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Abstract
This paper is a follow-up article on the examination of the use of digital video to enhance professional development for online and blended learning programs in higher education.  Our first article published on IJIOE presented a case for using Swivl robot for digital observation.  The article provides particular reference to initial teacher education (ITE) and pre-service teachers.  The results of a pilot study are examined to evidence pre-service teachers use of Swivl to self-reflect during school placement (i.e., time spent teaching in a classroom as part of an assessment). The results from the study provide strong evidence that the digital video footage created by pre-service teachers in order to self-reflect was highly supportive in developing their self-reflective practice and provides an overview of the usefulness of the technology employed. A more detailed overview of the project methodology can be found in our first paper: “A case for using Swivl for Digital Observation in an Online or Blended Learning Environment”. The aim of this paper is to provide the findings of this pilot study, its effectiveness within a blended learning college, and provide recommendations for those wishing to use similar technology.

Introduction
For over twenty years, Hibernia College, Ireland’s only accredited e-learning College, has been exploring new and innovative ways to enhance the way pre-service teachers learn the professional requirements of their practice. Our digital learning department and academic department work closely together to develop sound pedagogical principles of online teaching and learning, all supported by a technical support team. As we continue to strive toward new and innovative ways to include technology in our teaching, we explored the potential of using a Swivl robot for self-reflection with our pre-service teachers.  Swivl is a digital camera which operates through a moveable base in which an iPad or tablet is placed. The pre-service teacher wears a small tracking device on a lanyard, the tracking device captures audio and ensures the camera adjusts position to follow the teacher as they move around the classroom (further details on www.swivl.com). 
Engaging in reflective practice is an important part of ITE and can include journal writing, daily written reflections following lessons, and weekly written reflections in order to capture their development over school placement.  Anecdotally, feedback from pre-service teachers has often indicated that daily written tasks can be monotonous when combined with an already heavy workload of lesson planning and resource making. This can, in turn, make self-reflections one-dimensional and descriptive in nature.  Self-reflection is an incredibly important aspect of teacher development and we wanted to explore a way in which we could engage pre-service teachers in more meaningful and effective ways of reflecting on their practice.  Leading much of the work in this area is the Harvard University Centre for Education Policy Research (CEPR) which has carried out extensive research using video recordings of teachers (Kane et al., 2016).  Following in their footsteps, we established a pilot project to explore the possibility of using Swivl robots for video observations to enhance self-reflection among pre-service teachers whilst on school placement. The study detailed in this article examines the potential for digital video to support pre-service teachers in their development of self-reflection. The study compares two groups of teachers, a treatment group who used digital video during their school placement and a control group who did not. The following research questions are addressed:
1. How did the pre-service teachers experience the use of the digital video in their school placement?
2. To what extent does the use of digital recordings to reflect on practice support pre-service teachers’ self-efficacy around teaching?
3. How do pre-service teachers view the potential for digital video to enhance teacher education and professional development?

The Research Design
The study set out to compare two groups of teachers during their school placement (i.e., teaching in a classroom setting whilst being assessed) in a primary school classroom (i.e., in a school with children aged approximately 4 – 12 years). The study included a treatment group (n = 15) who used digital video during their school placement and a control group (n = 20) who did not. This article will present the results of the experiences of both groups of pre-service teachers in relation to their use of the technology (i.e., Swivl), its effectiveness when reflecting and compare experiences to the control group who completed a traditional form of reflection without the assistance of technology. 

