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Abstract

AbstractThis mixed-methods study captures multiple stakeholders’ voices and expe-
riences of a hybrid-flexible (HyFlex) learning environment. It juxtaposes different per-
ceptions of learning experiences, equivalency, and interactions. Tutor strategies to
facilitate communication across space are explored. Thirty-six undergraduate students
experienced the HyFlex model with two synchronous participation modes (i.e., on-site
vs. synchronous remote) and an asynchronous option. The study explores the HyFlex set-
ting from three different perspectives. A survey captured students’ perceptions of their
motivation, learning, engagement levels, ease of communication, and collaboration expe-
riences within or across spaces. An observation report sheds light on strategies to medi-
ate the transition between the physical and virtual space. A tutor’s journal provides the
perspective of teaching on the physical-hybrid—virtual continuum. Meeting students’
needs equally well in the physical and virtual space emerges as a key challenge. The article
contributes to the research about hybrid education environments and the intentional
planning of versatile interactional spaces.
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Introduction

Instructors and students have a shared responsibility in crafting an effective learning
environment (Detyna & Koch, 2023). A learning environment is created through an
interaction between pedagogical, social, and spatial dimensions with dynamic
student and tutor roles, changing expectations, and other variables that shape learning
experiences (Hansson et al., 2022; Leijon et al., 2021; Radcliffe, 2008; Temple, 2014).

The hybrid virtual classroom is not only the most difficult to teach in but also the
most challenging one to learn in as a remote participant (Raes et al., 2020). Many edu-
cators have recognized its potential. In a hybrid-flexible (HyFlex) model, students have
maximum flexibility in choosing their participation mode for any class meeting without
prior notification and without risking a negative impact on their academic achievement
(Bockorny et al., 2023). Beatty (2019) is credited for the popular HyFlex model, which
builds on learner choice, accessibility, equivalency, and reusability. These four values
have inspired multiple variations of HyFlex, such as Studyflex (Bevacqua et al., 2022),
BlendFlex (Rosen et al., 2022), Interactive Synchronous HyFlex (Mentzer et al., 2023),
Here or There (HOT) instruction (Zydney et al., 2019), and Remote Live Participation
(RLP) (Verdooner & Marquart, 2021). Common to these models is the notion of flex-
ibility to accommodate the need for flexible learning trajectories (Raes et al., 2020).

The next step is to face the demand for high-quality hybrid delivery (Bevacqua
et al., 2022) affording equal levels of academic rigor in all delivery modes (Boylan
et al.,, 2022). Current research indicates that educators are trialing different flex
models and initiatives with different foci, for example, establishing equivalency
(Binnewies & Wang, 2019), academic rigor and quality (Boylan et al., 2022), affordan-
ces of flexible learning spaces (Reinius et al., 2021), exploring affordances and oppor-
tunities (Bockorny et al., 2023; Mentzer & Mohandas, 2022), implementation
challenges (Detyna et al., 2022), effective engagement strategies (Bockorny et al.,
2023; Raes, 2022; Raes et al., 2020), comparing academic performances (Mentzer
et al., 2023), students’ psychological needs in HyFlex (Mentzer et al., 2023), design
guidelines (Detyna & Koch, 2023; Raes, 2022; Raes et al., 2019a, 2019b), and creating
learning at the intersection of the physical and virtual space (Leijon & Lundgren,
2019). New frameworks have been proposed, such as the Education Spaces
Framework for the physical-hybrid—virtual continuum (Stgckert et al., 2021) or
DiSCo, a theoretical model for didactic spatial competence building on the potential
and opportunities afforded by varied learning spaces (Leijon et al., 2021). New com-
munities of practice have been formed, such as the HyFlex Collaborative (HyFlex,
2023).

More research has been called for to investigate the factors that shape student
engagement and learning in hybrid environments from a student and teacher perspec-
tive (Raes, 2022). This mixed-methods study contributes to the research on synchro-
nous hybrid learning environments in higher education. It juxtaposes multiple
stakeholders’ voices and perceptions of their learning and teaching experiences in a
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HyFlex setting. While previous research largely focuses on instructors’ and students’
subjective experiences, this study makes an original contribution by emphasizing the
evaluations by a non-participant observer and thus adds a third perspective of substan-
tive value. The theory-grounded observation matrix and the reflective prompts for
HyFlex instructors highlight critical areas to consider when creating learning environ-
ments on the physical-hybrid—virtual continuum (Stgckert et al., 2021).

Background

This section introduces the four principles of the HyFlex model (Beatty, 2019) and the
different types of flexible hybrid spaces with a focus on interactional space. It provides
an overview of research on active engagement in synchronous hybrid learning environ-
ments and offers a brief discussion of the impact of HyFlex settings on learning. A
summary of the affordances and challenges concludes this section.

The Four Principles of HyFlex

The HyFlex model (Beatty, 2019) is anchored in four principles. Learner choice pro-
vides the foundation that undergirds the very idea of HyFlex, namely, flexibility.
Students may choose between participation modes daily, weekly, or even topically
(Beatty, 2019). Without a flexible participation policy, it is just a standard hybrid
course (Beatty, 2019). Previous research informed by self-determination theory
(Deci & Ryan, 1985) has established a connection between students’ perceptions of
flexibility and autonomy. Students feel a sense of autonomy when they have the
freedom to make their own decisions. The ease with which students can flexibly
join a HyFlex class affords them a sense of control over their preferred learning envi-
ronment (Mentzer & Mohandas, 2022). When comparing autonomy satisfaction in a
traditional and a HyFlex instructional approach, Mentzer et al. (2023) did not find sig-
nificant differences; similarly, no differences were found between the on-site and the
remote participants in the HyFlex option.

Equivalency is the second pillar of HyFlex (Beatty, 2019). “There are no poor
cousins between the modes, that is, for equivalency - despite mode chosen, they
each provide students the opportunity for equivalent stand-alone learning outcomes”
(Bevacqua et al., 2022, p. 244). Learners must have access to equivalent materials
and to the same supports regardless of their participation mode (Mentzer &
Mohandas, 2022), for example, by having access to “computer laboratory exercises
offered as high fidelity online simulated exercises” (Bevacqua et al., 2022, p. 244).
In a study by Mentzer and Mohandas (2022), students in an Interactive Synchronous
HyFlex module reported very similar experiences in a design thinking course, no
matter how they participated. However, despite careful planning of synchronous
hybrid teaching, the physical and social proximity to the teaching staff offers a clear
advantage for on-site students over online students (Hayes & Tucker, 2021).
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Similarly, if the synchronous remote students post their thoughts or questions to the
text chat, but these contributions are not heard, read, or responded to, it puts them at
a disadvantage (Boylan et al., 2022).

The principle of reusability builds on the collaborative use of learning artifacts
created by students in all participation modes (Beatty, 2019) and emphasizes the cross-
ing of study mode boundaries (Bevacqua et al., 2022). All materials, activities, and
resources are available on the LMS and used by all student groups. Sharing learning
artifacts across spaces is one example of reusability. Remote students share their
output with on-site students and vice versa. Such learning artifacts may include screen-
shared products, digital posters, text chat transcripts, and Miro boards. Similarly,
visuals created by on-site students can be captured and shared with the remote students.

Accessibility, which is the fourth HyFlex value, requires that all students be granted
equal access to all course contents, resources, and activities, no matter whether they
participate in the physical or virtual space.

