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Abstract

Background

In this thesis, a multi-case study will be presented to address an important gap
in current literature concerning universal design principles (UDPs) for an
effective implementation of a Flipped Classroom (FC) model for Inquiry-Based
Learning (IBL), called the IB-FC model. Currently, there has been limited
research focusing on the implementation of any FC model within the primary
education context despite its potential benefits, such as developing higher order

cognitive skills.

Method used

The study is a collaborative research project, during which the research, in
collaboration with five primary school teacher participants, explored the
effective ways of universal implementation of the initial IB-FC model developed,
in five different primary schools in Cyprus. The model was implemented for a
school year (2017-18), involving 5 teachers, 77 students and 48 of their parents.
Qualitative data has been selected mainly through classroom observations and

interviews.

Key results

Data analysis has focused on teachers’, students’ and parents’ experiences
and perceptions on the IB-FC implementation which aimed to revise the initial
instructional tools, lesson template and framework given to the teachers for
designing their lessons. This in turn led to the extraction of seven UDPs:

structure and flexibility, simplicity and accessibility, interconnectivity and



community, differentiation and personalization, development and progression,

motivation and engagement and assessment and evaluation.

Conclusion

The final IB-FC framework proposed in the findings illustrates how the seven
UDPs for IB-FC implementation are connected to the ten instructional IB-FC
tools developed for further supporting IB-FC implementation. In summary, this
study has clearly demonstrated that the FC methodology can be effectively
implemented in primary education settings. The final IB-FC framework
contributes to the slow growing body of research on FC and IBL practice, theory

building and policy in primary education.
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Chapter 1: Introduction and Background

1.1 Introduction

Over the past decade, education standards have emphasized the value of
student-guided learning in which students are responsible of their own learning
and they are actively involved in higher-order tasks and cognitive standards
(Hannafin, Hill, & Land, 1997; Shea et al., 2012). This requires applying active
learning approaches in the classroom which engage students to presenting
their work, problem-solving, self and peer assessments, group work and

discussions (Zappe, Leicht, Messner, Litzinger, & Lee, 2009).

Yet creating such inquiry-based learning (IBL) environments remains a
challenge since teachers are either not trained or lack the confidence needed
for applying, orchestrating and tackling the difficulties of these new student-
oriented pedagogies (Brush & Saye, 2000; Hannafin et al., 1997). One example
is the limited amount of classroom time available for both lecturing of new
materials and applying active learning methodologies (Strayer, 2012).
Contemporary teaching strategies, which usually utilise technology as the main
tool of delivery, aim to ease this tension and allow for effective student-centred

strategies.

Flipped classroom (FC) models have attempted to address these issues 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
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methodology offers students access to online video lectures/tutorials (flips)
prior to in-class sessions, 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. IBL methodology (Bergmann, Overmyer,
& Wilie, 2012; Davies, Dean, & Ball, 2013; Fulton, 2012; Hughes, 2012; Lage,

Platt, & Treglia, 2000; Talbert, 2012; Zappe et al., 2009).

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; Herreid & Schiller, 2013; Hughes, 2012).

‘The regular and systematic use of interactive technology (Strayer, 2012, p.
172) accepts unique FC approaches. However, there are counteracting studies
(e.g. Rutherfoord & Rutherfoord, 2000; Tenneson & 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.



1.2 Research Problem

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 (Flipped
Learning Network, 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, Krogstie
& Chrisochoides, 2014) and; to expand learners’ experiences and

competences (Bergmann & Sams, 2012).

Currently, Technology-Enhanced Learning (TEL) research involving a specific
area of FC has focused on higher education with minor exceptions (Hultén &
Larsson, 2016; Kim & Chinn, 2011). Moreover, most FC studies have focused
on comparing the FC approaches with traditional pedagogical approaches
(Herreid & Schiller, 2013; Teo, Tan, Yan, Teo & Yeo, 2014) with a few studies
concentrating on students’ perceptions on the usefulness and attractiveness of
the model. Students’ experiences during the three phases of a FC model (i.e.
pre-class, in-class and after-class), could effectively inform the design,
implementation and evaluation of FC practices and are rarely available,
particularly in primary education context (Kim & Chin, 2011). Although it has not
been clearly identified or proven, concerns have been raised among primary
educators over the age of students and the necessity of well-developed self-
regulation skills for the successful implementation of the FC model in primary

education settings.



