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Abstract: This study discusses the use of video records of classroom practices in a professional
learning network (PLN) in order to support teacher reflection and professional development.
Select video recordings of participating teachers of the PLN were presented in both a small group
and large group context. Members of the research team facilitated the discussions and guiding
questions were also provided. Additionally, the teachers were asked to participate in a discussion
regarding the video clips on an online discussion platform. Qualitative analysis such as verbal
analysis and coding was used to analyze the discourse. Preliminary results show that the activity
was successful in promoting and supporting teacher reflection through video analysis and hence
suggesting the future direction of the PLN.

Introduction
Research consistently shows that teacher quality, competence, and effectiveness have powerful effects on
student achievement, particularly in reading and mathematics (Bransford, Darling-Hammon, & LePage, 2005;
Rivkin, Hanushek, & Kain, 2005). Encouraging teacher reflection is key to promoting change and growth in
educational methods. The Creating, Collaborating, and Computing in Mathematics (CCC-M) project (Heo &
Breuleux, 2015; Nong, Breuleux, & Heo, 2015) is a collaborative research project based on a university-school
board partnership to design and build a professional learning network (PLN) of teachers. This project follows a
participatory design approach (Heo & Breuleux, 2011b), which is an integration of design-based research (Brown,
1992; Collins, Joseph & Bielaczyc, 2004) and participatory design approach (Schuler & Namioka, 1993; Silva &
Breuleux, 1994). The following study examines the sustainability of a research-practitioner relationship in
promoting reflection through the use of video footage of classroom practices in the PLN. The aim of this study is to
build our collective capacity as a research team to capture and use video records of classroom practices to support
teacher reflection within the PLN.

