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Abstract

Purpose – The authors propose that a digital instructional delivery format of lesson study (LS) may have the
potential to amplify particular aspects of traditional, face-to-face LS.
Design/methodology/approach – This is a qualitative case study, using data triangulation, member
checking and an inductive approach to open-coding utilizing grounded theory to identify codes and
themes.
Findings – Digital tools promoted LS and learning, allowing for rigorous collaboration, synchronous
observations, data collection and feedback, leading to deeper understanding.
Research limitations/implications –Digital tools used in the online LS process changed how instructional
planning can be researched, analyzed andwritten collaboratively and impacted the fluidity of a lesson, the ease
of observation and reflection, student engagement and the researchers’ and students’ ability to share ideas in
real time.
Practical implications – LS can be integrated into online teacher education programs to engage students in
online learning and promotes engagement, peer interaction and student voice. The use of these digital tools is
not restricted just to remote instructional contexts.
Social implications – LS reduces teacher isolation, builds a collaborative community of teachers and
increases instructional motivation. Educators across schools, universities or districts can integrate online LS
into remote teacher education programs and online courses.
Originality/value – This study is original work that has not been published elsewhere.
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Introduction
As the pandemic forced many educators online through remote or online teaching,
it was imperative that teacher educators studied and understood ways that educational
research and theory would apply to these new modes and methods of instruction. Due to
COVID-19, attempting to collaborate face-to-face was rendered more complex and
extremely challenging. The imperative of online delivery during COVID was particularly
salient for teacher educators who traditionally taught their content to teacher candidates
face-to-face. Because of the pandemic, teachers were charged with modeling effective
remote and online teaching methods and pedagogical approaches they intended teacher
candidates to use with their future students. The rapid disruption and shift to remote
teaching mid-way through 2020 paved the way for the “new normal,” with digital, remote
delivery formats that had promise for continued improvement in teacher education
practice.
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Purpose of the study
The purpose of this study was to contribute to research and theoretical frameworks for
shaping lesson studies that involved remote collaboration to study, plan, conduct, and reflect
on teaching and learning. We surmised that conducting lesson study (LS) through a digital
formatmay have the potential to amplify particular aspects of a traditional, face-to-face, high-
impact practice.

The institution studied was engaged in an ongoing effort to build a culture of LS in its
teacher education programs when the COVID-19 pandemic caused the state leader to issue a
stay-at-home order. This prompted an immediate shift to remote teaching, not only for the
teacher educators at the institution but also for the teacher candidates who were student
teaching in area schools. Many instructors returning to campus-based instruction in the fall
of 2020 had to rely on remote instruction, requiring students to engage in synchronous
interaction with the instructor and with their classmates during scheduled class meeting
times. To continue building a culture of LS in our teacher education programs, we needed to
find an avenue for a cohesive and seamless remote LS model. To do this, we reflexively used
the process of LS to answer the following research question (RQ): During remote instruction,
in what ways do digital tools promote the LS process for teacher educator and teacher
candidate learning?

Review of literature
LS is a professional development method involving a group of teachers working
collaboratively toward a jointly prepared research lesson focused on student learning. In
some research, LS research teams are referred to as “communities of practice” (CoP; Lave and
Wenger, 1991; Soto et al., 2019; Wenger et al., 2002) focusing on the community of educators
who are sharing learning and instructional practices. Evidence supports the success of LS in
building a CoP, stating that it reduces teacher isolation and builds a collaborative community
of teachers who strive for positive student outcomes (Chang, 2009; Lewis, 2002; Perry and
Lewis, 2008; Lewis and Perry, 2015; Stokes et al., 2019). Furthermore, LS increases
instructional motivation among teacher educators (Uchiyama and Radin, 2009).

During the LS process, teachers bring their own professional challenges to the table and
seek answers from one another, outside specialists, research and a careful study of students.
They use the four steps (study, plan, teach, reflect) that make up the LS process (Lewis and
Hurd, 2011).Within the four steps, LS focuses on three salient points, including that educators
(1) determine goals of student learning; (2) identify challenges and pressing issues, analyze
research and curriculum related to those challenges and plan a research lesson
collaboratively with a research team; and (3) teach or conduct the research lesson while
the research team gathers data on student learning (Lewis and Hurd, 2011). The process has
been shown to present evidence-based contexts for assessing instructional practices
(Cordingley et al., 2004; Dudley, 2013; Opfer and Pedder, 2011; Sims and Walsh, 2009).

