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This article is an expansion of an existing research on the Flipped Classroom (FC) approach, adopted in five different primary schools in Cyprus and considering the experiences and perceptions of five teachers and 77 students (Loizou and Lee, 2020). It particularly expands in exploring the digital tools effectively used to teach primary school students through a FC. The FC approach is an innovative initiative which promotes blended learning methodology. It involves the use of digital technologies for developing and sharing flips/tutorials on the content traditionally taught through lecturing in class. Diverse technology tools have been used in FC research together with online learning platforms. The video tutorials, a basic form of a flip, are usually made by the educators with narration, text and enriched with various annotations and images. Many FC studies have added to the list of essential digital tools for FC implementation, especially the ones which showcase how flips can be developed. However, most of them have not indicated how can these be used for younger students, focusing mainly only in secondary or higher education. For example, how can the structure of a virtual learning environment can be simplified or how can administration of online documents in Drives be more suitable for young ages are scarcely explained. Hence, the significance of this study lies on the fact that research on the FC approach in primary education and the digital tools supporting it, has been so far kept to the minimum. Therefore, by collecting the experiences and perceptions of those involved in the process and assessing how the digital tools may or may not promote a positive learning experience could give an indication in how FC can be effectively implemented in primary education. A qualitative research methodology has been adopted by interviewing the five teachers and forming 11 different focus groups of students. Following the transcription, NVivo11 had been used for the thematic analysis. Research results have shown that the most effective digital tools can be categorized into software supporting: 1) Flips; 2) Activities in class; 3) Communication; 4) Entrance tickets; 5) Collaboration; and, 6) Assessment. These tools, recognized as simple and useful by students and teachers, have guided the creation of the ‟FC Technology tool” which incorporates examples for each category. Overall, a clear illustration of the kind of technology that could be used both at home and in-class for effective FC implementation in primary education is given in the study. Future studies should further evaluate how students can use these tools in forming their own flips and/or tutorials and be part of the pre and in-class session of FC learning classes.
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INTRODUCTION
FC is ‟a pedagogical model in which direct instruction moves from a group learning space to an individual learning space, and the resulting group space is transformed into a dynamic, interactive, learning environment” (Hamdan, 2014). The growing research in utilizing FC instructional approach has therefore its grounds on the capability to enrich teaching and learning; to promote better students’ learning outcomes (Giannakos et al., 2014) and; to expand learners’ experiences and competences (Bergmann and Sams, 2012).
Flipped classroom (FC) models have indeed attempted to address contemporary issues of how student engagement can be maximized by allocating more class time for active and student-guided learning and by using advanced technologies to support a blended learning approach. A typical FC methodology offers students access to online video lectures/tutorials (flips) prior to in-class sessions and the need to complete an entrance ticket, so that they are prepared to take part in more interactive, collaborative and higher-order activities such as research, debates, problem solving and discussions, i.e. Inquiry-based leaning (IBL) methodology (Lage, Platt, and Treglia, 2000; Zappe et al., 2009; Bergmann, Overmyer, and Wilie, 2012; Fulton, 2012; Hughes, 2012; Talbert, 2012; Davies, Dean, and Ball, 2013).
Students benefit from this pre-class exposure to materials and outside classroom events because they can adjust their learning pace to meet their individual studying style and levels of understanding. During in-class classroom sessions, students have the opportunity to engage with the IBL activities, through group work, instead of passively listening to the teacher (i.e. lecturing). In turn, teachers can spend the in-class time for facilitation, observation of student performance and providing adaptive feedback to individual student or to groups of students (Fulton, 2012; Hughes, 2012; Herreid and Schiller, 2013).
‘The regular and systematic use of interactive technology’ (Strayer, 2012, p. 172) accepts unique FC approaches. However, there are counteracting studies (e.g. Rutherfoord and Rutherfoord, 2000; Tenneson and McGlasson, 2006) which claim that FC models are not new since educators have always used readings, and computer-assisted guidelines to get their learners prepared for the in-class activities. This study, which is an expansion of a FC research which aimed to collect experiences and perception of teachers and students (Loizou and Lee, 2020), challenges existing studies, as it comes to offer a new insight into the digital tools which can be further used, especially for students in primary education.