Space

A hybrid learning environment encompasses different spaces. Leijon and Lundgren
(2019) have unpacked four spaces, namely, “the physical space, the online space,
the representational space all create a new liminal space, that is, liminal in the sense
of dislocation and uncertainty — a kind of in-betweenness” (p. 2) building on previous
work by Cuthell et al. (2011). The interactional space, created at the intersection of the
physical and the representational space, draws from the interaction among instructors,
facilitators, students, and the representation of content. Research to develop a sharper
understanding of how to support effective learning and teaching in this “in-between
space” and the factors that impact it, such as the level of presence, is ongoing
(Detyna et al., 2022; Detyna & Koch, 2023; Raes, 2022). One issue could be that
the increased space online affects on-site students’ flexibility (Leijon & Lundgren,
2019). For example, on-site students might have to move closer to the portable micro-
phone because the cord is not long enough. On-site students might have less interaction
with the instructor and fewer feedback and interaction opportunities because the
instructor stays in front of her computer for the benefit of the remote participants.
Room and activity diagrams (Hansson et al., 2022) are a helpful tool to visualize the
place and movements of teachers and students in the room and on the communication
surfaces (e.g., whiteboard, tablet, flipchart, etc.). They allow for an analysis of spatial
arrangements and show how these arrangements change depending on the type of
learning activity (e.g., workshops, seminars, etc.) in physical, digital, and hybrid learn-
ing environments. Taking into account the pedagogical intricacies of hybrid teaching
and learning, Stgckert et al. (2021) recommend that “pedagogies must focus on
keeping students attached to the given practice, whether a Frontal Practice with
response systems, a Participatory Practice with central instruction and coaching or
Joint Problem Solving with peer activities and expert feedback™ (p. 11). This is a
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reminder that these teaching practices are “not easy in physical spaces but even harder
in hybrid and online domains” (Stgckert et al., 2021, p. 11). Some of the challenges
arising from facilitating a hybrid learning space affect cross-space interaction.

Interaction Spaces

Cross-space interaction happens at different levels and in different spaces. To create a
sense of presence and community, it is recommended that all students collaborate
across space during group work (Mentzer & Mohandas, 2022) rather than working
within their own space (i.e., physical vs. virtual). The quality and amount of interaction
also have an impact on how well students’ basic psychological needs are met. In an
investigation of relatedness, autonomy, and competence (Mentzer et al., 2023) based
on self-determination theory (Deci & Ryan, 1985), it was found that remote HyFlex
students’ self-reported scores of instructor relatedness were not significantly different
in the traditionally taught course compared to the HyFlex course option, indicating that
students felt an equal connection to their peers and instructors (Mentzer et al., 2023).
Relatedness to peers and to instructors is satisfied when there is intellectual and emo-
tional interaction and a sense of connectedness. Conversely, relatedness is absent when
students feel isolated or disconnected (Deci & Ryan, 1985; Mentzer et al., 2023).
Within the HyFlex course option, however, it was found that relatedness to peers
was significantly higher for on-site students compared to remote students, while relat-
edness to the instructor was equal in both groups (Mentzer et al., 2023). In a study by
Raes et al. (2020) comparing four conditions (i.e., pure f2f, hybrid-f2f, hybrid—virtual,
and pure virtual), remote students rated their relatedness to the instructor lower than f2f
students. With regard to peer relatedness, hybrid—virtual participation was found to be
the worst setting (Raes et al., 2020). Leijon and Lundgren (2019) describe how and
where educators in HyFlex settings create interaction within the same space or at the
intersection of spaces. For example, one teacher might decide to use the physical
room to design the interaction with students, thus drawing all of the instructor’s atten-
tion to the on-site interaction, whereas another teacher might prefer to shape more
complex and versatile interactional spaces by having students interact and create learn-
ing across spaces (Leijon & Lundgren, 2019).

An important marker of interaction is transactional distance (Bolliger & Halupa,
2018; Paul et al., 2015). In an online learning environment, transactional distance
may result in learners experiencing cognitive and emotional separation due to their
geographic separation (Moore, 1993). Tutor strategies to reduce transactional distance
include demonstrating accessibility; creating spaces and time to share ideas, peer feed-
back, and explore diverging points of view; offering assistance; creating engagement
opportunities with other learners; and providing timely feedback on students’ academic
progress (Paul et al., 2015). For example, a positive indicator of low transactional dis-
tance in a HyFlex setting would be that on-site peers and the instructor are easily acces-
sible to remote students.
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Active Engagement

On-campus students have voiced concerns about online students’ reluctance to engage and
perceive it as a key barrier to successful interaction in a HyFlex setting in higher education
(Detyna & Koch, 2023). Bockorny et al. (2023) recommend the following strategies to
foster active engagement for HyFlex settings, namely, creating connections, creating equi-
table learning experiences, preparing for classroom technology, setting clear expectations,
strengthening engagement, and launching synchronous and asynchronous discussions.
Further examples include purposeful discussions, wise use of technology for engaging
opportunities, communicating similar expectations for students regardless of participation
mode, and clear assignments along with rubrics (Bockorny et al., 2023). Instructional inter-
ventions to increase remote students’ active engagement include quizzes, asking oral ques-
tions, launching polls, breakout rooms to facilitate small group work, team-based project
work, and launching quizzes. Quizzes, for example, are positively related to motivation,
regardless of students’ participation mode (Raes et al., 2019b). In the case of team-based
projects, there is a possibility that partners may not be readily available in a hybrid class
(Binnewies & Wang, 2019). Expectations and engagement opportunities vary in a
dynamic interplay between pedagogy, space, and technology (Leijon et al., 2021;
Radcliffe, 2008). For example, Detyna and Koch (2023) reported that “staff were using
MS Teams interactive functions such as polls, chat etc. less than in online-only seminars,
and this was disappointing to some students” (p. 7).

To foster accountability along with active engagement, it is recommended that students
keep their cameras on (Mentzer & Mohandas, 2022). Ideally, there is a room operator or
facilitator who assists the instructor and who can push certain content, launch polls and
quizzes, present the results, operate the digital whiteboard, and connect with the remote
students (Raes et al., 2019b). It is still unclear how and to which extent a HyFlex environ-
ment impacts engagement. Research by Buatois et al. (2022), for example, did not detect
any statistically significant loss in fourth-year pharmacy students’ active engagement in a
HyFlex class. In a HyFlex setting with three different participation modalities (i.e., on-site,
synchronous remote with interactivity, synchronous remote through live-stream), signifi-
cant differences were found between visible and invisible remote students. The students
who were visible on the screens had higher engagement scores than the students following
the course through live-stream without interaction or visibility to the instructor (Raes,
2022). In other words, the on-site students and the “visible” students with an opportunity
to interact had a clear advantage in terms of engagement.

Impact on Learning

Studies have investigated different combinations of attendance modalities, making
comparisons in terms of academic achievement rather difficult. Mentzer et al. (2023)
have measured the performance of student groups in HyFlex classes, comparing the
academic achievement of students who always attended on-site and students who
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attended remotely at least once. Median scores and grade distributions were signifi-
cantly different. Mean differences, however, were similar and statistically insignificant.
The ratios of students who earned each grade were significantly different in the
face-to-face (f2f) only group compared to the HyFlex group enabling remote participa-
tion, with more students earning an A grade and more students earning an F grade than
in the f2f only model. However, no statistically significant differences were found
when comparing the academic performance of students who consistently participated
f2f with those who participated remotely once or more (Mentzer et al., 2023).

Challenges and Affordances

In addition to concerns about remote students’ active engagement (Hayes & Tucker,
2021) and issues related to audiovisual communication and hybrid functionality
(Detyna et al., 2022; Sanchez-Pizani et al., 2022; Stgckert et al., 2021), there is also
the matter of increased complexity. Bevacqua et al. (2022) observed that “excess
volume can exacerbate perceptions of subject matter complexity more so than in
face to face settings” (p. 247). In other words: Content appears more difficult than it
really is. Thus, it is advisable to make informed decisions on whether the HyFlex
model matches a specific discipline and the structure, contents, and pedagogical under-
pinnings of a course (Bevacqua et al., 2022). Another challenge is that students might
choose remote participation “as a way of being harder to notice” (Mentzer et al., 2023,
p- 85). There are concerns that the HyFlex option, which is a good fit for students with
high self-regulation, intrinsic motivation, and good time management, is unsuitable for
less engaged students (Boylan et al., 2022; Mentzer et al., 2023). This is in line with
Raes et al. (2020) who reported that students were least motivated when attending
class remotely. Conversely, intrinsic motivation was higher when all students attended
remotely. The cognitive burden resulting from handling multiple layers of technology
and facilitating multimodal communication (Boylan et al., 2022; Detyna et al., 2022;
Stgckert et al., 2021) is an additional challenge. The need for multi-tasking in multi-
modal HyFlex teaching can be damaging to one’s focus as a lecturer and to high-
quality content delivery (Boylan et al., 2022), highlighting the importance of striking
a balance between technology and pedagogy (Sanchez-Pizani et al., 2022).