Remote lesson study and digital technology
Through LS, teachers systematically examine their pedagogical practice with the aim of
becoming more effective (Myers, 2012). Although traditional face-to-face professional
development (PD) is often preferred by teachers, the current pandemic has created a
challenge to provide PD remotely. This remote format promotes increased collaboration
and communication across institutions and among colleagues (Earon, 2020; Hoadley, 2014;
McDonald and Cater-Steel, 2017). The remote format also calls for workers who
are “autonomous, adaptable, and adept at creating their own fluid networks
of collaborators. . .through online tools” (Moore, 2016, p. 233). This change will require
teachers to “unhinge” ideas about technology in the classroom and focus on new models
that are better suited for the students of today (Mishra and Mehta, 2017).
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A report published by the International Society for Technology in Education (ISTE), the
Partnership for 21st Century Skills and the State Educational Technology Directors
Association (2011) found that employers feel schools fail to prepare students for a technology-
based economy (Gordon, 2011). These technology skills surpass the ability to instantmessage
(IM), play online games, download programs and master the bells and whistles of smart
phones. According to Gordon (2011), “it’s also about turning information into knowledge
through Web searching and vetting. It’s about developing effective multimedia
presentations. It’s about seamlessly using digital tools to collaborate and problem-solve”
(para. 6).

Given the current culture of teaching and learning in remote formats, teacher educators
are in a unique position to leverage technology to model and engage students in a virtual CoP
and reflect on instruction. Recent efforts to identify best practices and ideal competencies
have advanced the dialogue about the role of teacher educators in technology training
(Foulger et al., 2017). The shift to remote context requires technological pedagogical content
knowledge (TPACK; Mishra and Koehler, 2006). The notion of TPACK as an approach to
transform teaching is strengthened by a number of studies illustrating how different
subdomains of TPACK influenced each other to different degrees, with second-level
subdomains such as technological content knowledge (TCK) and technological pedagogical
knowledge (TPK) (Dong et al., 2015; Koh et al., 2013; Pamuk et al., 2015). In these studies, the
lack of direct influences of TCK and TPK suggests that preparing teachers to integrate
technology is more than simply developing their isolated technology skills. Furthermore, the
teachers’ access of technology does not equate to effective teaching, nor does it affirm that
teachers will utilize the technology to enhance teacher capacity or support student learning
(Voithofer and Nelson, 2020). The integration of technology must be intentional and
purposeful, focused on student learning and acquisition of knowledge. LS provides a rich
avenue for teachers to intentionally and purposefully integrate technology and examine its
effectiveness for impacting student learning.

One intentional and purposeful way to integrate technology into instruction is to use it for
collaboration and communication among teachers to study, plan, teach and reflect
(Consuegra et al., 2016; Hoadley, 2014; Prestera and Moller, 2001; Shrivastava, 1999).
Furthermore, video use deepens reflections and considerations of possible alternative
strategies within the lesson (Lyle, 2003). Additionally, effective video collaboration cultivates
empathy and streamlines communication (Moore, 2016, p. 233).

In addition to merging videos with reflective dialogue, virtual contexts open up pathways
that help overcome obstacles and increase the growth of instructional practice through
remote feedback and reflection that challenge and solidify understanding (Cohan and
Honigsfeld, 2007; Soto et al., 2019; Vrikki et al., 2017). For example, the use of ZOOM as an
online platform allows for research collaboration with the ability to share documents (Earon,
2020). Furthermore, remote classes can take place using ZOOM, and students can engage in
group work in real time by utilizing the breakout rooms. “The use of video communications
increases productivity. . .and offers students real-time, immediate access to classes and
course materials” (Earon, 2020, p. 6).

According to research, virtual meetings with collaborative documents is an effective
platform for teaching and learning (Cohan and Honigsfeld, 2007; Lyle, 2003; Soto et al., 2019).
Sharing documents remotely is efficient and less time-consuming than face-to-face
collaboration. For example, Google Docs and Google Sheets allow near instantaneous
document replication and promote collaboration and learning through shared writing and
brainstorming (Oxnevad, 2018).