Literature Review
Diverse technology tools have been used in FC research together with online learning platforms. The video tutorials, a basic form of a flip, are usually made by the educators with narration, text and enriched with various annotations and images, e.g., Love, Hodge, Grandgenett, and Swift (2014) have used LaTex beamer package; Davies et al. (2013) have used MyITLab videos and McLaughlin et al. (2013) Echo369 Classroom Capture. Widely accessible tools, such as iTunes and YouTube are employed for the creation and sharing of the videos (Kotlik, 2014). The Khan Academy has also created a digital video library for K-12 students by extending the type of ready-made online resources available for flipped learning (Hao, 2016). Other tools for sharing the flips (text, picture or videos) are also used to facilitate distance learning, such as blogs (e.g., Roach, 2014), wikis, Learning Management Systems (LMSs) or Virtual Learning Environments (VLEs), online platforms (e.g., Baker, 2000; Pempek, Yermolayeva, and Calvert, 2009) and Blackboard Journal page (Talley and Scherer, 2013). Hung (2015) has used WebQuests for promoting active learning whereas Kim, Kim, Khera, and Getman (2014) and Kong (2014) enhanced collaboration through Google Docs and Google Hangouts, after watching video lectures on Youtube. Other online software such as T1-89 graphing calculator (McGivney-Burelle and Xue, 2013) and interactive television (Missildine, Fountain, Summers, and Gosselin, 2013) have been used.
Many of these studies have added to the list of essential digital tools for FC implementation, especially the ones which showcase how flips can be developed. However, most of them have not indicated how can these be used for younger students and under which circumstances they can promote basic learning features such as communication and collaboration, focusing mainly only in secondary or higher education. For example, how can the structure of a virtual learning environment (VLE) be simplified or how can administration of Google Docs or Hangouts be more suitable for young ages are scarcely explained. Moreover, digital video libraries (e.g. Khan academy) are useful for English-speaking students only. This means that teachers’ choice for ready-made flips is very limited for delivering content in another language.
Research Questions
All in all, currently, Technology-Enhanced Learning (TEL) research involving a specific area of FC has focused on higher education with minor exceptions (Hultén and Larsson, 2016; Kim and Chin, 2011). Minimum research in primary education has tried to understand how such a model is implemented with the young learners. Hence, the need for undertaking this research was to gain knowledge in how FC can be used effectively from the perspective of teachers and students using it in a research study of FC implementation (Loizou and Lee, 2020). Here, it has been chosen to present the results on the digital tools and technologies needed to accomplish that, given that no research on the kind of technology used at this young age exists. Therefore, this research paper answers to the following research questions, which form a sub-section of the questions and results of the main research (Loizou and Lee, 2020):
a) What are the perceptions and experiences of teachers on the kind of digital tools used for an effective implementation of an FC model?
b) What are the perceptions and experiences of students on the kind of digital tools used for an effective implementation of an FC model?
RESEARCH METHODOLOGY
The participants for this FC research (Loizou and Lee, 2020), chosen upon availability and willingness to implement the research model, have been five different teachers who worked in five different primary schools in Cyprus, composing the five different case studies (CS1-CS5). The 77 students of these teachers have been added to the sample of this action research study. In Table 1, information on each case study is given, presenting details on students’ and teachers’ profile. The level of ICT competency was expected to influence the choice of digital tools during the FC designs and implementation. Teachers had implemented the model in at least three learning cycles of each subject they taught. These inclused Greek language, Mathematics, Science, History, Geography and English as a second language.
TABLE 1 | Case studies-profile analysis.
[image: Table 1]The research is designed to gain better understanding of the FC methodology and hence it should have been exploratory. The following various sources of qualitative evidence/data collection have been employed for this research:
a) Documents: The learning FC design reports/lesson plans and documents were uploaded on the Moodle platform created (http://www.protyposxoleio.com) so the learning process and content could be accessible to students and were shared among all participant teachers. A total of 70 FC lesson plans were created and analysed.
b) Archival records: Educational Policy (MOEC, 2019); TEL policy in Cyprus; Infrastructure management policy; Wi-Fi policy.
c) Teacher Interviews and student focus groups: In-depth focused semi-structured from teachers and students.