Table 1 summarizes the affordances and challenges of a HyFlex learning environ-
ment, with the affordances outnumbering the challenges.

Purpose

This study explores how students perceive their experience in a physical—virtual learn-
ing space and what they make of the choices and flexibility afforded by this HyFlex
environment. For triangulation purposes, their experiences are juxtaposed to the per-
ceptions of a non-participant observer and to the perceptions of the students’ instructor.
The study is framed by four research questions:
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1. What are undergraduate students’ perceptions of their learning experience in a
HyFlex environment?

2. What is the effectiveness of a HyFlex environment from the perspective of a non-
participant observer and a HyFlex instructor?

3. In a HyFlex environment, are students’ needs met equally well in the physical and
virtual space?

4. What are implementation challenges in HyFlex?

Methodology

The study is designed as an evaluation study to help make informed decisions about the
department’s future approach to hybrid education. This section describes the setting,
the participants, the technology, procedures and participation modes, data collection,
and data analysis procedures of both the quantitative and qualitative data.

Setting

This study was conducted at a teachers’ university in Switzerland. The first author taught
two classes (n=26, n=10) at the undergraduate level in the spring semester of 2023,
with a combined total of 26 female (72%) and 10 male (28%) students pursuing a
Bachelors Degree in Primary Education. Most of the students already knew each other
from previous semesters. Students were informed that their classes had been designed as
HyFlex courses and that they were free to choose from two synchronous participation
modalities: on-site participation or synchronous remote participation for any one of the
10 weekly sessions. Synchronous remote participation included visibility and interactivity
(Raes, 2022) in that the remote students were asked to turn on their cameras and activate
their microphones so that their on-site peers and the instructor could see and talk to
them. The instructor was always physically present in the classroom. The third option
was asynchronous. If they were prevented from attending synchronously, they completed
class activities on their own time and were required to submit the mandatory deliverables
on a weekly basis. In observance of the university’s minimum attendance rule of 80%,
the third option was limited to two sessions. Figure 1 shows a student’s possible hybrid
journey throughout the semester.

Classes were either held in mid-sized classrooms with traditional column-and-row seating
accommodating up to 36 students or in a multimedia experimental room seating up to 30
students. The latter offers flexible seating options with chairs on casters with integrated
desk shelves. Students enjoy swiveling around on their chairs to create new group constel-
lations. Their versatility affords interactive teaching and learning settings for dynamic group
sizes. This room was refurbished to provide “redesigned learning spaces [to] create novel
affordances for personal and social learning and teaching activities” (Reinius et al., 2021,
p- 341). The standing desks and counter chairs are a popular group space. Figure 2 shows
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Week  On-site Synchronous  Asynchronous
Remote
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Figure |. Example of a student’s hybrid journey switching between on-site, synchronous
remote, and asynchronous offline participation.

the multimedia experimental room including the easily navigable Cisco Webex™ RoomS55
monitor (Cisco, 2021), which will be described in the next section.

Technology

The tutor installed Cisco Webex™ Room55 (Cisco, 2021) in each weekly session to accom-
modate the students who wished to join remotely. Room55 was set up eight times in each
class resulting in a total of 16 hybrid sessions. Cisco Webex™ Room55 affords a fully inte-
grated collaboration system with a large monitor, speaker tracking, and a 5 K UltraHD
camera with a wide-angle lens to show everyone in the room. It comes with two highly sen-
sitive table microphones. Acoustics being the most important factor in determining students’
satisfaction and performance (Sanchez-Pizani et al., 2022; Yang et al., 2013), special atten-
tion was paid to the acoustic quality to approximate a full experience for remote students.
Similarly, Detyna et al. (2022) highlight the need for high audiovisual quality to preserve
human communication in a hybrid space and to avoid that “lousy acoustics and light con-
ditions have a negative impact” (p. 9). Students were assured that they could rely on
Roomb55 being available at each session and that they would not need to give the instructor
prior notice on how they wanted to participate, similar to Detyna and Koch (2023). Each
session was streamed live but not recorded because a live recording might hinder attending
students’ active participation or be an incentive for students to not attend at all (Boylan et al.,
2022). Zoom was used as a meeting platform.

Participation Modes

Detailed records of students’ participation mode are shown in Appendix 1. The partic-
ipation mode was documented in the weekly attendance records. Attendance (i.e.,
on-site and synchronous remote combined) was 92% in Group A and 97% in Group



Nussli and Oh |

Figure 2. Multimedia experimental room with chairs on casters, standing desks, and Cisco
Webex™ Room55.

B throughout the semester. The minimum attendance stipulated by the university is
80%. On average, a large majority was on-site. Some sessions had zero synchronous
remote participants, whereas other sessions had a remote participation rate of up to
35%. Average synchronous remote attendance based on eight sessions with the
HyFlex option was 12%. In most sessions, students in the two observed classes
called “Professional Language Competence” performed microteaching sequences to
practice teacher talk appropriately graded for elementary school children learning
English as a foreign language.

Data Collection

Data emerged from three sources and methods, namely, a student survey, a non-
participant observation conducted by an undergraduate research assistant, and a tutor
journal.

Student Survey. A survey (Appendix 2) was designed to explore the effectiveness of the
HyFlex approach. The survey content was inspired by previous work (Bockorny et al.,
2023; Detyna et al., 2022; Kohnke & Moorhouse, 2021; Leijon & Lundgren, 2019;
Mentzer et al., 2023; Mentzer & Mohandas, 2022). The first version of the survey
was piloted in the spring of 2022 with a sample of 40 respondents. The survey was
revised to allow for a better differentiation between the on-site and remote students’
perspectives. Further revisions were implemented after a review by the authors and
a subsequent review by the research assistant (i.e., the uninvolved observer) who, as
a former student of the program, was able to provide a student perspective on each
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survey item. The survey was built around seven questions, namely, three multiple-
choice (MC) questions (single-response or multiple-answer format), three open-ended
questions, and one general comment item at the end of the survey. The MC questions
each had between four and five response choices, including a “don’t know” option.
There was an optional comment box after each MC item. Before completing the
survey, the instructor reminded the students that the HyFlex approach had offered
them a choice regarding their participation mode throughout the semester. The defini-
tion of on-site (i.e., physical classroom) and remote participation (via Zoom/ Cisco
Webex™ Room55) was clarified before they started completing the survey. Students
were informed that if they chose to complete the questionnaire, their responses
would be used for research. The survey was administered via Moodle in session
number eight. Participation was optional and anonymous. In Group A (n=26), 15 stu-
dents were on-site, nine students attended remotely, and two students, who were
absent, completed the coursework asynchronously. In this class, 16 students completed
the survey. In Group B (n=10), seven students were on-site, two students attended
remotely, and one student was absent. In this class, seven students completed the
survey, which resulted in a total of 23 survey responses. The overall response rate
was 70%. The survey was anonymous, which is why it is unknown how many
on-site students and how many synchronous remote students completed the survey.

Non-Participant Observation

A research assistant, an alumna from this Bachelor’s program, conducted the obser-
vation (Appendix 3) during four sessions (i.e., two 90-min sessions on two different
days). The observations were conducted in week 5 and week 6 of the spring semester
in 2023. A guest lecturer from the United States hosted two sessions in week 6. These
sessions were purposefully selected for the observation. The observation notes resulted
in 6,555 words and were of similar length for each session.

Tutor Journal

To cross-reference the research assistant’s observation notes with the instructor’s
perceptions, the instructor documented her observations for the same four sessions.
Appendix 4 shows the 21 reflective prompts on the tutor’s strategies. The journal con-
sists of 5,681 words.

Data Analysis

Mixed-methods data emerged from a student survey with single-response and
multiple-answer items and two open-ended items. The percentages for each response
choice will be reported. Ten predetermined categories drawn from the literature
review were applied to the analysis of the observation reports and the tutor journals,
namely, interaction, active engagement, tutor strategies, space, HyFlex values, com-
munication challenges, space, time and effort, social presence, and impact on learning
experience. For each predetermined category, one or several codes emerged during
coding. A total of 366 units of analysis were coded, with the majority of 246 units
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originating from the research assistant’s observation reports. The coding was done in
MAXQDA 2018 to produce code frequencies. The high-frequency codes with repre-
sentative statements will be reported in the Results section.