Another online tool for sharing ideas is Padlet – a collaborative “cork board” that allows
students to share research ideas with one another on a shared wall (Halsted, 2014). These
digital tools cultivate collaboration, reflection and learningwhen integrated intentionally and
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thoughtfully. A remote LS experience could utilize these digital tools to promote rigorous
collaboration in a digital learning environment, while creating a rich foundation of reflection
on student learning and instructional practice. In order to explore this possibility, we describe
our investigation to answer the following RQ: During remote instruction, in what ways do
digital tools promote the LS process for teacher educator and teacher candidate learning?

Methodology
This qualitative case study (Stake, 1995; Yin, 2014) uses participatory action research
(Kemmis and McTaggart, 2000). The LS cycle being examined took place 100% remotely;
therefore, this study extends the research of LS and examines all four steps (study, plan, teach
and reflect) of the process as it was implemented in a digital context from beginning to end.
The team, consisting of the five authors, focused on the theme of High-Leverage Practices
(HLPs), specifically leading a discussion, using digital tools in an online environment. We
developed the research theme and question, planned and observed the research lesson,
reflected and consulted with a knowledgeable other (Amador and Weiland, 2015; Fernandez,
2002) all the while using various technologies to enhance learning from the LS process. The
research was approved by the Institutional Review Board, and student submissions (e.g. via
Padlet) were anonymized.

Remote lesson study context
We began by meeting virtually to discuss the process of LS, using the four steps. Because
Gabriel had facilitatedmore than 100 lesson studies and conducted professional development
involving orchestrating productive discussions, he functioned as our facilitator and
knowledgeable other. He offered suggested readings focused on the steps of the LS
process and trained us via ZOOM while creating a Google folder to upload Google Docs and
resources for the team to access remotely for collaboration meetings and for individualized
team member constructivism. Our plan of action for LS was as follows (see Figure 1):

(1) Create the research theme and question together via video chat

(2) Divide research and inquire about HLP

(3) Come together to share research findings on ZOOM

(4) Develop the plan together via ZOOM functions and using Google collaborative
technology

(5) Develop research lesson framework for distribution of materials using Canvas LMS

(6) One team member will facilitate instruction in a remote setting initiated through
Canvas course shell; use breakout rooms in Zoom for small groups to discuss the
topic of the research lesson.

(7) Students engage with digital tools and templates to record important elements of
discussion

(8) Each breakout room is observed by a member of the LS team and uses online
templates to take notes

(9) Team of TEs reconvenes and reflects on lesson

(10) Team of TEs revises lesson

(11) Team of TEs reflects on what was learned from the LS endeavor
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We chose the HLP leading a discussion because the theme aligned with all of our teacher
education courses.

After selecting the theme, we divided up the topics that needed to be studied for Step 1 of
LS: Jeremy studied the HLP leading a discussion, while Nancy, Joanna and Gabriel inquired
about strategies of leading a discussion and best practices across our content areas. Allison,
our technology expert, studied how to lead discussions effectively using remote platforms. At
the second meeting, we shared our research via Google Docs and collaborated on ZOOM to
create the following research focus and question: How can we facilitate the high leverage
practice of leading a discussion in our newly online courses?

Collaboratively, we suggested ideas based on the research collected and created the lesson
plan that would be conducted in Nancy’s social studies virtual classroom. A Canvas course
shell assigned to the students of the social studies class facilitated access to course materials
as the foundation for the lesson. After conferring with the LS team, Nancy and Allison
collaborated via ZOOM to design the workflow of the lesson being studied and then prepared
a digital scheme for students to follow in a specified Canvas module when prompted during
the remote class meeting.