• The five participant teachers were interviewed individually, and each interview lasted approximately 40 min.
• All participant students (n = 77) were separated into focus groups of four to six, depending on the number of students in each case study. In Tesa’s classroom, students in Grade 3 were interviewed separately from students in Grade 4. A total of eleven student focus groups were conducted from all five case studies and all data was recorded and transcribed.
d) Classroom/lesson observations: Classroom observations were recorded on camera (video and photos) and notes were also taken on the observation protocols, focusing on the technology used: devices, internet connection, applications/software. A total of 30 lesson observations were made.
e) Reflections and insights of each educator on the ‘Teacher’s reflection page’ on Moodle were collected. Reflection questions focused on positive and negative aspects of the lesson.
Choosing from several approaches that could be appropriate for this kind of research, thematic analysis was the most suitable ror looking at patterns, explanations, event analysis and cross-case analysis to reach intepretations and conclusions. Hence, Nvivo11, a qualitative research software, assisted in managing all the different data collected, following Creswell’s (2009) Steps one to four, walking through themes, nodes, patterns, flowcharts and key issues arising. All measures were taken during data collection and analysis to keep the identity of participants anonymous. This includes the use of random code numbers instead of student names (e.g., S1. for CS1, S2. for CS2 etc.) and the coding T1-T5 with corresponding pseudonyms for teachers (Table 1).
RESEARCH RESULTS
Following data analysis of the FC research, a lot of themes on FC implementation were identified (Loizou and Lee, 2020). However, focusing on the digital technologies here, Table 2 presents a brief description of each of the most widely used digital tools during FC implementation and in which case study each has been used. In general, Moodle activities/tools have been widely used and a common Google account for each class/case study was created and assisted towards lesson orchestration. The use of Google Docs and Slides was very common practice as it allowed simultaneous editing, unlike Moodle wikis, and therefore enhanced group work. The classroom Google account supplemented Office 365 and gave the option to the students to work online for free. Moreover, the digital tools for creating the flips were Screen-O-Matic and Camtasia, both sharing similar features, like screencasting, live-camera window, highlighters and arrow options, speech balloons and many other annotations. Camtasia is a more professional software with extra features, such as multiple screens, but it is not open source. It was therefore used solely in Mary’s classroom.
TABLE 2 | Digital tools used during FC implementation.
[image: Table 2]In-class creative assignments included the use of many other applications and software, not included in Table 2, such as Voki (avatar creation), Glogster (interactive poster creation), Wordle (cloud words), Purpose Games (online game creation), Scratch (programming language-robotics) etc. Mahara has been used extensively and successfully in Mary’s classroom as an e-portfolio platform. The final portfolio took the form of the lesson’s exit ticket and/or substituted a traditional test for further assessment purposes.
Thematic analysis which has considered teachers’ and students’ experiences and perceptions regarding the use of the above tools has shown that the most effective of these can be categorized into software supporting: 1) Flips; 2) Activities in class; 3) Communication; 4) Entrance tickets; 5) Collaboration; and, 6) Assessment. These tools, recognized as simple and useful by students and teachers, have guided the creation of the ‘FC Technology tool’ (Figure 1). A VLE or a Learning Suite is recognized as a general management tool of higher value, with embedded Students’ and Parents’ page.
[image: Figure 1]FIGURE 1 | FC Technology tool: Simple and Accessible.
An important step towards IB-FC implementation is the use of simple and universally accessible technologies so that students are able to use them and the teachers feel confident to solve technical issues aroused. The technological competence they should attain usually provides stress to the teachers. Teachers with better ICT skills and greater experience in ICT integration (e.g. Ben and Mary) were able to better adapt to problems arising during lesson time, whereas others usually asked their students to work offline or in pairs.
