimates Std. Error

Intercept 5.797** 0.180

1 conference 0.692* 0.361

2-conference -1.058** 0.461
0.301** 0.102

Student Pre-Writing

L2 Teacher-level pre- 0.311** 0.048
writing means

*p =.062; **p <0.05

It is important to take care with interpreting the 1-to-0 conference comparison (i.e., the 1-
conference term), as it was observed at p = .062 and thus the observed differences may be due to
chance. Although the comparison between 0 conference (asynchronous) and 1 conference closely
approached significance at the p < .05 threshold commonly accepted in social science research,
there could also be no difference between the two, or instead interpreted as roughly equal groups.

Additionally, through the inclusion of the pre-writing assessment at both L1 (student) and
L2 (teacher), the model also accounts for students’ skills prior to starting the intervention. A
significant L2 teacher-level pre-writing assessment term indicates that there were classroom-
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level effects observed and that students performed differently between collective classrooms.
The HLM model accounts for these potential effects in calculating the overall estimates of the
coefficients and their relationships to the dependent variable of written argumentation
achievement.

Table 5 further interprets differences between the comparison conditions by providing
pre-post effect sizes for each condition (reported as Cohen’s d) to compare which condition had
the highest pre-post effects across the study. For each condition, pre-post effect size was
calculated as the difference between the means between the pre- and the post-tests divided by the
pooled standard deviation of the condition. The comparison of pre-post effect sizes, otherwise
known as a standardized difference of means, is appropriate in situations where identical
instrumentation is used in educational pre-post assessment and effect sizes are thus interpretable
in a standardized, comparable way (Morris, 2008). Each of the three conditions were confirmed
to have been effective as intended, as each condition demonstrated significant positive mean
differences favoring the post-test within confirmatory paired-samples t-tests (p < .001 for all).
This indicated that within each condition, the students performed better in the post- than the pre-
assessment, Subsequently, this can be interpreted as having demonstrated learning and growth
(or, alternatively, that the intervention achieved its learning objective goals).

Table 5
Pre-Post Effect Size Results for Synchronous and Asynchronous Interaction Conditions

0-Conference Condition 1-Conference Condition 2-Conference Condition
(Completely Asynchronous)
0.466 0.496 0.324

Note. Pre-post differences in means for each condition were confirmed by paired-samples t-tests, all of which were
observed to be p < .001. Effect sizes reported as Cohen’s d.

In Table 5, the 1-Conference condition was observed to yield superior pre-post student
achievement effects in comparison to the other two conditions. The 2-Conferences and No-
Conference also demonstrated effects in the HLM model and were confirmed by paired-samples
t-tests, but to a lesser degree than the 1-Conference condition. These results indicate evidence for
the efficacy of the intervention regardless of condition. In a conventional interpretation effect
size, each condition can be seen as having a small to moderate effect (0.3-0.5) on student
achievement. Indeed, the 1-conference condition yielded the highest effect, but the 2-conference
and asynchronous-only 0-conference conditions both also yielded effects that trend toward
moderate levels.

Because the difference between 0 and 1 live conference was not observed to be
significant at the p < .05 threshold generally accepted by the education field, these two effects
are relatively the same. Although the difference was not significant in the HLM model, this study
does suggest that some degree of combined live discussion and asynchronous-only discussion
might provide a boost to student learning outcomes in comparison to asynchronous-only
discussion, especially when the learning outcomes are highly social in nature (such as from
learning argumentation skills).

Also of note is the significant negative difference between the 0-conference condition and
the 2-conference condition in the HLM model, providing evidence that higher levels of live
discussions may not always be the best option in virtual learning environments in comparison to
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providing asynchronous-only discussions. This observation is corroborated by observing a lower
effect size between the 2-conference and 0-conference conditions, with 0-conference
demonstrating a higher effect size.

Conclusion

Each condition in the study yielded a moderate effect size, providing evidence for
flexibility in how designers develop socially intensive online spaces and for teachers in the
degree to which they choose to engage with online social activity for their students
synchronously. For this study, it was useful to identify evidence for designers that when course
time is limited, an asynchronous-only condition can still be feasible and yielded a moderate
effect in the achievement of learning outcomes. In many cases in the post-pandemic landscape,
virtual asynchronous social interactions may be a teacher’s best or only option. In this study, the
asynchronous-only condition of the GlobalEd intervention was demonstrated to be effective.