Figure 1.
Remote lesson study

timeline
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The lesson module consisted of discussion templates including images of historical
protests and current protests in the USA related to racial unrest. The LS team members
remotely connected with the class using a ZOOM link for the research lesson event. While
connected, we reviewed the interactive nature of the lesson as silent observers and collected
data on Google Sheets during student discussions in whole-class and breakout-group
settings. In the breakout rooms, studentswere provided aGoogle link to a source analysis tool
that included images for discussion and comparison. Studentswere instructed tomake a copy
of the template for use in the breakout rooms, discuss images and their significance in history
and compare and contrast the images using text, context, subtext analysis. The template
provided a scaffold for groups and had space for group members to take notes in a real-time,
collaborative format. The breakout rooms were recorded by research team observers using
various recording devices (Camtasia, iPhones, Screencastify). Following the eight small
group discussions, the students posted group discussion highlights on a pre-constructed
outline using Padlet.

As students collaborated with online documents via platforms such as Google Slides,
Google Docs and Padlet, LS teammembers integrated technology tools such as Google Sheets
to compile research notes and reflections. After the lesson, the LS teammet via Zoom to reflect
on observational notes for the lesson debriefing.

During each stage of LS, we utilized numerous technology mediums to facilitate the LS
process that allowed for remote collaboration. Technology mediums included:

(1) ZOOM—a remote platform that allows a group of any size to meet remotely with the
option of collaborating in smaller breakout rooms and sharing documents.

(2) Padlet—an online virtual “bulletin board,” allowing for collaboration, reflection and
sharing of multiple media and mediums. As others add to it, the page updates in real
time (see Figure 2).

(3) Google Docs and Sheets—web-based, real-time collaboration and authoring tools,
allowing multiple users to edit at the same time while instantaneously seeing each
other’s edits.

(4) Canvas—aweb-based learningmanagement system (LMS) usedby learning institutions,
educators and students to access and manage courses, learning materials, skill
development and learning achievement through a variety of customizable management
tools, course and user analytics and statistics, and internal communication tools.

Figure 2.
Student Padlet posts
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Participants
The five authors of the manuscript participated in LS research and designed this study as a
qualitative look at the required use of digital tools in a remote LS process. We are from a
Midwest university in the United States of America (USA) and are teacher educators (TEs)
with different content expertise who came together as a CoP to support one another in the
development of HLPs in the new online virtual setting, specifically looking at the HLP leading
a discussion in a social studies lesson for a methods class.

We have different backgrounds, come from different areas of the USA and teach different
content areas that include integrated language arts, mathematics, technology education,
career tech workforce education and integrated social studies (listed to align with author
order). We all teach in the same college and department, and our teacher education class sizes
range from 18 to 38 and consist of studentswho are 77%white, 8%black, 1%Asian and 14%
other.We see our diversity and expertise as beneficial for the professional development of one
another regarding the difficult notion of implementing HLPs in a remote teaching context.

Data collection and analysis
The researchers collected textual data from each facet of the remote LS process. Data sources
consisted of transcripts from recorded videos, meeting notes shared during the study and
planning phases, student digital products and lesson observation notes from the teaching
phase and participant reflections from the debriefing phase. The digital observation notes
were taken in real time during classroom discussions and breakout sessions. Reflective notes
were taken via Google Docs following the observation of the lesson.

While coding data, members used a systematic inductive analysis (Hatch, 2002), modified
for this study.

(1) Researchers independently read all of the data then co-identified frames of analysis
related to the research question.

(2) Themes were created based on semantic relationships within the frames of analysis.

(3) Notable themes were identified and assigned a code.

(4) Researchers reread the data clarifying notable themes.

(5) Researchers agreed upon which themes were supported by data and identified
examples of non-fit or counter arguments.

Data triangulation was used to verify the findings through the use of multiple data sources
(Jonsen and Jehn, 2009). Member checking (Doyle, 2007) by each team member occurred to
verify the interpretation of the data. Each member cross-checked the themes and patterns
from the data collected and used the inductive approach to open-coding utilizing grounded
theory (Kolb, 2012; Strauss and Corbin, 2008).

Findings
Four themes emerged from the data collected, and the findings were organized around these.
These four themes include (1) digital tools promote learning, (2) digital tools promote
discussion, (3) digital tools limit instruction and (4) digital tools expedite debriefing.