Theoretical Framework
Participatory design based research
Design based research is an emerging educational research paradigm to develop and support learning
environments. This approach is characterized by (a) the design of an intervention in the real world (interventionist);
(b) in cycles of design, evaluation, and revision (iterative); (c) understanding and improving interventions (processoriented); (d) the merit of design is measured in real contexts (utility-oriented); and (e) the design is based on
theoretical propositions and field testing of the design contributes to theory building (theory-oriented) (Van den
Akker et al., 2006). The design research approach relies on the idea of close collaboration between researchers and
practitioners, in our case teachers (elementary and high school) and school board consultants in ICT and in
mathematics. In addition, participatory design (Schuler & Namioka, 1993) emphasizes the engagement of
users/participants in the design process. The involvement of participants (e.g., teachers and educational consultants
from the school board in this project) fosters a better understanding of the needs, concerns and perspectives of the
participants in a real context (Silva & Breuleux, 1994). Through their engagement in the participatory design
research, the participants also develop their competence in action research (Cochran-Smith & Lytle, 1992; 2004)
that is a strategy to identify a problem in teaching and learning, implement change, and reflect and document their
professional practice throughout the self-inquiry process. Such an approach is conducive to fostering an effective
professional learning network between educational practitioners.
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Professional learning network
A community of practice has been defined as a group of people brought together by a shared passion or
practice who interact regularly to learn more and deepen their knowledge on the set mutual interest (Wenger, 1998).
In view of the projects objectives, a PLN was set up to foster the conditions through which sustainable professional
development could occur. Setting up a PLN is to create “conditions for the growth of teachers’ professional
knowledge” (Leithwood, Jantzi, & Steinbach, 1999, cited in Stoll, Bolam, & Collarbone, 2002). It involves shared
beliefs and understandings, interaction and participation, and interdependence (Stoll et al, 2006) as well as requires
attention to building trust and authentic collaboration. In order to sustain such sharing within the PLN teachers must
feel that they are in a supportive environment (Borko et al., 2008). In their research to develop a model of the
determinants of knowledge sharing in professional communities, Lin, Hung, & Chen (2009) found that “trust
significantly influences knowledge sharing self-efficacy, perceived relative advantage and perceived compatibility,
which in turn positively affect knowledge sharing behaviour”. Such behaviours and practices within the PLN are of
particular importance when teachers are asked to share video clips from their classrooms with their colleagues for
the purpose of reflecting upon and improving their practice.
Reflection in teachers
A classical definition of reflection comes from Dewey’s (1933) descriptions and interpretations. Dewey
(1933) views reflection as a holistic method the individual uses to assess a situation or analyze it retrospectively and
draw potential conclusions. Schön (1983) elaborated upon the concept and differentiated between reflection in
action and reflection on action. According the Schön, reflection requires not only intellectual rational processes but
emotional and motivational ones as well. Thus, the process of reflection can be both an individual and collective
activity where key elements can be identified and discussed. Depth and type of reflection could also be categorized.
In their study, Jay & Johnson (2002) categorized reflection into three levels descriptive, comparative and critical. It
is through effective, meaningful, sustained and profound reflection that evolution and change in professional
practice can occur. Professional learning communities can create environments where on-going collective
exploration, reflection, inquiry, sense making, and knowledge sharing can be fostered.
Use of video tools in teacher learning and reflection
Video cases that can capture real complex classroom settings and interactions have been used not only as
data source for research in teacher education (Kersting, 2008) but also for teacher professional development as a tool
for promoting teachers' reflection on their own and others' teaching practices (Santagata et al., 2007). In fact,
Tekkumru Kisa & Stein (2015) demonstrated that teachers participating in a video-based professional development
program indicated higher use of instructional activities that promote and sustain higher levels of cognitive reasoning
in science students.
Research has shown that reflecting upon their teaching help teachers connect theory and practice more
effectively (Koc et al., 2009). This, it is when the video recordings are embedded within an instructional framework
that they have proven to be most beneficial. In their study Blomberg et al. (2014) contrasted a cognitive framework
where explicit cues were provided to a situative one where the learners must attempt to collectively derive meaning
from the video clip. Results showed that depending on the overall learning objective the context surrounding the
video recording must be adapted.
Kersting (2008) used a video-based assessment approach to measure teachers’ knowledge of teaching
mathematics including mathematical content, student thinking, alternative teaching strategies, and overall quality of
interpretation. In the study by Koc et al. (2009), pre-service and in-service teachers accessed online video cases depicting a real mathematics classroom and discussed about the teaching practice asynchronously in online forum. The
results highlighted the potential value of the online video case discussions for the quality of teacher discourse and
reflection. Moreover, the reflective skills developed within an instructional design with pre-service teachers have
been shown to effectively transfer into the teacher’s ongoing self-reflection during course field experience
(Stockero, 2008).
In their study, Kang & van Es (2015) provide five guidelines towards the productive use of video in
professional learning. Publicizing pedagogical methods, noticing them and sharing them is one of those five key
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design principles. Borko et al. (2008) demonstrated the advantages of viewing footage from one’s classroom as well
as observing colleagues. Teacher’s viewing video clips of their own classrooms are also able to evaluate their
overall approach and generally recognize strengths and differences. While observing clips from colleagues, teacher’s
not only learned from their approaches but also recognized the similar struggles both they and their colleagues were
facing. Furthermore, findings have shown that teachers viewing videos of colleagues feel higher motivational
involvement and demonstrate higher levels of analysis of the situation depicted in the clip (Kleinknecht &
Schneider, 2013). This suggests that teacher’s watching footage from their own classrooms need to be more
scaffolded in the reflection and analysis process.

Study Context: CCC-M Project
The goal of CCC-M project was to design and validate, within a partnership between university-based
educational researchers (in the learning sciences) and school-based teachers, a professional learning network to
develop and investigate digital literacy and disciplinary understanding in mathematics classrooms, with a focus on
the transition between elementary and high school. This project aimed directly at improving the digital literacy of
teachers and students in elementary and secondary schools.
In the span of a year, participating teacher are required to attend face-to-face meetings. In the first year of
the project 5 face-to-face meetings occurred. In the second year 4 face-to-face meetings took place, in September,
December, February and April. The teachers, 4 school board consultants as well as the research team are present at
the meetings that take place in a conference room at the school board office. Between these meetings teachers are
expected to maintain a discussion through the online platform Edmodo (https://www.edmodo.com/). Teachers are
provided with paid time from which they are relieved of their teaching duties to participate in project activities.
Prior to each face-to-face meeting the research team meets with the 4 school board consultants to discuss
the contents and objectives of the upcoming F2F. The overall progression of the project is discussed. These
leadership meetings reinforce and promote a collaborative and cohesive research-practitioner relationship. The
partnership flourishes as goals are negotiated and re-aligned. Each stakeholder’s desires are assessed and prioritized.
Thus, the research-practitioner team remains synchronized.
In the first year of the partnership between the university research team and the school board (2013-2014),
teachers were asked to pair up with a peer for an observation exercise. The project asked teachers to visit their
colleagues’ classes to observe diverse instructional methods as well as classrooms settings. The purpose of this
exercise was to have teachers open their classrooms to their colleagues to foster a culture of sharing. Additionally, it
was hoped that this would encourage teachers to discuss, analyze, critique and reflect upon the differences in each
other’s practices. These foundations laid in the first year were a fertile starting point for the second year of the
project where teachers were asked to open their classrooms to the entire professional learning network through video
recordings.
In the second year of the project, the research team filmed classroom activities and edited the video
recordings. Once particular clips had been selected these were shared with the school board consultants, the teacher
in question as well as two other participating teachers. The two other participating teachers were designated lead
teachers of reflection that agreed at the beginning of the year to participate in the process. Based on the context, this
study will focus on the use of video records of classroom activities for supporting teacher reflection.