Reliability and Validity

Multiple strategies supported reliability, including peer review of the student survey
and the observation matrix; triangulation of methods (i.e., survey, observation, and
tutor journal); parallel analysis of observation reports and tutor journals; triangulation
of investigators in the data collection process; and triangulation of source (i.e., stu-
dents, observer, instructor, and researcher) (Merriam & Tisdell, 2016). An audit trail
was kept throughout data collection and analysis. Validity is supported by the theory-
based development of the data collection tools. Table 2 shows the concepts framing the
observation foci, the tutor journal prompts, and the survey questions.

Results

The results are organized around the research questions. According to the survey, a
majority of students (73%) mostly participated on-site. Namely, 10 students (43%)
never attended remotely and seven (30%) only attended remotely once. A minority
reported regular remote participation, namely, four (17%) attended remotely twice
and two (9%) selected “three times or more.” These self-reported numbers align
with the attendance records (Appendix 1).

Students’ Perceptions

The first research question asks about students’ perceptions of their learning experience
in a HyFlex environment. The impact of HyFlex, learner choices, the instructor’s
accessibility, student interaction, and students’ overall experiences will be reported
first. The observation report and the tutor journal paint a different picture, as will be
shown later.

When asked about the impact of the HyFlex setting, students’ responses indicate a
minor impact, both positive and negative, of the HyFlex setting on the on-site students’
experience. A majority of 20 (87%) out of 23 respondents reported that the learning
experience was not lowered by trying to include the remote students. Two students
(9%) stated that including the remote students had actually enhanced the on-site stu-
dents’ learning experience. Only one single student (4%) believed that the experience
had been lowered. Eight comments were left in the open-comment section. “Time” was
mentioned repeatedly, as in “sometimes the HyFlex [remote] students take longer to
respond” and it “created some wait-times when you were explaining something to
them. However, I don’t feel like this lowered my learning experience.” Overall, the
comments indicated that the HyFlex option afforded students the opportunity to join
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Table 2. Concepts.

Tutor
Concept Observation journal  Survey Research
Impact on learning . Bockorny et al. (2023); Mentzer and
experience Mohandas (2022); Raes (2022)
Learner choice and . Beatty (2019); Bevacqua et al.
flexibility (2022); Bockorny et al. (2023);
Kohnke and Moorhouse (2021);
Mentzer and Mohandas (2022)
Instructor’s . . . Mentzer and Mohandas (2022)
accessibility
Accessibility . . . Beatty (2019); Bevacqua et al. (2022)
Cross-space : . . Boylan et al. (2022); Leijon and
interaction Lundgren (2019); Mentzer et al.
(2023); Raes (2022); Stockert
etal. (2021)
Active engagement . . Binnewies and Wang (2019);
Bockorny et al. (2023); Raes et al.
(2020); Raes (2022)
Tutor strategies . . Leijon and Lundgren (2019);
Mentzer and Mohandas (2022)
Space . . . Leijon and Lundgren (2019);
Stackert et al. (2021)
Equivalency . . Beatty (2019); Binnewies and Wang
(2019); Detyna et al. (2022)
Reusability . . Beatty (2019)
Communication . . . Detyna et al. (2022); Kohnke and
challenges Moorhouse (2021)
Student—tutor . . . Kohnke and Moorhouse (2021)
interaction
Time and effort . . . Boylan et al. (2022); Kohnke and
Moorhouse (2021)
Social presence . . Detyna et al. (2022); Raes (2022);
Stockert et al. (2021)
Motivation . Mentzer and Mohandas (2022)
Stress . . Bockorny et al. (2023); Boyer-Davis
and Berry (2022)
Autonomy . Deci and Ryan (1985); Bockorny

et al. (2023); Mentzer et al.
(2023); Raes et al. (2020)
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when they were unable to attend in person. “It would have been less valuable if people
that are sick could not have joined.”

Regarding learner choice, students appreciated the freedom to choose between
on-site and synchronous remote participation for any one session. This survey item
was a multiple-answer item. The two positively worded response options were each
selected 18 times (78%), namely, “being allowed to choose gave me a sense of
safety” and “being allowed to choose gave me a sense of control over my learning.”
The two negatively worded response options were selected by a small minority,
namely, “It made me feel obligated to join sessions that I usually would not have
attended (e.g., when I'm sick)” was selected by three students (13%). No one selected
the response choice of “having to choose was overwhelming and/or stressful.” Eleven
brief comments were posted to the open-comment section. They referred to remote par-
ticipation as a back-up plan if they were unable to attend in person, but also to more
flexibility in scheduling, more autonomy, and increased motivation, as in “I think it
made learning more flexible and therefore more enjoyable.”

When asked about the instructor’s accessibility, there was consensus that the
instructor was equally available to on-site and remote students. “I would say that in
both situations, on site and in Zoom, I was always able to interact with the instructor.
There was sometimes a short waiting time but not in a bothering way.” Both groups of
students found it very easy to ask questions and obtain feedback from the instructor and
that there had been “no communication problems at all.”

Regarding cross-space interaction opportunities, students’ responses align with the
observer’s report and the tutor’s perceptions, namely, that cross-space interactions
were rare. There were only seven cross-space interactions throughout the observation
period of four sessions. “I only had one interaction with a remote student, when we did
the weather forecast task. That was pretty easy since it was only one remote person and
we just presented in front of the laptop.” When there were two or more remote partic-
ipants, however, they were assigned to virtual breakout rooms for group tasks rather
than being teamed up with on-site students. The instructor purposefully made the deci-
sion to save time, to avoid sound issues in the physical classroom affecting both
groups, to provide remote students with higher sound and visual quality (i.e., within
the virtual room), and to reduce the transactional distance (Paul et al., 2015) within
the remote group. Students’ comments suggest that working within the same space
was a sensible pedagogical decision. “I found interaction across spaces more difficult.
Attending on-site I found it easier to just interact with students that were on-site too.
When I attended online I experienced interaction within the virtual space as very prac-
tical, it worked well.”

The responses reflect a wide range of experiences regarding the interaction space.
Some had positive experiences, “I think it worked great,” whereas some students per-
ceived the interaction between on-site students and remote students as “‘a little bit more
difficult.” One of the reasons given was physical distance in terms of “the people sitting
right next to the device are much closer to them [the remote students]” and “I interacted
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less with the remote students because I was always sitting a little bit further away” from
the Cisco Webex™ Room55 monitor.

Some statements revealed different perceptions of remote participants’ roles, such
as in “I think it’s more about listening when you’re online.” Technology-induced chal-
lenges in communication were mentioned as an additional obstacle to cross-space
interaction. “Sometimes it was difficult to understand what the students in the class-
room were saying. But often the teacher repeated the answer or we could guess
what they were saying based on the reaction.” When asked what changes they
would make if they were the instructor, it was suggested that on-site students should
have logged in to Zoom as well in order to collaborate. “I sometimes thought that it
could have been easier if on site students would have joined the Zoom room.”

The last survey item asked about students’ overall experience. Some students
reported increased motivation, as in “the HyFlex format worked really well and
increased my motivation. It impacted my learning for the better.” It was suggested
repeatedly that more courses should be delivered in HyFlex:

I find the whole setting a really good alternative and would welcome if this were used
more. After Corona, far too little has been done in this regard. We continue as before
and do not consider whether perhaps hybrid seminars would be more useful.

A large majority, however, prefers on-site participation for various reasons, such as in
“as a remote student I wouldn’t contribute that much to the class because I would feel put
on the spot too much.” While some described their level of participation as being the same
no matter how they attended, several students clearly expressed a higher participation level
when physically present. The HyFlex format was not perceived as hindering anyone’s
learning nor did anyone report that it had caused anxiety, stress or confusion. Minor com-
munication challenges, however, were mentioned repeatedly.

Changing Perspective: Perceptions of an Observer and a HyFlex Instructor

The second research question explores the perceptions of an uninvolved observer and
the perceptions of a HyFlex instructor. In stark contrast to the vastly positive student
responses, the observation report and the tutor journal paint a rather different
picture. The observer’s and the instructor’s voices are much more critical and question
the effectiveness of the HyFlex environment, as delivered in these two courses. As
mentioned earlier, four 90-min sessions were observed. A guest lecturer (TS) from
the United States hosted two of the four sessions, while the other two sessions were
delivered by the usual instructor/tutor. Table 3 shows six high-frequency codes clus-
tered around five predetermined categories. The high-frequency codes include
student—tutor interaction, implemented tutor strategies and missed opportunities,
moving within space, non-equivalency, and technology-induced challenges in commu-
nication. Representative statements are provided for each code.
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Table 3. High-Frequency Codes and Representative Statements.