On the other hand, IBL refers to:
‘The process of posing questions, problems or issues, gathering
information, thinking creatively about possibilities, becoming proficient in
providing evidence, making decisions, justifying conclusions, and
learning the ways of challenging, building upon and improving

knowledge of the topic or field of study.’ (Friesen, 2013, p. 154).

IBL therefore encourages students to explore, discover, collaborate, and
communicate (Laursen & Kogan, 2014; Stephenson, 2012) by operating
multiple perspectives (Short & Harste, 1996). Therefore, it has been reported a
rather challenging task to implement effective IBL activities in primary education

context (Capaldi, 2015).

Similar to the expected limitations related to the FC model, young students are
often perceived as being incapable to complete meaningful IBL activities
without direct teacher interventions (Kim & Chin, 2011). This can prove to be
challenging especially for low achievers who do not possess a required level of
prior knowledge (Flick & Lederman, 2004). Previous researchers also observed
negative attitudes towards IBL and worries about their potential failures in their
IBL learning processes (e.g. wrong results of experiments, unexpected
difficulties etc.) (Magee & Flessner, 2012). Despite these limitations and
obstacles, there are a good number of pedagogical benefits of a successful IBL
methodology: (a) the development of in-depth understandings; (b) autonomous
learning and; (c) critical thinking skills (Cakiroglu & Oztiirk, 2017; Flipped

Learning Network, 2014; Mazur, Brown, & Jacobsen, 2015).



Such a positive change, from traditional lecture-based learning to engaging
student-centered study, can be made possible by utilizing a FC approach to the
IBL design and implementation, i.e. by freeing-up classroom time for more
guided IBL activities (Cakiroglu & M. Oztirk, 2017; Chen & Chang, 2017;
Huang & Lin, 2017; Love et al., 2015). Any literature review on FC which is
highlighted in Chapter 2, confirms that in primary education the research on
such practices is still at a minimum level (e.g. Hultén & Larsson 2016; Kim,
2017). Additionally, the research will draw from the current literature on IBL, a
common instructional model in primary education with several limitations when
implemented on its own (Capaldi, 2015). Literature on how to combine the
models of FC and IBL in primary education in order to maximize their potentials

and overcome their limitations is valuable but currently inadequate.

This study, therefore, aims to address these concerns that arise from both FC-
and IBL-oriented primary education by exploring the pedagogical possibilities
for utilizing a FC model to enhance the quality of IBL design. The research is
based on three ideas: (a) the current lack of evidence regarding teachers’,
students’ and parents’ positive experiences and perceptions during a FC model
implementation in K-12 teaching; (b) the capacity of the FC model, combined
with the IBL model, to enhance students’ learning experiences (Giannakos,
Krogstie, & Chrisochoides, 2014; Rahman, Aris, Mohamed, & Zaid, 2014) and;
(c) the current lack of in-depth understandings of how to combine the two
models of IBL and FC, and which combination can assist teachers in developing
effective instruction in K-12 settings. Thus, a theory-informed instructional

model, a ‘IB-FC’ model (Inquiry-based Flipped Classroom model: a flipped
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classroom model for inquiry-based learning), is first developed to initiate the
exploration. This model has been used to design and develop a number of IB-
FC cases, exploiting blended-learning technologies, across five different

research sites, i.e. multiple case-studies (CSs): five primary schools in Cyprus.

1.3 Research Background

This research project is largely based on teachers’ prior experience in TEL
methodologies and in particular in adopting a 1:1 teaching methodology, a
prerequisite for IB-FC model implementation. 1:1 initiatives require every
teacher and student to have his/her own smart device (e.g. portable laptop,
notebook or tablet PC) to work with, both in class and at home (Bocconi,
Kampylis, & Punie, 2013). We recognize that 1:1 initiatives might involve the
recent trend of Bring Your Own Device (BYOD) initiatives (Tunks, 2012),
whereas by ‘implementation’ we mean ‘the methodological strategy of a
technology intervention’ (Rodriquez, Nussbaum, & Dombrovskaia, 2012,
p.297) which includes universal principles and practical aspects of teacher
participation and training requirements (Penuel, 2006). It therefore also
involves Teachers’ Professional Development (TPD) opportunities regarding
such Information and Communication Technologies (ICT) integration models.
TPD has long been perceived as ‘a way to effect change in the educational
sector’(Wilson, 2012, p.892). By definition its objective is to develop, implement

and share ongoing recent practices and knowledge (Schlager & Fusco, 2003).