Sample
To begin with, a total of 110 pre-service teachers self-selected to take part in the research during their second school placement. A randomized control trial sample of pre-service teachers (n = 50) were assigned to matched treatment  (n = 25) and the control groups (n = 25). The following criteria were utilized for the selection: (1) sex, (2) school placement grades, and (3) the type of school (e.g., designated disadvantaged, non-disadvantaged). Pre-service teachers choose their own schools for school placement and thus the schools are generally in their own locality with principals often prioritizing past pupils.  Following the receipt of school, parental, and pupil consent, the pre-service teachers (n = 15) commenced the project along with the control group (n = 20). The first week of this school placement involved an observation week, followed by five weeks of teaching and concluding with a week of reflection. During the five weeks in the classroom, pre-service teachers were requested to record a minimum of three lessons.  The first lesson would be recorded during week 2, the second lesson during week four, and the final lesson during week six in order to identify any progression and development of their practice over time. These lessons would then serve to support pre-service teachers in their self-reflection over the course of the placement and during the reflection week at the end of the placement. All pre-service teachers continued to be evaluated by the traditional model of evaluation, with two visiting school placement tutors observing and assessing their school placement three times on face-to-face visits. 

The Challenges
This section will detail some of the challenges that were faced when completing this project.  The use of video technology in a classroom meant that added challenges to the chain of data processing with regard to the General Data Protection Regulation (GDPR) along with ethical considerations were of paramount importance.

The Chain of Data Processing
The chain of data processing also needed to be considered to ensure the safety of the video footage when it was in transit from the research team to the participant and vice versa.  The tablets were couriered to and from the treatment group schools in a locked hard plastic case which was secured by a cable tie. The pre-service teacher was asked to report if the cable ties has been tampered with while in transit.  No such report was communicated and all tablets were sent to and from the schools during the project without any tampering. The pre-service teacher could only access the tablet by entering a four-digit pin number that has been emailed to them personally and was unique to that particular tablet and participant. When the pre-service teacher finished the recording they uploaded it to the Swivl Cloud platform via SSL to the Amazon Web Service in the EU (London). Once the recording was uploaded the pre-service teacher was requested to delete the recording from the tablet. Pre-service teachers cannot download, copy or share any video from the tablet as this facility had been removed using Parental Locking Software that requires a pin number. The internal project team were the only people who had access to this pin. When the pre-service teacher finished recording the lessons, the recording device was then collected by courier and returned to the research team. At this phase, there should be no video footage on the tablets because it should have been deleted by pre-service teachers. However, in the event that a pre-service teacher did not delete a video (which occurred during this project) the video was still secure as an external user would need to have the tablet pin to view the video and the Parental Locking Software pin in order to copy the video. These security measures ensured that the video footage was protected at all times in order to comply with GDPR (2016) and protect participant personal data. When the project was concluded, all video recordings were permanently deleted from the tablet and from the cloud storage 30 days after the finish date of the project.

Ireland and GDPR: A European Challenge
In 2016 there were significant developments in European Union (EU) data protection law that has impacted on how researchers gain consent, collect data, and store personal information. The GDPR (2016) came into full effect in May 2018 and requires that data processing is lawful, fair, and transparent. Cornock (2018) identifies that the areas of GDPR (2016) relevant to many researchers are, namely: (a) changes to consent; (b) new rights for individuals; (c) data sharing; (d) protection of children; and (e) data breaches and reporting. The requirements set out by GDPR (2016) are similar to most good practice guidelines in research and therefore the impact on researchers should be minimal, as many of the elements of data protection that are highlighted in the GDPR (2016) are assessed during the ethical review process.
One of the specific areas of consideration prior to ethical approval was where the Swivl project data would be stored. There are specific rules with regard to transferring data outside of the EU to ensure that an individual’s rights are not reduced by the laws in the country receiving the data (GDPR, 2016). Project privacy and video storage was a significant ethical concern to ensure EU regulations were adhered to and that there was strict and secure handling of the video footage.  All video recordings were saved on the tablet and uploaded to an Amazon Cloud storage server based in the EU via a secure connection called the Swivl Cloud service. Once the video was recorded it was uploaded to the Cloud and permanently deleted from the tablet. Recorded video data was stored on an SD card in the tablet and both items were encrypted and secured with a pin. The transfer of video between the tablet and the cloud storage server was over a secure SSL connection and any recording made using the kit belonged to Hibernia College.  Pre-service teachers in the treatment group signed a consent form stating that any copying or sharing of any recorded video material from the tablet to any other device, service or email account was strictly prohibited and would result in penalties under the GDPR (2016).  Only the pre-service teacher and the research team had access to the video footage.  Pre-service teachers could not see video footage from anybody else taking part in the research project. 