More study and theorization on this concept are certainly needed to understand how and
why the higher degree of live discussion was observed to have a lesser effect than the mid-range
live-discussion condition and the asynchronous-only condition. In terms of social presence, live
interactions are thought of to be a “richer” learning experience but may not always be necessary
to indicate the presence of other individuals and groups (Chen, Park, & Hand, 2016; Garrison,
2016; Koehler et al., 2020). In today’s digital ecosystem, a high degree of live discussions may
serve to be distracting for some individuals or demand a high level of cognitive load, which may
actually counter the benefits of the learning activity. Live interactions, particularly over time,
might be mentally taxing to some learners but invigorating to others (Cui, Lockee, & Meng,
2012; Nieuwoudt, 2020).

Additionally, in virtual discussion, social presence also is dictated by the level of
expectation of a person’s behavior in the learning experience, as well as how the learning
environment facilitates both asynchronous and synchronous discussion (Chen, Park, & Hand,
2016; Coffin, Hewings, & North, 2012). As such, the expectations of learners’ social presence
when interacting in a virtual space may be different than the expectations of the instructional
designers and game developers who design activities and interactions for play (Cui, Lockee, &
Meng, 2012; Larrain et al., 2019).

If real-time interaction and synchronous social presence are deemed the most desirable in
online and hybrid learning environments, further study should be pursued in virtual learning
contexts to investigate if and why students might perform better with only some but not the
highest number of real-time interactions possible.

However, with the evidence from this study, it is heartening for instructional designers
and teachers alike that any level of social interaction chosen still elicited the desired learning
outcomes. Additional studies on the level of simultaneity of effective virtual interventions should
be conducted to investigate whether asynchronous-only, mixed, or high-synchronous discussions
all work effectively at achieving learning objectives, as to give educators increased choice in the
implementation of virtual learning products with varying levels of required social presence. This
is particularly important in the post-pandemic landscape where teachers may need to move
rapidly from a synchronous learning context to an asynchronous-only context. Research on the
efficacy of innovations tested with varying levels of simultaneity will help decision makers with
selecting robust curricular materials.

This study is limited in scope related to asynchronous and synchronous learning
conditions as it investigated just one single roleplaying game, one context in which discussions
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occurred by students, and one set of learning objectives. Additionally, the intervention is a
simulation roleplaying game and not another type of online learning activity, preventing too
broad of claims about simultaneity of discussion. Despite these classic limitations that are
common in educational research, what has been demonstrated is that there was value to the
asynchronous-only version of play as it yielded a beneficial effect. Additionally, the most live
discussions were not found to be the condition to have the highest impact. Primary research like
this study that richly describes the intervention design and evaluates the effectiveness of single
intervention designs are necessary for teachers, policymakers, and instructional designers to
make sound decisions on development and implementation of interventions.

In our reflection as instructional designers and researchers of the GlobalEd project after
over ten years of implementation of the GlobalEd game in hundreds of classrooms, one of
teachers’ biggest hurdles was the scheduling of live discussions during constrained curricular
time. Within the classroom, teachers have only limited time to get students to interact together,
especially if working in small groups. Additionally, GlobalEd players are afforded the
opportunity to interact across classrooms through extended play. Thus, the GlobalEd roleplaying
game enables two layers of discussions, both of which are enabled through asynchronous
interactions that can be performed outside of class through homework, small group work, or even
remote learning at home. The results of a substantial effect size for the asynchronous-only
condition confirmed for us the value in providing teachers flexibility in the play and
implementation of GlobalEd. When designed in a principled way, asynchronous discussions can
still promote social presence among participants, including those in the K-12 age range.
However, this study also highlights the importance of evaluating whether designs work as
intended and if learning objectives are met, otherwise designers risk the intervention yielding no
effect and possibly a disappointing social experience for participants.

In the post-pandemic educational landscape where shifts to virtual learning can happen in
an instant, online learning activities such as games and simulations that model social processes
can continue to foster inquiry and development of key social studies skills without any
interruption. Online games and simul