Methods
This study follows a design based research approach. The data collection occurs at face-to-face meetings as well as
on an online discussion platform. Qualitative analyses have been performed on the data.
Participants
In the first year of the project 13 teachers were participating. This number dropped to 10 participants during
the second year. Participants in this study include 5 elementary school teachers and 5 high school teachers all
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currently teaching mathematics in schools under the jurisdiction of a school board in the Montréal region. The
teachers represent 11 of the 24 schools of the school board. The mean average of teaching experience is of 7.92
years. The mean average of years working for the school board is of 7.61 years. Of the 10 teachers, 2 are male and 8
are female. The 4 school board consultants selected the teachers based on expectancies of the project that they were
thought to possess such as positive collaboration with peers, time commitment and most importantly display of
leadership skills. The latter is particularly important as it is hoped that the teachers will share the acquired
knowledge with their peers in their respected work environments. The purposive sample selected for the study aimed
to limit drop out rates as well as increase chances of success in the research practitioner partnership.
Procedures for data collection
In year 2 (2014-2015), at the September face-to-face meetings teacher’s who were interested and
comfortable with the video-recording concept volunteered to welcome the research team into their classrooms.
Video recording visits started in the month of October. According to each party’s availabilities, dates were agreed
upon where the research team was invited into the teacher’s classroom. Consent forms of students signed by parents
were obtained before hand. Only students with permission to be videotaped can be seen in the video clips. Teacher’s
conducted the lesson of their choice with no direct guideline made by the research team as to any techniques or
particular methods we wanted showcased.
At both the December and February face-to-face meetings video clips selected and edited by the research
team were presented to the whole group and the teachers freely discussed the clips without a specific guideline for
reflection.
At the last face-to-face meeting in April two video clips were presented; one documenting an elementary
math class and the other a high school math class. The clips did not surpass 6 minutes. The two video clips were first
shown to the whole group. Prior to the visioning, a brief explanation of the lesson was provided as well as a handout
of the example that was being worked on. Transcripts made by the research team were also handed out, as the audio
quality was poor in some classes. Once the video clip had been properly framed, a paper to jot down observations
was distributed. A brief and general discussion prompt was also included, “Please jot down any elements of the
video clip that you find interesting or intriguing and that you would like to discuss.” After each video clip a large
group exchange ensued. Teachers were encouraged to share their comments, thoughts, observations and questions.
Once the two video clips had been viewed teachers were separated into groups according to the level at
which they teach. Thus there were 5 teachers in the elementary group and 5 in the high school group. The high
school group relocated to a conference room adjacent to the one where the face-to-face was occurring for sound
purposes.
In their small groups elementary and high school teachers were asked to watch the elementary clip again. A
member of the research team was present in each group as a facilitator. Additionally, teachers were encouraged and
instructed to view the video at their own pace, pausing, rewinding and fast-forwarding to particular moment they
found more pertinent or interesting. The video clips were made available on Vialogues (https://vialogues.com/),
which is a video-based discussion platform, so that teachers could directly insert and share their comments on the
video clip. Both sessions were videotaped and audio recorded. The purpose of the small group was to allow teachers
to view the clip and discuss in more detail their observations.
Based on the video clips the research team also drafted a few questions to guide the discussion in the small
group. The following instructions and question were posted on Vialogues for the teachers:
Discuss the following questions in your small groups. Please feel free to use the device the stop, rewind or fastforward to moments in the clip you would like to comment on.
1.
2.
3.