Ethical Considerations
Preparing pre-service teachers for the ethical use of technology during school placement was an integral part of the research.  Ethical approval for the project was sought and granted by the Hibernia College Ethics Committee.  All participants in the treatment group signed a consent form prior to the commencement of the project and took part in a webinar with the research team to explore issues relating to the technology and the General Data Protection Regulation (GDPR, 2016) which came into full effect in May 2018. The participants were provided with detailed information on how to operate the devices to record, upload and store their recordings on a secure server. The research included school principals and class teacher agreement along with the written consent of parents of the pupils in the class. Where all parents did not consent, consideration was given to proceeding with the research, but ensuring that pupils for whom consent was not provided were at no time included in any video recording (in either the visual or audio aspects). The total treatment sample fell from 25 to 15 participants largely due to insufficient numbers of parents consenting or difficulty completing the consent process in advance of the commencement of the placement.  A total of 15 pre-service teachers then took part in the in-depth interviews following the project.

Results and Discussion
In total, 55 recordings were submitted by the pre-service teachers using the Swivl technology with some student teachers recording more than the required 3 recordings each; albeit, not in the correct timeframe indicated. The project requirements stipulated that the pre-service teachers must record and upload three video recordings, one at the beginning, one the middle and one at the end of the project. The treatment group contained 15 pre-service teachers at the end of the project with only one of the 15 participating pre-service teachers who had met the project requirements of uploading one video in each of the three specific time periods (beginning, middle and end of school placement).  The participants instead recorded videos following their own timeline and when suited them. The findings derived from the project provides an insight as to why this happened.
Shortly after the completion of the project, 35 in-depth qualitative interviews were undertaken via BlackBoard Collaborate with participants in both control (n=20) and treatment (n=15) groups. Interviews were audio-recorded and transcribed verbatim (with written consent of all participants), and analysed using NVivo.  Semi-structured interviews explored a range of key topics including their experiences of school placement, their use of digital technologies in their teaching and their self-efficacy and reflective practice.  The results in this section will focus on the area of digital technologies given the focus of this journal and will only refer briefly to the educational aspects focusing on teaching.

Using the Technology 
The overall response of the sample in the treatment group in their  use of the digital camera was positive.  They found that the cameras were generally easy to setup regardless of your experience with technology.  One participant commented: 
‘I wouldn’t consider myself technologically sound or that brilliant at using it. I found that it was easy to set up, easy to use. Go round, click a button, and just have it work straight away’ (Swivl, ST 13)

During the pilot, we found that pre-service teachers were easily able to manage this new technology. Five pre-service teachers contacted the research team to request additional support.  These queries involved the tablet not powering on (n=2) which was as a result of the tablet not being charged as advised.  Another issue related to pre-service teachers (n=2) not being able to  upload the video to the Swivl Cloud, which was a result of the poor internet connection in the school.  The final issue related to a student (n=1) not being able to playback the recording on the tablet which was a result of the tablet being set to ‘auto-delete’ after the upload. All issues were related to the tablet rather than the Swivl technology and were easily rectified. More generally, the participants found it was generally advisable to leave the device plugged in while they were recording their lesson. Considering that the pre-service teachers had not used the technology previously and that the Swivl only arrived in their schools at the start of their placement, the requests for additional support were minor.  The types of support issues logged reflect the low level of familiarity that pre-service teachers had with the Swivl kits. These issues could be minimised in future projects by sending the kits out two weeks in advance of their school placement so that they can become familiar with the technology.  