Digital tools promote learning
The digital tools used during instruction promoted student learning and helped students to
focus on the content being presented. For example, Nancy, the remote lesson instructor and
research member stated, “[The students were] thinking about race and racism not
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technology—it is the technology that facilitated breakthroughs, and the discussion format
and documents showed students how long [racism] was going on.” Furthermore, Nancy
observed that the source analysis tool crafted byAllison and herwas used effectively bymost
of the teacher candidates. She described it as an effective tool for collaboratively building and
sharing knowledge. She noted that the digital format was something they had used together
in numerous courses in the past, and they are native technology users. According to Nancy,
the teacher candidates also learned how to use a Google Doc template to structure individual
and/or group notes. When she initially misunderstood the implementation process, they
seamlessly adopted the practice, and Nancy and Allison stated that the learning experience
supported the elements of the TPACK model.

According to Nancy, another example of facilitating an experience with TPACK was
integration and teacher candidate engagement through ZOOM chat. Students were
encouraged to post comments and questions during instruction, enabling student voice. In
addition to empowering teacher candidates through ZOOM, Nancy learned how to use Padlet
and said, “Padlet was seamless, and the number of students in each breakout room gave
opportunity for individuals to contribute to the discussion.” She continued, “Through this
process, I learned we did not have the right essential questions to create critical discussions
focusing on themain topic. This is a positive becausewithout the LS process through a digital
platform, I would not have discovered that.”Nancy noted that because of the Padlet postings,
the reflection on the questions could be evaluated quickly and across groups. Such an
overarching view of co-construction of knowledge can be more limited and difficult to access
in a face-to-face context.

Allison stated that she was able to use a Google Sheet effectively to identify and mark off
the elements of HLP leading a discussion that were covered during class. Jeremy, Gabriel and
Joanna concurred with her comment. The Google Sheet was shared with LS team members
and provided a mechanism for the observers to recognize and remind themselves of HLP
practices that were potentially being observed by the team. These Google sheets were shared
and referenced during the lesson delivery. As a result, we learned how to use the online
observation tools to provide focused observation data andmore thorough, reflective feedback
about the remote lesson.

Digital tools promote discussion
According to the four observers, the digital tools used during remote LS promoted learning
and discussion among teacher candidates. Padlet was a platform that enabled them to record
and share discussion highlights, aswell as provided evidence of their analysis and productive
discussions. All four observers mentioned the effective use of Padlet to report the highlights
of group discussions. Joanna stated, “There was a student recorder in each group who noted
key content and thoughts using the Google Doc template structured with the images to
compare and contrast for discussion.”Gabriel, Allison and Jeremy confirmed this, andAllison
continued, “At the end of class, candidates were asked to submit a value statement in the
Zoom chat space prior to leaving the session, and the recording and representing of key
content of discussion was through the use of notes on a templated document preserved for
post-class review by Nancy.”

Jeremy and Gabriel did an analysis and said, “They [teacher candidates] couldn’t stop
talking and the images sparked conversation. The majority of the content being discussed
was on task, and they kept noticing things [in the images], and the recorder typed and talked
simultaneously.” One researcher commented that of the groups they observed, “every single
person contributed and what was discussed was in-depth and meaningful.”

There were observable instances of technology sparking critical conversation. For
example, Allison stated that “conversation has changed because of technology. In contrast,

IJLLS



the students were able to enlarge the images, and they could look up the picture and know the
context. If they had been face-to-face, they would not have zoomed in on the picture.”

Gabriel responded to Allison’s comment with, “Well, that assumes that being face-to-face
would not have involved the use of digital technology. Since being face-to-face does not
preclude the use of digital technology, did you actually mean, if the students had used
physical and non-digital versions of the materials, they would not have been able to zoom in?
Because then that would be true.” Nancy and Joanna also mentioned the students closely
examining the pictures and finding policemen in the pictures as well mentioning the
organization and disorganization of the protesting groups. Joanna stated, “This close
analysis provided evidence of the candidates’ deeper understanding and learning that was
taking place.”

In addition to observing teacher candidates’ analysis of the organization of the protest
groups, Joanna mentioned the media platforms that were used by students that promoted
discussion. She stated:

A variety of media platforms were provided to the students to respond to the essential question and
compare and contrast images in lesson 2 and 3. Candidates were able to discuss how the images were
in response to limited rights or supporting rights. The candidates went into their breakout groups
and responded to each other with prompts candidates needed to address and then put it on the Padlet
template. During this time, they could enlarge the photos and notice the nuances within the images
and ask questions to each other for clarification.