In your small group discuss further any thoughts you might have had while viewing the video clip.
Discuss any similarities you may have noticed with your own classroom or teaching methods
Discuss points in the video that you may have approached differently
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These prompts were the same for both elementary and high school. Depending on the clip and nature of the task
more specific questions at particular time points were also. For example, in the elementary video clip the following
two questions were posted: @ 00:56 what do you notice about the collaboration between the three students? If as a
teacher you could intervene at this precise moment what would you do? How would you choose to intervene or
perhaps not intervene? And @ 5:05 the students are trying to read the hidden number to solve the problem though
this defeats the point of the exercise. How would you intervene at this moment?
For the high-school teachers the following question was posted: @ 3:00-3:30 Observe the group dynamics and
collaboration between peers. How would you intervene after viewing this particular segment of the clip?
At the end of the exercise, teachers re-convened in the conference room. Additional clips will be posted on
Vialogues during the month of May and the research team has asked the teachers to view these clips and continue
commenting and discussing them via the online forum on Vialogues.
Analyses
The discourse from collected from the face-to-face meetings and the online discussion platform examined
through qualitative methods of verbal analysis and coding. Further analysis of discourse was differentiated into
categories such as time on time/classroom management, mathematical concepts, and small group dynamics.

Preliminary Results
The face-to-face meetings in December and February provided some valuable insight towards the design of
the video-clip activity. Though video clips were presented at those two face-to-face meetings no official guiding
discussion questions were provided. The conversation that followed the viewing remained superficial. It lacked in
depth, reflection and critique of practice. This impelled the research team to provide a general framework through
which profounder reflection could be channelled and richer conversation could ensue.
The video clips selected for the April face-to-face originated from the full lessons observed in the
classrooms. As previously mentioned, select moments were chosen and edited into approximately 5-minute clips.
The two clips presented in April focused on student group work. These video clips were selected based on the
discussion opportunities that could potentially emerge. Moreover, the clips showcased instructional methods that
were elaborated upon in the PLN such as encouraging math talk between students as well as small group dynamics.
The high school clip showcased three students working on a surface area problem. The teacher provided the
students with a cereal box, wrapping paper and scissors. The students were asked to wrap the cereal box. Similarly,
the elementary clip focused on three students working out a situational problem on proportions. However, the actual
numbers were omitted to promote student math talk by encouraging them to solve the problem by mapping out the
steps. The small group dynamics were similar in both clips where a clear leader overpowered the team. The guiding
questions aimed to direct reflection towards similarities and differences teachers have within their own classrooms
and also reflect upon how they would have reacted in the same situation.
Overall, the preliminary results and observations seem to suggest that the design of the activity was
successful in prompting deeper discourse on the classroom atmosphere. In large groups the discussion flowed and
interesting points were made. In smaller groups teacher continued to discuss the video. As teachers were grouped
with colleagues teaching at the same level, suggestions to improve the overall activity and classroom environment
were made. Interesting new ideas and suggestions for student involvement were also made.
More detailed analysis of verbal discourse and results will be discussed in the full paper.

Conclusions and Educational Implications
The following study evaluated the capacity of the research team in fostering teacher reflection through the
use of video recordings of classroom practices. The overall design of the activity seems to have been effective in
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fostering teacher reflection. Such results are encouraging and provide useful insights into potential developments for
year 3 of the CCC-M project. For the third year of the project it is hoped that teachers could slowly become more
independent in the process of sharing practices through video clips. Teacher could use video recordings as a
personal tool to observe, identify problematic areas and reflect upon their own practice. Additionally, teachers could
record themselves and share clip with their colleagues in order to share and learn pedagogical practices, asking for
advice, suggestions and tips that could help improve their professional practice.
This study could provide researchers with an interesting perspective on promoting teacher reflection
through the use of video footage and within a professional learning network. As video recordings have come to be
regarded as valuable tool to promote teacher reflection and professional development methods as to how to optimize
the viewing of these videos remain unclear. Thus, this study could provide an interesting method that includes both a
face-to-face and virtual platform in analyzing video clips of classroom recordings and encouraging reflection.
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