Positioning the Camera
The positioning of the camera in the classroom was mentioned by those who participated in the treatment group.  The size and layout of the classroom environment often created an obstacle for the participants and a number indicated that they were challenged when trying to find space to locate the tripod.  They acknowledged that even though the tripod was small, it still needed to be manoeuvred to a space of safety for those in the classroom: 
‘I had a lot of kind of…space issues in that class…it was a tiny classroom and there were 30 [pupils]…And there was no space…it was very awkward to set up the Swivl…if I had more space I would have been able to keep it set up…but I was constantly having to take it up and take it down, and then charge it…so that probably impacted the amount I was able to use it’ (Swivl, ST 5)

Some mentioned that they needed time to experiment with the positioning of the camera in order to avoid, for example: (a) window glare; (b) ensure the full class was in view (from behind); and (c) also ensure the camera was not placed in a hazardous position whereby it could be knocked over by the teacher or pupils. 
It was indicated that extra support on how to explain and demonstrate the Swivl technology in an age-appropriate way would have been useful.  One pre-service teacher indicated that explaining the technology to pupils at the outset took considerable time from teaching time:
‘I was taking time out of the teacher’s time…to try to explain to the children…their faces aren’t going to be on it, its pointed at me…some of them were very worried about their faces being on the camera…that’s what took the longest time’ (Swivl, ST 4)

In terms of the behaviour in the classroom as a result of the Swivl technology, many participants indicated that the camera did not impact the behaviour of the pupils, once they had become accustomed to it. The process of familiarising pupils with the camera was short. One pre-service teacher left the camera on all the time, so pupils got used to it, while another realised that such a strategy would have been worthwhile:
‘At the start it was a little bit of a distraction for them…[it was] a big novelty having a camera in the room…So I kind of made a conscious effort to leave it on all the time specifically for them to get used to it being there…they forgot about it after a couple of days…we were able to just get on with it’ (Swivl, ST 15)

Recording the Lessons and Wifi
As indicated earlier, the sample of pre-service teachers in the treatment group used the Swivl technology on a voluntary basis and it did not form part of their assessment. Thus, it was not unusual that the findings indicated that many did not prioritise using the camera regularly over the course of their placement. Participants indicated that this was due to the many demands being placed on them during school placement. It was recommended that they record at least three lessons spaced over the beginning, middle and end of the five weeks in the classroom, to support their ongoing self-reflection, many did not do so and the camera was more likely to be used at the latter stages of the placement.
‘…there is so much kind of demand on your time for [school placement] and all that kind of stuff…it was more the stress of “I didn’t get a lesson recorded. I need to get one done”…its more so stress and time management or remember[ing] to record a lesson…it didn’t end up being a priority’ (Swivl, ST 6)

Findings suggested that if the video recordings had formed part of the assessment process, the participants may have given the recording of lessons greater attention:
‘Having supervisors coming in and waiting for the supervisors to come in, I felt that was more of a priority than the actual Swivl…we’re not getting graded on what we put up on Swivl’ (Swivl, ST 4)

In the case of a number of placements taking place in rural schools, poor Wi-Fi coverage proved a barrier in uploading the video files (as well as using digital technologies more generally in their teaching):
‘The only barrier I had with it, was that in the school I was in, there was actually no Wi-Fi…and then I brought it home, and then my upload stream wasn’t good enough either…it would be rural enough’ (Swivl, ST 3)

Using Video Footage to Develop Practice
The research findings indicated many benefits to the Swivl technology for pre-service teachers.  For example: (a) developing their classroom management skills; (b) changing the pace and content of the lessons; the tone of their voice. While one teacher felt they had been overly critical during their lessons, having watched back a video recording of it, they realised that this was not the case.  In contrast, another participant had not realised that she came across far more serious than she had realised:
‘The first one that I watched, I was actually surprised by how serious I came across; I always thought I was quite fun in the classroom, and smiley…And I looked so serious…I was really shocked’ (Swivl, ST 2)

In terms of the traditional format of writing weekly reflections; anecdotally, pre-service teachers often indicate that this can be a challenging task.  Findings in this study provided evidence to confirm this with some pre-service teachers in the control group struggling to remember aspects of the lessons delivered:
‘I actually find them quite difficult to write, especially at the end of the week, you kind of forget things…I think it is a bit hard to kind of look back and kind of pick up on things you might change’ (NS ST 10)