Category

High-frequency codes

Representative statements

Frequency

Interaction

Tutor strategies

Space

HyFlex values

Student—tutor interaction

Implemented tutor
strategies

Missed opportunities

Moving within space

Non-equivalency

“The guest lecturer had several
exchanges with the remote
student. It was obvious that
he cared very much about
including the student and
giving him practice
opportunities that would
approximate his classmates’
experiences who were
onsite.”

“By being very attentive and
noticing nonverbal responses
of remote students, the tutor
noticed T. [student] shaking
her head when talking about
metalinguistic feedback and
therefore called on her.”

“The remote students did not
receive separate instructions
for the task about error
correction strategies. They
were just sent out to
breakout rooms.”

“At one point B. [student] and
TS [guest lecturer] were
showing how the activity had
to be done at the front of the
classroom. Multiple cameras
displayed this scene from
multiple angles, which might
have been confusing for the
remote students.”

“When the on-site students had
to talk to their neighbor
about an example of oral
corrective feedback, TS
[guest lecturer] told the
remote students to talk in the
text-chat. That was not an
equivalent option. There

35

54

20

32

55

(continued)
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Table 3. (continued)

Category High-frequency codes Representative statements Frequency

were about 10 students in the
chat, so everyone got to
participate less and texting in
the chat is usually also

slower.”
Communication Technology-induced “Because Cisco Room55 was in 42
challenges challenges in one of the breakout rooms,
communication TS [guest lecturer] had to

mute the microphone and
forgot to unmute it. As a
consequence, the remote
students were unable to hear
him after the breakout room
session and the tutor had to
unmute the microphone by
touching the navigator
control.” “During a group
activity, one remote group
was not muted and the
on-site students could hear
them talking with each other
rather loudly, which might
have distracted some on-site
students.”

Note: HyFlex: hybrid-flexible.

Regarding student—tutor interaction, 35 instances were documented over the course of
four sessions. There were more student—tutor interactions when there were fewer remote
students. The number of student—tutor interactions was lowest when there were a lot of
remote students. Interactions were rather basic and included sound checks, asking
remote students about their preferences regarding collaboration partners, as in “tutor
asked J. before the session if he would rather collaborate with the guest lecturer or an
on-site student since he is the only remote student” and about their preferences regarding
within-space or cross-space interactions, as in “I asked T. and M. if they were OK in the
breakout room or if I should set them up with two on-site students. They had no preference
so I went with the easier option (breakout room).” Interactions mainly took place at the
beginning and at the end of a session. Interactions throughout the session were limited
to giving instructions, giving and obtaining feedback, and frequent check-ins.

The next theme, tutor strategies, is divided into implemented tutor strategies and
missed opportunities. Fifty-four units were coded as implemented tutor strategies.



Nussli and Oh 19

Each session started by greeting the remote students by name individually and telling
them how the instructor would be in touch throughout the session. The instructor said
the names of the remote students out loud at the beginning of class so that the on-site
students knew who was joining remotely. Remote students were told how to contrib-
ute, as in “I asked remote students to chime in and I asked on-site students to help me
include the remote students or tell me if they saw the remote students waving.” The
instructor helped remote students to locate the tasks on the learning management
system (LMS) by sharing her screen. Before sharing her screen, the instructor would
consistently announce “I will now share my screen with you. Can you see it?”

The instructor paid attention to remote students’ facial expressions. She tried to call
on the remote students first, although not consistently. Good eye contact was estab-
lished either through the laptop camera or through Cisco Webex™ Room535, as in
“during class discussions she looked over her shoulder into the camera of Room55.”
Sometimes, but not often enough, remote students were actively included, for
example, by asking students to model an activity. Deliberate pausing was applied as
a strategy to encourage active engagement. The instructor posted written instructions
to the text chat on an as-needed basis. When remote students returned from the break-
out room, they were welcomed back. “The tutor also made eye contact with the remote
students when they came back from the breakout room and acknowledged them in that
way.” At the end of each session, the instructor would ask them individually and by
name about their remote experience. Although there are many more examples of imple-
mented tutor strategies, there were numerous missed opportunities.

Twenty instances were identified as missed opportunities. For example, after the
instructions for a self-reflection task, the instructor asked the on-site students if they
had any questions regarding that task, ignoring the remote students. Although there
were periods of high interaction between the guest lecturer and the remote student,
there were also times with virtually zero contact, as evidenced in “Neither instructor
looked at him or was available in the text chat” and “he was also not called on
during those segments.” Too often, the remote students were treated like passive
attendees. Although the instructor made an effort to acknowledge remote students at
the end of the session, the observer noticed that this was not always the case (“No per-
sonal goodbye at the end of the session”). The observer also noticed that when giving
instructions to both groups (i.e., on-site and remote), the tutor mostly only had eye
contact with the on-site students, although she had made a conscious effort to be as
inclusive as possible.

Moving within space also emerged as a high-frequency theme. There were issues
with the position of the Cisco Webex™ Room55 monitor, as in “because of the posi-
tioning of Room55 (and its camera), the remote students were not able to see the whole
classroom.” There were also issues with the instructor’s and the guest lecturer’s posi-
tion. “Whenever TS [guest lecturer] looked at his Powerpoint slides and notes, it
seemed like he was looking into the laptop camera. However, his notes and slides
were not on the same laptop as the laptop with the camera, so sometimes he was
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completely out of frame when he was looking at his notes.” The observer also noticed
that the instructor often had her back to the camera during class discussions. The fol-
lowing observation illustrates the impact of space on the tutor’s limited options for
movement in the classroom and a potential effect on engagement: ‘“Throughout the
whole lesson the tutor often stood in front of the laptop and did not move a lot,
which might have led to a less engaging and less gripping lesson for the on-site stu-
dents because the tutor was not able to move around freely.” Although the classroom
was designed to seat up to 36 students, space was rather limited, especially in the front
of the classroom where Room55 was positioned right next to the instructor’s desk and
the blackboard. The instructor occasionally repositioned Room55 while all students
(i.e., remote and on-site) were occupied so that it would not disrupt the flow of the
lesson, but she sometimes forgot to return it to its original place. Despite efforts to
ensure access for all, there were moments when the remote students “were unable to
see the checklist and the program for the lesson because it was out of frame and
none of the cameras were able to pick up everything,” thus indicating limited equiva-
lency of the physical and the virtual space.

Meeting Students’ Needs in HyFlex

Non-equivalency emerged as a response to the third research question exploring whether
students’ needs were met equally well in the physical and the virtual space. Thirty-five
instances of non-equivalency were observed. Often, remote students were put at a disad-
vantage because they were treated as passive attendees. Another problem was that “for the
remote student, it was a lot harder to chime in just because he could not ‘see’ the turn-
taking, whereas in the classroom you could see who is raising their hands or if the
guest lecturer is about to say something else.” It was noticeable that on-site students
were more efficient with task completion compared to remote students who first needed
to locate the task sheets on LMS and join the breakout room. The different pace in the
physical and the virtual space resulted in problems such as, “at this point, the [on-site] stu-
dents were already done with the activity and we needed to move on without J. [student]
having had a chance to do the activity.” The observer noted that it was considerably harder
for remote students to ask questions. To save time, remote students were asked to “discuss
the task in the chat again, which led to the same problems: not an equal opportunity to
solve the task,” whereas the on-site students could do the task orally. On-site students,
too, were occasionally at a disadvantage. For example, “at the end of class, when both
on-site and remote students had questions, the on-site students had to wait because the
remote students were prioritized.”