It is important to look at the particular context of implementation, ‘The Cyprus
context’, and identify current issues concerning all of the above, including ICT
integration policies, curriculum content and infrastructure. It is vital to note that
primary school teachers in Cyprus teach all subjects of the National Cyprus
Curriculum, which do not include a separate subject for ‘Computers/ICT skills
development’. This means that a horizontal ICT integration model is promoted,
where teachers use technology as an optional part of teaching in every subject.
Hence, in cases when break-through initiatives have been implemented in
Cyprus (Karagiorgi & Charalambous, 2004), such as the ones discussed below,
a critical value to the emerging ‘communities of implementation’ (Hadjithoma &
Karagiorgi, 2009, p.83) was given to schools. The notion of ‘resistance to
change’ (Saunders, Bonamy, & Charlier, 2005, p. 48) also has and keeps arises
as traditional practice is challenged, highlighting the importance of teachers’,

students’ and parents’ experiences and perceptions.

The introduction of ICTs by the Ministry of Education and Culture in Cyprus
(MOEC) in primary education was initiated in the early 1990s, through
‘Evagoras’, which was an optional ICT integration model (Hadjithoma &
Karagiorgi, 2009). No other attempt was systematically pursued until 2011
when the ‘One-to-one Kolossi Laptop initiative’ was developed as the first pilot
1:1 initiative in primary education (in which | was the head educator and
coordinator). This initiative was researched by the CPIl in terms of stakeholders’
perceptions and student achievement levels (CPI, 2013). It was then followed
by the ‘1:1 Kyperounta Surface initiative’ (Kyperounta, P.S., 2019.) and a few

BYOD initiatives currently emerging in primary schools, with no prior or ongoing



TPD adopted or any official principles of implementation within the Cyprus

context and the National Cyprus Curriculum arising.

Given the lack of academic research on any attempt to a 1:1 teaching
methodology in Cyprus, results from national studies on previous attempts of
ICT integration into the various subjects in the Cyprus primary educational
system (Eteokleous, 2008; Vrasidas, 2015) could give an indication of how the
Cyprus educational system works and how teachers work within it. Overall,
results indicated inadequate ICT integration on behalf of the teachers in Cyprus,
compared to the high-level ICT infrastructure available (e.g. Vrasidas, 2015),
similar to those in numerous different other educational settings (e.g. Cuban,
2001; Karagiorgi & Charalambous, 2004). Most of the primary schools in
Cyprus are either equipped with a computer lab and/or have tablets which could
be used in any lesson, on at least a ratio 1:3 (student: device), with a good
internet connection (wired and/or WiFi). The same applies for households,
given that almost all students (85%) have a device and a good internet
connection at home. Professional factors were identified by Eteokleous (2008)
as the inhibiting factor for efficient ICT integration in Cyprus primary schools.
These included lack of available universal implementation principles for such
initiatives and a lack of pre- and post-service training of teachers and
development courses in ICT educational use, also recognized by other
international research (e.g. Wilson, 2003). This limits teachers’ knowledge in
integrating technology into their instruction (Pierson, 2001). Therefore, reform
of in-service TPD programs in Cyprus and a need for teacher preparation

initiatives prior to any kind of ICT implementation is necessary, including
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practical tools (such as the IB-FC tools) and theoretical principles for
specialized models (Vrasidas, 2015), such as the IB-FC model proposed in this
research. Hence, TPD has been necessary within such a research for an
effective IB-FC implementation, despite the fact that almost all participant
teachers were chosen on the ground of prior ICT educational integration

experience.

Recognizing the lack and the importance of academic research in ICT
integration models in Cyprus, this research will try to address the gap in
providing universal principles in implementing a new model, adopted for the first
time in any level of education in Cyprus, the IB-FC model. This will be done
through the lens of teachers’, students’ and parents’ experiences and

perceptions.