Flips
In particular, all teachers in the research have mostly used ready-made video-tutorials to serve as flips, instead of preparing their own. Youtube, TeacherTube and Khan academy were mentioned by teachers as the most popular websites for ready-made video-tutorials. However, most of the teachers would choose to translate those instead of creating new ones, e.g., ‘Tutorials in Greek are not that many but you could spot some good ones, mainly on Teacher-Tube, if you had done a better research’ (Rosemary). It was also recorded how easy it was to do a voice over, e.g. ‘I just downloaded a ready-made presentation and if it was in a different language, I would use Camtasia for a narration after I muted the initial one’ (Mary). Teachers and students also believed that ‘…the best flips were the videos which periodically paused on their own and posed direct questions to us’ (S4.16), e. g., through the use of Vizia (https://vizia.com), an interactive video-creation online software.
Entrance Tickets
The term ‘entrance ticket’ refers to the activities the students had to complete after watching/studying the flip/flips given at home. These activities are assigned together with the flips in order to make sure the students actually watch/study them and are well-prepared (if the entrance ticket is correctly completed) for the next day’s lesson in class. Teachers claimed that their choice in preparing particular entrance tickets always had to do with lesson goals and Moodle activities/tools. As Figure 2 illustrates, Moodle activities were mostly used as they offered a good selection (chats, wikis, quizzes, forums etc.) whereas ‘any others unquestionably demanded more time to prepare’ (James). Teachers emphasized the importance of assigning alternative kinds of activities using other online tools (besides the ones embedded on Moodle), as Figure 2 also evidences, e.g. ‘Sometimes they [the entrance tickets] had to do with completing mind maps … finding keywords and writing a short review, taking a quiz, getting prepared for a personal interview etc.’ (Mary). Overall, the entrance activities which the students recalled during the interview as their favorite involved descriptions (S4.15), advertisement creation (S3.5), dealing with Math applications (S3.6), answering questions on Moodle (S3.2), taking notes or commenting on the video (S5.13), creating glossaries (S3.5), playing games (S4.19), developing multimedia such as puzzles (S5.14) and story-telling (S5.11). The most innovative activity was when students were asked to create their own video-tutorials aimed for their fellow classmates. For example: ‘The tutorials we have created ourselves. We worked in pairs and Miss M. showed us how Camtasia works. So, we did it!’ (S5.4). Students also enjoyed the fact that the assignment was directly sent to their teacher (S3.8) and/or made visible to their peers for the option to receive peer feedback, e.g. ‘… questions on Google Drive’ (S3.2). It also sounded a good idea to create the tasks themselves, such as quizzes for the other classmates, or even play educational games rather than writing up answers to questions, e.g. ‘Let’s say to play a Math game, or a Greek game, crossword, online board games … ’ (S5.17).
[image: Figure 2]FIGURE 2 | Types of entrance tickets used in all case studies.
IBL Activities
The IBL activities mostly involved online research or WebQuests for the younger ones (e.g., ‘It has always been easier to use guided research for the Year three students’, Tesa), whereas all students were mostly excited with multimedia creation, ‘It was the best when we had to create videos, presentations or a Voki thing’ (S4.2). Teachers’ experiences in creating IBL activities mostly focused on how Moodle tools have been used since ‘…they (Moodle forums) had been very easy to use’ (James). Teachers specifically mentioned how forums were useful for asking their students to answer questions, post comments on flips, give feedback to their peers or post comments of individual or group research any time during the learning process.
Communication
Synchronous and asynchronous forms of communication, through chats, teleconferencing, forums assisted both pre-class and after-class for ‘…addressing misconceptions’ (James), ‘…keep students engaged’ (Ben), and as most students have quoted, ‘Our teacher felt like he was always there’ (e.g., S3.15).