Implementation Challenges

The fourth research question addresses implementation challenges. Technology-induced
challenges in communication is the last high-frequency theme with 42 counts. These
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challenges include sound issues likely caused by an overdue update of Cisco Webex™
Room55 as well as miscommunications between the guest lecturer and the instructor.
The observer reported that “the communication between the instructor and TS was not
flawless, which led to a number of small obstacles that prevented a fluid transition. For
the most part it created a disadvantage for the remote students while the on-site students
were not affected.” The muting and unmuting of the two portable microphones and the
microphone control button on the Room55 navigator during cross-space collaboration
tasks caused some of the sound issues and could have been avoided if the guest lecturer
and the instructor had coordinated their actions more effectively, which, in turn, would
have resulted in increased preparation time.

Discussion

Diverging Perceptions

The primary purpose of this research was to explore multiple stakeholders’ voices and
experiences of a HyFlex environment. The findings indicate that the students’ (i.e.,
teacher candidates) experiences were vastly positive, whereas the observation
reports and the tutor journal highlight major obstacles potentially impacting students’
learning experiences. Meeting students’ needs equally well in the physical and virtual
space emerges as a key challenge. The main themes that emerged from the qualitative
data include learner choice as a key affordance, tutor strategies as a critical prerequisite
to mediate learning along the physical-hybrid—virtual continuum (Stgckert et al.,
2021), the challenges of establishing equivalency, overcoming the challenges in com-
munication, creating cross-space interaction, fostering active engagement, and captur-
ing the impact of a HyFlex environment on learning.

Learner choice, and all of the flexibility that comes with it, is the key affordance of
the HyFlex model according to students’ responses, which aligns with previous
research (e.g., Beatty, 2019; Bevacqua et al., 2022; Bockorny et al., 2023; Boylan
et al., 2022; Kohnke & Moorhouse, 2021). The enhanced audio-visual quality had a
positive impact on their synchronous remote experience and on their sense of presence.
Statements such as “it felt nearly as if I was on campus” echo previous research
(Detyna et al., 2022; Sanchez-Pizani et al., 2022). Stgckert et al. (2021) discuss the dif-
ficulty to “expand a local physical practice into a shared hybrid space and deliver a
sense of shared presence to all participants” (p. 8). One way to build a sense of
co-presence is to prioritize work in smaller groups, for example, in team-based joint
problem-solving scenarios (Stgckert et al. (2021).

The tutor strategies implemented in this research were informed by previously pub-
lished design guidelines and recommendations (Bevacqua et al., 2022; Leijon &
Lundgren, 2019; Mentzer & Mohandas, 2022), both at the technological and pedagog-
ical level (Raes et al., 2020). Examples include planning on how to integrate interac-
tivity; welcoming remote students by name and including them to reduce the distancing
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effects; communicating requirements clearly and in advance; opening the virtual room
early for sound checks and to ensure full hybrid functionality; clear signposting on the
LMS; frequent screen-sharing; and cognitively activating students by frequent use of
quizzes, polls, and asking questions (Bevacqua et al., 2022; Raes et al., 2019b).
Raes et al. (2019a) provide detailed guidelines on support, clear communication, acti-
vating learners, and curriculum alignment. The students in this study noticed the use of
these strategies and felt that they were implemented effectively. However, trying to
include the remote students became increasingly challenging with growing numbers.
Despite efforts to encourage the remote students to participate actively, responses
were infrequent. Nevertheless, in terms of reusability (Beatty, 2019), there were a
few opportunities to share learning artifacts across spaces. For example, when the
guest lecturer started the plenum discussion, he picked out an example from the text
chat, thus acknowledging the remote students’ efforts and contributions.

Regarding equivalency, the survey responses indicated that a large majority of stu-
dents in this study were satisfied with their synchronous remote participation and did
not report any negative impact on their learning. Nevertheless, it is advisable for edu-
cators to evaluate carefully whether the HyFlex model matches their discipline
(Bevacqua et al.,, 2022) and whether it aligns with the structure, contents, and
purpose of a specific course. The module described in this study was a hands-on,
practice-oriented class pivoting around microteaching sequences. From the tutor’s per-
spective, the synchronous remote option was beneficial insofar that it was better to par-
ticipate online than miss the class entirely (Mentzer et al., 2023). It could be argued that
the HyFlex principle of equivalency was not achieved because asynchronous partici-
pants did not have access to the class recordings. In the observed classes, it was impos-
sible to create opportunities for equivalent stand-alone outcomes (Bevacqua et al.,
2022, p. 244) because the student-performed microteaching scenarios took up the
most space and time. This is also the reason why class recordings were not feasible.
Even if the permission of all students had been obtained, it is unlikely that the
remote students in asynchronous mode would have watched any of the recordings
since the microteachings only served practice purposes and were not designed for
content delivery. Similarly, the microteaching scenarios geared toward teaching in ele-
mentary classrooms would be rather difficult, if not impossible, to replicate in an online
space. Thus, the observed classes would not be compatible with a truly HyFlex option
that has no restrictions on participation modality. For example, the microteaching of an
inquiry-based learning scenario involving a lot of artifacts (e.g., rocks, magnets, recy-
clables) would be rather impractical if students only ever attended online (i.e., synchro-
nously or asynchronously).

Overall, the students perceived the participation modalities as equivalent and effec-
tive, which raises the question of whether the instructor’s and the observer’s percep-
tions are of any significance at all. For most students in the observed classes, it was
the first time to experience the superior sound and visual quality that Cisco
Webex™ Room55 affords. The authors believe that this experience contributed to
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their positive assessment of the HyFlex environment and that the students’ perception
might have been different if more or all of their classes had been offered as HyFlex
courses. Even if students who took a mostly remote path through the course with
similar academic achievements and who also perceived equivalency, the discrepancies
in perceptions still offer a valuable opportunity for the instructor to analyze what
worked and which areas need improvement. These areas encompass curriculum devel-
opment, lesson planning, teaching practices, Universal Design for Learning, equity
pedagogy, cognitive learning styles, mobile pedagogy, intentionality in the use of tech-
nology, classroom management, feedback practices, collaborative learning, etc. A
HyFlex instructor’s analysis will not only lead to an improvement in hybrid teaching
but can also have a positive impact on the overall quality of face-to-face teaching.

Implementation Challenges

Implementation challenges include issues with regard to communication, cross-space
interaction, (lack of) active engagement, and impact on learning. Regarding challenges
in communication, the students, the observer as well as the instructor have described
several avoidable instances in which the remote students could not hear what was
going on in the classroom. Had there been a room operator or a graduate teaching assis-
tant coordinating the audiovisual equipment, as recommended in previous research
(Boylan et al., 2022; Detyna et al., 2022; Detyna & Koch, 2023; Raes et al., 2019b),
these problems could have been avoided. Technical and pedagogical training for edu-
cators is critical (Detyna et al., 2022; Detyna & Koch, 2023). While most universities
offer on-call tech support, as does this university, room operators may not be an avail-
able service at all institutions. The university’s audio-visual team support, which was
called on multiple times, was critical to ensuring a positive overall hybrid flexible
learning experience (Detyna & Koch, 2023). In particular, audio quality should be
among the top priorities to engender an increased sense of presence and positive expe-
rience for remote participants (Detyna et al., 2022; Raes, 2022; Sanchez-Pizani et al.,
2022; Yang et al., 2013).

Another priority is that hybrid functionality must be easy to use for teachers (Stgckert
et al., 2021). Easy and intuitive use of audiovisual and video-conferencing equipment is a
prerequisite for creating “seamless connections across spaces between all participants
enabling teamwork and shared workspaces so that teachers can focus on delivering the
appropriate methods and guiding adapted to the hybrid learning scenario” (Stgckert
et al., 2021, p. 8).

The lack of cross-space interaction among students was striking. While there was
frequent interaction and contact between remote students and the instructor, cross-
space communication among students was mostly inexistent. Nevertheless, the stu-
dents repeatedly expressed satisfaction with the instructor’s decision to keep students
collaborating in their own space if more than one student attended remotely. They
understood that it would take extra time and effort to collaborate across space. The
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findings regarding cross-space interaction largely concur with Detyna and Koch (2023)
whose participants reported that “some found group activities worked as an equalizer
between the in-room and online experience if it worked well, or were a key dividing
factor if it didn’t” (p. 8), with some of their students voicing regret that the on-site stu-
dents were not teamed up with remote students. The teaching staff described in Detyna
and Koch (2023) either chose to separate online and in-room students or combined
them by asking those in-room to join the main call or set up separate MS Teams
calls themselves. In the current study, however, the on-site students were never
asked to join the main call.