Overall, the evidence indicated that reflecting on the digital footage was highly supportive in pre-service teacher’s weekly self-reflection and in developing their self-reflective practice. This was evident across almost all participants in the treatment group, regardless of their characteristics or the profile of the school in which they were based. 
‘I think reflection is quite a difficult thing so anything that can help you is brilliant…like, you think back on a lesson and you’ll only pick out parts of it whereas with the video you’ll see the whole thing’ (Swivl, ST 11)

Digital Technology: Exploring the Future of Assessment
The participants in the treatment group used the Swivl robot to digitally record their lessons during school placement. While the placement was assessed (and graded) by external examiners who made three face-to-face visits, the video footage did not form part of their assessment in order to ensure consistency between the treatment and control group. As part of the qualitative study, the treatment and control group participants were asked about the potential role that digital video might play in future assessments of school placement. Findings indicated that many participants found the presence of the inspector in the classroom intimidating. Some participants viewed submitting video footage as preferable: 
‘If you could submit, kind-of, multiple lessons. If you could pick three or four lessons over a few weeks…I think that would be fair…sometimes you’d have a lesson and afterwards you’d be kind-of like “Oh my God, that was amazing, I wish he came’ (NS ST 3)

However, the traditional face-to-face inspection was still seen as the preferred approach for a couple of interviewees:
‘I’d probably stick with the inspector face-to-face…it’s nice to have the feedback on the lesson straight away while it’s kind of fresh in your mind and well obviously it’s fine to re-watch it and stuff but…getting feedback there would be better’ (NS ST 17)

Some participants suggested that combining both face-to-face and video assessment was the optimal approach:
‘I think a mix of both would probably be good because…it can be nice for someone to come into your room and get ideas and feedback from them. And it can be very useful as well, it can give you great ideas. But yes, getting inspected visually as well…it would be beneficial…it would probably be maybe a little less stressful if it was a video recording’ (NS ST 8)

Participants in the treatment group who used Swivl robots over the course of their school placement reflected positively on their experience of having digital footage to look back at their lessons: 
‘It was hugely beneficial… I really think it helped…I kind of became attached to it’ (Swivl, ST 1)
‘I’d definitely use it again’ (Swivl ST 8)
‘I would definitely recommend it to anyone now that wants to use it…It’s so effective, so beneficial. I learned so much from it…I was delighted to get the opportunity to do it’ (Swivl, ST 15)

Similarly, participants in the control group were positive toward the potential for digital video to enhance their self-reflective practice and were open to using Swivl in a subsequent placement or indeed, when they join the teaching profession. Their reasons repeat many of the experiences of the pre-service teachers who did use the Swivl robot during their placement:
‘I think it would be brilliant…I’d love to see what I’m missing out on. Like maybe I think I’m giving the three weaker children in my class lots of attention, but maybe I’m not…I think in that sense it would be fantastic’ (NS ST 9)
‘Definitely being able to just look back…Hindsight when you’re using your memory is great, but actually to watch, see did someone put their hand up and I didn’t see them? Did someone tell me they didn’t understand something and I said “I’ll come back to you” and then I didn’t’ (NS ST 11)

Many participants noted that the use of technology such as the Swivl robot had great potential once they are fully qualified.  They noted that ongoing self-reflection while working as a teacher would be very beneficial:
 ‘It’s invaluable, I was kind of thinking “God I wonder could you buy that now, when you’re starting your, when you’re a teacher?”…I think for micro-teaching it would be brilliant’ (Swivl, ST 1)
‘I think it would be very, very beneficial for teachers coming into the profession and obviously still learning. Obviously you’re always learning, but kind of getting to grips on everything and all that kind of stuff, I think it would be amazing’ (Swivl, ST 6)