Jeremy confirmed Joanna’s statement: “ZOOM (remotely) was used for all aspects of the
discussion, and the Canvas modules were accessed throughout the morning. An open-ended
question was posed prior to each of the two breakout sessions, and posted in the chat,
effectively framing the discussions.” Although we share some limitations of the digital tools
and remote environment in the next section, overall, we found that the careful use of digital
tools can help promote student discussion and analysis during remote LS. This is important
since learning from students during remote LS requires the teacher-researchers to elicit and
observe student thinking and ideas.

Digital tools limit instruction
According to Joanna and Gabriel, time used to figure out technology was an issue during the
lesson. Joanna stated, “Initially it took about 6 min to get the technology all set up and then
someone kept getting kicked out, so there was another minute and half gone. Once the group
got going, it was amazing. But it took at least 10 min to get going.” Gabriel agreed, saying,
“Some of the time was lost in setting up as both the teacher and students had to facilitate
technology to get to thematerial and begin thinking and analyzing the images.”According to
the four observers, the issues the teacher candidates were facing here were technology-
related, and the LS team agreed that in a face-to-face setting with print materials, the groups
would have engaged in the work more quickly.

All four observers stated that even if some groups were on task with the content of the
discussion, it was difficult for some of them to achieve a deeper level, possibly because of their
comfort level in their group or the remote context. Allison mentioned: “Getting them to a
deeper level was not observed. I do not know if we should structure subgroups to break it out
timewise; they just looked at the images–comparing and contrasting the demographics of
demonstrators and maybe we needed to prompt them to go deeper–high school level you
would have to prompt them.” Gabriel added, “The students were also asked to comment
about them, but that fell really flat at times,” and Joanna responded, “In my second group, the
female student remained silent until the end while the males dominated the discussion. She
clearly did not seem comfortable responding in this group. My first group had a different
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female studentwho could not get into the group due to technology issueswhich prevented her
from contributing to the group discussion.”

While the members reflected on the discussions, Allison observed, “Candidates struggled
with image context, identifying details of historical significance that related to time period,
and they struggled with connecting past image/present image with emotions of today’s
protests. They did not appear to be able to discuss how they felt. They had an off-task
discussion of COVID spread among the student population. Concerns that peers are not
taking responsibility to quarantine and communicate about health concerns.” Jeremy added,
“Group six struggled to engage inmeaningful discussion, evident by long periods of silence. If
not for direct engagement from the recorder [a teacher candidate in their group] by posing
questions and probing responses, little if any discussion likely would’ve occurred.”

Therefore, some of the discussions were hindered by technology issues. Jeremy stated,
“Some students did not have the ability to zoom in–some couldn’t see the images. We could
have a conversation about equity and equality because they do not have the same
technology.” Joanna reiterated his point:

The areas of struggle included a candidate who kept getting thrown out of the ZOOM meeting and
couldn’t engage in the discussion until the end of the group session. That did detract from the group
conversation as the candidates shared their condolences with the student.

Digital tools expedite debriefing
According to the research team, the data collected online through observation notes,
checklists, reflections and the debriefing created an expedited analysis because all
researchers had access to all the materials immediately upon completion of the lesson. In
addition, a deeper analysis of the lesson, instruction and student learning took place because
researchers could revisit the lesson and breakout room discussions through the use of
recorded videos. Furthermore, Allison noted that the online format expedited the debriefing
because the researchers could connect synchronously via ZOOM and asynchronously
analyze versus having to find a time and place to meet in person to discuss and reflect in a
more traditional setting.

During step 4 of the LS, Gabriel led the debriefing session that resulted in a collaborative
analysis regarding revisions on the lesson. Gabriel described the process of the debriefing.
“The reflection of our LS teamwas pre-organized through reflection on four questions related
to the LS research question we created in Google Docs. Following individual reflection in this
template, we discussed our reflections together. Next, through ZOOM, we allowed authentic
sharing through a stream of consciousness with deep analysis of the LS process, what we
were experiencing and observing during the lesson.” The team considered additional
questions. For example, Jeremy asked the following question: “Based on the students who
had the presence ofmind to do so, how dowe facilitate all student application of the necessary
technology skills to access the images central to the discussion, with the expectation that they
will zoom in on the details?”