To facilitate cross-space communication via Cisco Webex™ Room55, several
issues remain unresolved. For example, it is not possible to switch off just one of
the two portable microphones. It is either both or none. This means that due to the
microphones’ high sensitivity, the remote student can still hear all other (on-site)
groups speaking. The microphones are so sensitive that they even pick up the shuffling
noise of paper. Conversely, hearing the remote participants speak in the background
also turned out to be distracting for on-site students, which indicates that the sound
issues affect both groups. If the microphones are turned off, one of the on-site group
members needs to log in to Zoom on their own laptop to establish audio communica-
tion or even put on a headset. Mentzer et al. (2023) caution that “students in the class-
room can only communicate with online students if they too run the software and use
headsets — thus — the burden generated by adding online participation as an option is
partially shouldered by students who have made the journey to the classroom”
(p- 5), which illustrates that increased online flexibility affects flexibility in the
campus space (Leijon & Lundgren, 2019).

Active engagement emerged as an additional challenge. It was noticeable that some
remote students were participating much more actively than others. However, it should
be cautioned that remote students might only appear to be disengaged, for example,
because the instructor fails to provide room for them to give input, share their learning,
or ask questions. Even if remote students appear disengaged, educators should consider
the possibility that some “students who are easily distracted may choose to participate
remotely so they can be in a quiet environment, which may allow them to focus on the
course more intently” (Mentzer et al., 2023, p. 6). Students in the present study need to
be reminded to turn their cameras on to be visible and “present” (Detyna & Koch,
2023; Raes, 2022). If cameras are turned off, the instructor’s ability to notice
off-task behavior is limited as opposed to on-site students who can be “redirected
when they are distracted” (Mentzer et al., 2023, p. 5).

Impact

The impact of HyFlex on students’ learning is difficult to capture. Similar to Boylan
et al. (2022), 96% of students in the present study reported positive feelings about
their learning experience. This finding can be explained by students’ appreciation
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for increased flexibility. Some students reported feeling constrained by the university’s
minimum attendance requirement of 80% and called for a more relaxed attendance
policy. Only one student out of 23 felt that their learning experience was lowered
due to the HyFlex setting. Some of the key challenges impacting students’ learning
included a lack of active remote students’ engagement (Raes, 2022), high cognitive
load (Boylan et al., 2022; Zydney et al., 2019), issues around multitasking at the inter-
section of pedagogy, space, and technology (Boylan et al., 2022; Hansson et al., 2022;
Leijon et al., 2021; Radcliffe, 2008), and challenges in communication (Detyna et al.,
2022; Kohnke & Moorhouse, 2021). Although students reported having very good
access to the instructor, the instructor herself experienced split attention, having to
engage with on-site students and remote students simultaneously. These findings
echo instructors’ narratives described in Boylan et al. (2022), such as “monitoring
online chat while also trying to lecture at the same time” and “it damaged my focus
as a lecturer and managing various technology around making sure the student
remained engaged distracted my train of delivery somewhat” (p. 19).

Limitations and Future Directions for Research

The findings from this small-scale study should not be over-extrapolated. They are primar-
ily relevant to a specific time, place, and space. Although this study captures three different
perspectives (i.e., students, observer, and tutor), the findings are limited due to a small
sample size and the number of observed teaching sessions. While it is unfortunate that
only 23 out of 40 students completed the survey, the extensive observation report by an
uninvolved observer as well as the tutor’s journal provides substantive data. An additional
perspective would have been valuable, for example, from a specialist in HyFlex teaching,
educational technology, or versatile learning spaces. Given the rather small number of syn-
chronous remote participants for any one session, it did not make sense to compare their
academic performance with the students who mostly participated on-site. Finally, a greater
variety of courses from different disciplines would yield more conclusive data.

There are ways to measure student learning and engagement in remote settings that
go beyond achievement and perception. In the observed classes, it would have been
possible to grade and cross-reference students’ output with their participation modality.
For example, for each session throughout the semester, there was a mandatory deliv-
erable, which either consisted of an online quiz, posting to a discussion forum, a
written peer assessment, or a self-reflection assignment. These micro-assignments
could have been graded and cross-referenced with each individual learner’s attendance
modality. However, the observed classes are pass/fail classes and do not provide the
final grades needed for cross-referencing. The academic performance of students
who consistently participated on-site with those who participated remotely once or
more would provide more insights. However, different combinations of participation
modalities make comparisons in terms of achievement rather difficult (Mentzer
et al., 2023).
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There is still a major research gap regarding students’ levels of success and aca-
demic achievements in HyFlex spaces that the present study was unable to address.
Although there was evidence of cross-space student—instructor interactions, the
instructor failed to initiate enough cross-space interaction among students. Thus, the
study cannot provide an answer to the question of how the space at the intersection
of the physical and virtual space can be used to generate additional learning.
Similarly, the present study does not provide enough data to confirm a finding by
Detyna and Koch (2023) according to which online students felt more included
when groups were mixed across space. Further research could explore the notion of
accountability and whether accountability is any different in different spaces
(Bockorny et al., 2023; Boylan et al., 2022; Mentzer & Mohandas, 2022). Other ques-
tions that could be pursued include motivation, differences in learning experiences, and
factors impacting academic achievement in HyFlex settings. A very promising avenue
of research has been initiated in the field of Self-Determination Theory (SDT) (Deci &
Ryan, 1985) and how relatedness, autonomy, and competence manifest themselves in
HyFlex environments (Bockorny et al., 2023; Mentzer et al., 2023; Raes et al., 2020).

Conclusion

The study contributes to research about hybridity in the classroom. Learner choice emerged
as a key affordance in this study, whereas meeting students’ needs equally well in the phys-
ical and virtual space was identified as a key challenge. The study contributes to the
research on planning new learning spaces at the intersection of the physical and virtual
space. It considers the changing roles and expectations of the students and the instructor
in a hybrid setting and it exposes the diverging perceptions of different stakeholders.
Although there were missed opportunities to maximize a participatory, interactive learning
environment for on-site and synchronous remote participants, the study makes an original
contribution by juxtaposing the students’ positive experiences with the critical reflections
and observations from two different perspectives, thus contributing to pedagogical
renewal. The findings discuss the effectiveness of the implemented tutor strategies, the
challenges related to cross-space interaction and communication, and effective ways to
engender active engagement. With advances in technology, such as Kubi in education
(2023), educators will continue to trial different flex models to create versatile and
highly engaging HyFlex learning environments.

Establishing the HyFlex principle of equivalency may be feasible but comes with
major challenges. Achieving equivalency seems an ambitious goal even if the lesson
content and the group activities are carefully planned with students’ individual
needs and preferences in mind. Although HyFlex learning can enhance educational
access, it may not fully achieve equivalency, as intended in the original HyFlex
model (Beatty, 2019). This may also explain why multiple variations of the HyFlex
model have been conceptualized (Bevacqua et al., 2022; Mentzer et al., 2023; Rosen
etal., 2022; Verdooner & Marquart, 2021; Zydney et al., 2019). To ensure that students
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are successful in all three participation modalities, full equivalency would have to be
established at different levels, namely, in terms of interaction (i.e., peer-to-peer,
student-to-instructor, and student-to-content), space, transactional distance (Paul
et al., 2015), accessibility to content and learning artifacts, learning preferences, and
cognitive learning styles, to name a few. The authors agree with Bevacqua et al.
(2022) who recommend that educators must carefully consider whether the HyFlex
model matches their specific discipline. By applying the principles of Universal
Design for Learning, at least an approximation of such equivalency can be achieved
in hybrid learning environments.
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Appendix |: Participation Mode

The participation modes were documented for each weekly session. Cisco Webex™
RoomS55 was available in eight out of 11 sessions. Figure 3 shows the number of par-
ticipants in each mode for Group A (n=26). On-site participation ranged between 15
and 26 students; synchronous remote attendance ranged between zero and nine stu-
dents; and asynchronous offline participation ranged between zero and eight students.