Limitations of the Study
The study is based on in-depth qualitative interviews with pre-service teachers (N = 35) in their second year of study in one institution. Many qualitative studies are based on far fewer participants, so the scale of the study is not considered problematic. However, the selection of the participants was based on teachers opting in, which may lead to some selection effects. Furthermore, only one institution is included in the sample which means the study does not include diverse institutional settings. It is accepted that those taking part may have been more open to using technology and were perhaps more likely to self-select. The data collection took place at one point in time only (at the end of school placement), and no repeated measurements were undertaken. Further, the data collection method is purely qualitative, no quantitative assessment was used for this study. However, research has repeatedly highlighted that in-depth qualitative interviews can provide a rich insight into the lived experience of participants, including in teacher education (Eriksson et al., 2018). Larger scale studies across diverse institutions may be required to make substantial claims about the value of digital video, and Swivl in particular, in ITE. Ideally, such studies would also be longitudinal in nature. Finally, while video technology has grown in terms of usability and accessibility, few (if any) studies outside of the US have systematically assessed the use of Swivl technology in the classroom. In examining its potential application among a cohort of pre-service teachers in Ireland, this study paves the way for larger-scale testing across ITE and in-service professional development in Ireland and beyond.

Conclusion 
This research set out to explore how the use of Swivl technology could aid self-reflection among a treatment group of pre-service teachers on school placement.  We wanted to explore the extent to which digital recordings would allow the participants to reflect on their practice and whether there was potential for digital video to enhance ITE and professional development.  The treatment group used the digital video during their school placement; while they did not use it in the formulaic way that we had pre-determined for them (i.e., record one lesson at the start of school placement, one in the middle, and one at the end), they recorded lessons in their own time.  This indicates that during an assessment, pre-service teachers should be given the autonomy to use the camera as they wish, or else it should form part of their assessment.  
The potential for digital observation to enhance opportunities for self-reflection has been shown by the BFF research at Harvard University (Kane et al., 2016). The BFF findings showed that the use and selection of videos allowed for greater self-reflection among the treatment group. The current research explored whether the Swivl technology could enhance teacher reflection in a non-US education system with vastly different historical origins, structure and orientation.  For example, the data protection laws in Europe are stricter and provide significantly more obstacles to overcome when compared to the US. The results from our study showed that participants were highly positive about the opportunity to use the Swivl robot and that they identified the myriad of ways in which the video footage enhanced their self-reflection and supported them in their practice:
‘I think everyone should nearly have an opportunity to see themselves, even if it was only for ten minutes, to look at yourself, how you stand, how you talk, your actions. Just to see that alone, is worth anything; because you know a picture tells a thousand words’ (Swivl, ST 3)

The pre-service teachers raised important points which any future adoption of this type of technology should consider. Combining researcher and pre-service teacher experiences from the study, we have summarised our recommendations below:
· Consider data protection regulations within your jurisdiction as strict guidelines significantly impact implementation. GDPR legislation required strict protocols to be put in place, and meant that some pre-service teachers were unable to participate owing to insufficient numbers of parents consenting. Ensuring the highest ethical standards are adhered to is vital, but the research highlights the considerable time and resources required to ensure all EU GDPR standards are followed.
· Send the technology required to participants a minimum of two weeks in advance of any implementation so that they have time to get to know the technology.  The more familiar and confident they are with the equipment, the more likely they are to use it as part of their daily teaching routines.
· Allow flexibility in terms of when pre-service teachers can and cannot record lessons as putting a timeline in place did not work during school placement. From the qualitative data, it is evident that this was because of the pressure that they already felt under.
· Give concrete examples of age-appropriate directions that will explain the technology to pupils in the class so that they understand the function of the camera in the classroom. This will minimise behavioural issues and reduce the time taken from teaching.
· Ensure that the participant is aware that they will need to navigate the classroom to ensure they have a safe and appropriate place to position the camera. This should be piloted prior to recording a live lesson in order to ensure there are no hazards and that it does not impact the pupils as they navigate the classroom.
· Participants should be made aware that wifi can be a barrier for allowing the upload of the recorded video to the cloud.

Overall, the study identified the benefits of using technology to self-reflect on practice.  While the current research focused on teacher education, there is no doubt that other disciplines (e.g., nursing, law) could use this technology in a similar way to enable their students to engage in more meaningful and concrete ways with the development of their practice.  
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