After reflecting on the question, the team followed with possible solutions and responded
that we need to be sure that all students can manipulate the pictures to make them larger and
that the links are more accessible instead of having to locate them. Nancy stated that one
possible solution might be to collate the images into one digital asset that may be acquired
from within the Canvas course shell. Students need to be able to see all the images and the
analysis in one place in order to corroborate. Allison added that by doing this, we can
encourage more students to engage in the use of technology, which will further promote
discussion and learning. This modification may also help students focus on discussing their
individual thoughts on the topic rather than recording what they perceived to be the “right
answer” or “what the instructor wants.” Jeremy added that perhaps selecting and sequencing
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some groups to share thoughts about particular imageswould help to facilitate a larger group
discussion. Additional suggestions were shared. Allison noted that including that in the
preparation portion of the unit, we could tell students to use empathy, that all have a voice, all
should feel safe and that there are no right or wrong answers.

Conversely, Nancy added that maybe we cannot expect students to be discussion makers
but expect them to dig deeper at another time. Another possibility offered byGabriel was that
maybe we needed to provide more time for analysis, but that created another question: How
much time do we give students in total to accomplish the analysis? What is clear is that
students need additional time to think about and grapple with the images. Through this
debriefing and analysis, we processed our next steps and continued revising the lesson.

Implications
The findings and debriefing provided an answer to the following RQ: During remote
instruction, in what ways do digital tools promote the LS process for teacher educator and
teacher candidate learning? Digital tools used to implement the online LS process were
effective and changed how online instructional planning can be researched, analyzed and
written collaboratively with LS research team focused on student learning. Furthermore, the
findings suggest that the technology used during this online LS experience impacted
the fluidity of a lesson, the ease of observation and reflection, student engagement and the
researchers’ and students’ ability to share ideas in real time. Furthermore, remote LS supports
the elements of the TPACK model: pedagogical content, technological delivery and content
knowledge. It was clear that therewere timeswhen the technologywas not seamless and deep
discussions were sometimes lost due to technology issues, but, overall, the digital tools
promoted collaborative LS and learning. The study affirmed the research that stated that LS
builds a collaborative community of teachers who strive for positive student outcomes
(Chang, 2009; Lewis and Perry, 2015; Perry and Lewis, 2008; Stokes et al., 2019), and it also
increased instructional motivation for the research team to continue participating in LS
(Uchiyama and Radin, 2009).

This study suggests that no matter the distance, educators across schools, universities or
districts have the promise of integrating remote LS into teacher education programs and
online courses. They can do so while engaging students in learning using digital tools that
promote engagement, peer interaction and student voice. While there were technical and
timing issues along the way, the remote observation process was effective. Specific to the
findings here when offering fully remote instruction, digital tools can be used effectively to
enact the LS process and critically analyze the student learning and engagement that occurs
during the lessons. Furthermore, the use of these digital tools is not restricted just to remote
instructional contexts. In future research, we plan to study their effectiveness in both
in-person LS and remote LS.

Conclusion
When face-to-face encounters were limited due to COVID-19, the integration of digital tools
promoted collaboration and a more robust reflection on our students’ learning. Video
conferencing through ZOOM allowed for rigorous collaboration among the research team
and the student learners taking part in the research lesson. Google Docs, Google Sheets,
Canvas and Padlet allowed for document sharing among students and researchers. Remote
feedback about the lesson and learning was shared immediately, and the analysis
demonstrated an overall deeper understanding of the complexity of the lesson that
included the breakout room discussions. Ultimately, evidence gathered in this study supports
the notion that through the integration of digital tools in the remote LS process, there is a high
degree of rigor and relevance at a period in time when our face-to-face interactions are limited
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due to the COVID-19 pandemic. When moving LS to a virtual format, the examination of
instruction is effective and promotes instructional growth through reflection, collaboration
and analysis of student learning.
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