Figure 4 shows the number of participants in each mode for Group B (n=10). Cisco
Webex™ Room55 was available in eight out of 11 sessions. On-site participation ranged
between seven and 10 students; synchronous remote attendance ranged between zero and
three students; and asynchronous offline participation ranged between zero and one student.
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Figure 3. Participation numbers and modes (i.e., on-site, synchronous remote, and
asynchronous offline) in Group A.
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Figure 4. Participation numbers and modes (i.e., on-site, synchronous remote, and
asynchronous offline) in Group B.
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Appendix 2: Student Survey

1. How many times did you attend class remotely if at all? Response choice: Never;
Once; Twice; Three times or more; I don’t remember.

2. Do you think that the HyFlex setting affected the on-site students’ experience (i.e.,
the students in the classroom)? Response options: Yes. I believe that their learning
experience was lowered by trying to include the remote students./No. I don’t think
that their learning experience was lowered by trying to include the remote students./
Quite the opposite. I think that their learning experience was enhanced by including
the remote students./I don’t know.

3. You were able to choose between on-site participation and synchronous remote
participation via Zoom/Cisco Webex™ Room55. How did you feel about this
“learner choice” regarding your participation mode? Check all that apply.
Being allowed to choose gave me a sense of safety./Being allowed to choose
gave me a sense of control over my learning./It made me feel obligated to join ses-
sions that I usually would not have attended (e.g., when I'm sick)./Having to choose
was overwhelming and/or stressful.

4. How difficult or how easy was it for you to interact with the instructor, ask her
questions, or get feedback from her?

5. How was your experience with regard to interaction across spaces (on-site students
interacting with remote students) or within the virtual space (remote students inter-
acting in Zoom)? What changes would you have made if you were the instructor?
Here are some examples to give you an idea: Maybe you would have liked to ask a
question, but the HyFlex setting was the reason that you couldn’t./When you were
on-site, maybe the instructor was unavailable to you because she was busy talking
to the remote students./When you were online in Zoom, maybe the instructor was
unavailable to you because she was busy talking to the on-site students.

6. This question is about your overall experience with the HyFlex setting in our
class. Please describe your experience or your insights. Here are a few ideas:
Did the HyFlex format cause any communication challenges? How did your
level of participation differ when you were on-site versus when you participated
remotely? Did it increase or reduce your motivation? Did it cause any stress,
anxiety, or confusion? Did it have any impact on your learning? Were you bothered
by the time lost on troubleshooting the technology?
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Appendix 3: Observation Matrix

Interaction

. How often did you observe on-site students interact with remote students?

Examples: Greeting each other. Social conversations (chit-chat). Clarifying ques-
tions. Repeating something that the tutor said and the remote student didn’t under-
stand. Relaying information from the remote student to the tutor. Offering
collaboration. Offering feedback. Requests.

How often did you observe on-site students collaborate with remote students on a
specific group task?

. Did you observe any negative impact of this collaboration on the effectiveness of the

“physical-virtual group”? Examples: Their pace is slowed down, for example, because
they did not hear each other properly (sound quality Cisco Webex™ RoomS55) and
need to repeat themselves. They spend time on repositioning Room55 to have better
eye contact; moving their chairs to be closer to Room55; turning Room55 around so
that the remote students can see the on-site students’ writing on the blackboard.

. What consequences, if any, did this collaboration “across spaces” have for other

on-site students who tried to get the task done in the classroom? Examples:
Other groups have to leave the classroom because the “physical-virtual group”
has to turn up the volume of Room55 to be able to hear their virtual peer(s),
which is distracting for everyone else in the room. (Vice-versa, the background
noise in the classroom interferes with the remote students’ understanding.)

Active Engagement

How often did remote students make a contribution of any kind? What was the nature
of it? Examples: Ask a clarifying, challenging, or confirmation question (Q). Provide
the answer to the classmate’s Q. Provide an answer to the tutor. Give feedback to a
classmate. Obtain peer or tutor feedback.

Tutor Strategies

1.

What strategies did the tutor use to include the remote students? Examples: Call on
them first before calling on on-site students. Give them first choice. Invite their com-
ments. Obtain feedback. Give opportunities to ask questions. Provide opportunities
to demonstrate their learning.

. What strategies did the tutor use to establish contact/a connection/a relationship

with the remote students? Examples: Call them by their names. Look into the
camera on her laptop. Look into the built-in camera in Room55. Reach out to
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them several times in each session (not only once at the beginning and once at the
end). Staying within the frame of the camera.

3. What other strategies did the tutor use to bridge the transition from the physical to
the virtual space?

Space

1. How fluid was the transition between the physical and the virtual space? Examples:
How much effort and facilitation from the tutor or the classmates is involved? Little
effort/facilitation (fluid)? Or a lot of effort and facilitation (non-fluid)?

2. Were there any obstacles that hindered this transition? Turn-taking does not work
because remote students are too shy to talk for fear of interrupting. On-site students
dominate the conversation, leaving little room for remote students to contribute any-
thing. Remote students would like to contribute more, but the tutor fails to provide
space for their contributions or fails to provide enough wait time.

3. Did the increased space online affect the flexibility of the on-site students in any
way? Examples: On-site students have to move in the classroom so that the remote
students can see x (e.g., the whiteboard behind the on-site students). On-site stu-
dents have to move closer to the table microphones because the cord is not long
enough. On-site students have less access to the tutor because the tutor does not
move around the classroom to check in with students; instead, the tutor remains
in front of her computer. On-site students have fewer opportunities to ask the
tutor questions because the tutor uses up (too much?) time to repeat instructions
for the remote students or check in with remote students in their break-out room.

Equivalency

1. Were there any indications that the remote students were put at a disadvantage
due to the HyFlex setting? Examples: The instructor moves around a lot, thus
leaving the “frame” of the camera built into Cisco Webex™ Room55. The
remote students make contributions (audio or writing to the text chat), but their con-
tributions are not heard, read, or responded to. All interaction happens exclusively
in the on-site classroom (incl. all student—student interaction and all student—tutor
interaction, whereas the remote students are excluded). The remote students are
not given the opportunity to demonstrate their learning. The remote students are
treated as “passive attendees.”
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2.

Were there any indications that the on-site students were put at a disadvantage due
to the HyFlex setting? Examples: If there are more remote students than on-site stu-
dents, there’s a big risk that the dominating group will get more tutor attention. The
only way for the on-site students to fully participate would be for them to log into
the Zoom conference as well and have access to the text chat too where part of the
exchange is happening. Also, the remote students will feel much “closer” to each
other because they can clearly see each other on the screen and hear each other
really well, whereas the on-site students will appear to be distant.

Appendix 4: Tutor Journal Reflective Prompts on Strategies

D=

10.
11.

12.
13.

14.
15.

16.

Were there any communication challenges?

. On a scale from 1 to 10, how actively engaged did the remote students appear to

be?

Did I pay equal attention to both the on-site and the remote students? If not, who
received more attention and why? And did it put the other group at a disadvantage?
How easy did it seem for the students to interact with me?

How easy did it seem for the students to interact with each other across spaces
(physical and virtual)?

Was there any time wasted on anything?

What opportunities did I provide for cross-space collaboration?

. If there was more than one remote student, did I send them to a break-out room?

(Or did I partner them up with on-site students?)

If there were more remote participants, did I keep them intact as one group or did I
split them up? If so, how did I assign them to their group mates?

Which tutor strategies did I use to facilitate inclusion of both groups and to
mediate collaboration across spaces?

Did I pause long enough to give people at home a chance to respond?

Did I give remote participants time and room to share their learning artifacts?
Did I communicate how remote students should communicate with classmates
and the instructor? Verbally by microphone, using the chat box, symbol “raise
hand,” or literally raise their hand?

Did I address remote students first? Give them a chance to talk first?

Did I go through with the 3 C questions: confirmation, clarifying, and challenging
questions? Did I go through with the two pieces of feedback (providing feedback
to a classmate, obtaining feedback from a classmate)?

Did the remote students appear to have a “presence” (i.e., a social presence in the
class) although they were remote?
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17.
18.
19.
20.

21.

Did I make sure the remote students could see the entire classroom plus myself?
How was the sound quality?

Anything noticeable about my physical movements in the classroom (e.g., leaving
the frame)?

What about the position of the microphones? Did they need to be repositioned for
the sake of a hybrid group?

On a scale from 1 to 10 (10 being the highest), how satisfied am I with my perfor-
mance in this HyFlex setting?
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