Collaboration
Most students preferred working in online groups (e.g. through forums, wikis, learning suites, blogs and whiteboard apps) since they could combine their personal input from the flips they have watched at home and complete in-class activities more easily. They also suggested that they should cooperate even more with each other so they can share the workload and have improved outcomes in lesser amount of time given that the digital tools support that, e.g. their classroom online Drive. This has been evident in many quotes (n = 18), such as:
‘Depends on what but I usually prefer teamwork … if we have to do lots of slides, I don’t think I could do it myself, someone would have to help me and give his own ideas from the flip.’ (S5.17)
Assessment
Teachers pointed out multiple assessment methods applied during implementation, sometimes ‘…adopting all of them according to the kind of assignment’ (Mary) or ‘…selectively according to students’ skills’ (Ben). Lesson plan analysis showcased that the main assessment methods have been teacher and online assessment methods, ‘Especially the development of e-portoflios on platforms such as Mahara’ (Tesa). Computer or online assessment methods, either through Moodle or other Drill and Practice online tools also worked for the students. Observation notes strongly emphasized how students get more excited with online assessment versus a hard copy, achieving high scores, also evident in interview quotes: e.g. ‘We liked it better. And let’s say it was more pleasant/joyful because we were feeling different from the other classrooms.’ (S4.19). What was highly important for any kind of after-class assessment method was the continued possibility for instant or real-time online feedback, ‘…not feasible with paper-based assignments’ (Rosemary).
DISCUSSION AND CONCLUSION
It has been evident from FC literature in secondary and higher educaton so far that there are widely accessible tools for the creation and sharing of flips, e.g. Youtube, iTunes (Kotlik, 2014) together with digital video libraries e.g. Khan Academy (Hao, 2016). Indeed, findings from this study indicated that most teachers preferred using or modifying ready-made flips as it was both easier and less time-consuming. The entrance tickets were mainly created using Moodle tools, especially Moodle forums.
The built-up and use of a well-structured VLE, which can be used for the upload and sharing of content (flips, entrance/exit tickets, guide and links for IBL activities), facilitates effective implementation of FC methodology (e.g., Baker, 2000; Pempek et al., 2009; Talley and Scherer, 2013). It can also help young students deal with the investigation procedure of IBL activities (Magee and Flessner, 2014). Most importantly, teachers should choose a VLE which works on all devices and guide students through it.
Other digital technologies, suitable for the age of the students can support such innovative pedagogical designs (Lyons, 2008), e.g., the use of Google Docs and Google Hangouts, used in the research of Kim et al. (2014) and Kong (2014). IBL activities included the built-up of multimedia, online research, use of Drill and Practice apps and argumentative writing. Teachers aimed to use simple and accessible technology, exploiting Moodle tools (especially forums for sharing questions, comments, feedback etc.) and other open-source software (e.g., preparing a Google slides presentation).
Overall, a clear illustration of the technology and guidelines on how it could be used both at home and in-class should be given from the beginning. During the preparation of the FC learning designs, educators have to make sure that the flips (videos, presentations, online sources) can open on all devices as young students cannot solve compatibility issues on their own. Students have been overall very positive in relation to the technologies used. Their perceptions have been very important to consider within FC implementation so they would not feel helpless and discouraged (Loizou and Lee, 2020; Mason et al., 2013), but satisfied and willing to work (Zhai et al., 2017).
This research aimed to study actual FC implementation in primary school settings (Loizou and Lee, 2020). It found that teachers and students have mostly positive experiences and perceptions. Overall, students were satisfied with the FC activities, they all enjoyed the flips and many agreed that the class time interaction through the IBL activities was key to their understanding. Students and teachers perceived that the FC activities become more interesting, motivating and engaging, especially with the use of technology and particular digital tools, than traditional class. Teachers enjoyed the design and implementation process and they were willing to offer all the support and guidance the students needed throughout the learning process, through specific software and applications. These findings are in line with many others previous studies.
Contrary to many previous published studies, however, the present study is distinctive in the following ways. First, it tested the feasibility of implementing FC in a primary school context, through an action research methodology within multiple case studies. A majority of previous studies did not explicate any specific ‘digital tools’ conceptual framework to help instructors design their FCs at any level of education (Bishop and Verleger, 2013; Giannakos et al., 2014), not even the few studies which existed in primary education (Aidinopoulou and Sampson, 2017; Gough et al., 2017; Hultén and Larsson, 2016; Kostaris et al., 2017).
Moreover, it is the first time a FC model has been implemented at any level within the educational context of Cyprus. The ‘FC Technology Tool’ (Figure 1) developed could help guide future FC research in how the flips, the entrance tickets, IBL, collaboration, communication and assessment tools can better promote student engagement and achievement levels, by choosing simple and accessible digital tools for the young learners.
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