My own prior knowledge and experience as a primary school educator,
coordinating 1:1 initiatives, has leveraged my interest and competency in ICT
integration models and has assisted me in designing this research, guiding the
participant teachers towards effective implementation of the proposed IB-FC
model. Since 2011, | was chosen to be the head educator and coordinator of
the ‘One-to-one Kolossi Laptop initiative’in Cyprus, given my personal interest,
involvement and experience in many international ICT integration models (e.g.
Entelis Network https://www.entelis.net/en/home, ATS2020

http://www.ats2020.eu, Demokleos Erasmus+

https://sites.google.com/site/edemokleos/). Also, as a recognized Microsoft

Expert Educator since 2010, | was honored with 1st and 2"d placement awards



both at the European and Global Microsoft Partners in Learning forums as
‘Teacher as Innovator and Change Agent (in 2012 and 2014), for
acknowledging the role of technology towards the development of the 21st
century skills of students. My belief that any well-designed technology-oriented
teaching intervention/methodology can lead to improved student achievements
was further recognised by the National UNESCO Commission, as | am this year
nominated for the ‘UNESCO ICT in Education Award’, given the implementation
of the current research. Hence, this research will not only fill a gap in the FC
literature but also personally motivate myself as a TEL researcher, a primary
school educator and an educational technologist, who is teaching the past four
years ‘Computers and Educational Technology’ to student-teachers at the

European University in Cyprus.

1.4 Research Contribution

In summary, this research aims to fill a gap, identified both within the Cyprus
educational context and international scholarly literature on Flipped Classroom,
by providing universal design principles (UDPs) that can guide teachers’ IB-FC

practice across primary education contexts in Cyprus.
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1.4.1 Defining universal design principles (UDPs).

Design Principles have varying definitions but they should all have widely
applicable laws, guidelines and design considerations, reflecting researchers’
and practitioners’ accumulated experience and/or knowledge. They are
fundamental points of advice for making easy-to-use, well-orchestrated and
pleasurable designs as we select, create and organize elements and features
in the process of instruction. Hence, design principles in education represent
the accumulated wisdom of practitioners/instructors and researchers in creating
lesson designs and should inform us of how users will likely react to these
designs. They should help educators find ways to improve engagement,

influence perceptions positively and attain higher achievement levels.

Design principles are arrived at by adopting various different methodologies
(e.g. action research, design-based research, mixed methods) and considering
practical contexts but also theoretical frameworks. For example, subject
oriented instructional design principles have been empirically validated by

numerous studies (e.g. Doabler et al., 2012).

In TEL research, one of the best examples is the Networked Leaning (NL)
Principles (McConnell, 1999), which highlights: (a) Openness in the educational
process; (b) Self-determined learning; (c) A real purpose in the cooperative
process; (d) A supportive learning environment, (e) Collaborative assessment
of learning; and, (f) Assessment and evaluation of the ongoing learning
process. Although these are considered universal principles of NL, minimum

research has been done in primary education which deals with design principles
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of any technology integration model. Implementation across multiple disciplines
in primary education is important for reaching such applicable laws and
guidelines. FC research has minimally dealt with FC UDPs, where none exists

in primary education context.

1.4.2 Research questions (RQs).

This study aims to answer the following research questions:

RQ1: What are the experiences of teachers, students and parents in different

IB-FCs in Cyprus primary school context?

RQ2: What are the overall perceptions of teachers, students and parents on
different IB-FCs in Cyprus primary school context (benefits, challenges,

limitations of implementing a IB-FC model in different subject matters)?

RQ3: What are the UDPs for an effective implementation of an IB-FC model in

Cyprus primary school context across different subject matters?

This study particularly aims to explore and present teachers’, students’ and
parents’ experiences and perceptions following the implementation of the IB-
FC model proposed in the research. As mentioned previously, the model
encompasses the use of technology in adopting a FC model which will free up
classroom time for better implementation of an IBL model. The combination of
the models can be achieved by adopting and following a particular lesson

template developed to assist participant teachers in creating their IB-FC
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instructions. Different IB-FC tools are provided for guidance through the design.
Data collection tools and data analysis will assist in evaluating implementation
and presentation of the benefits and challenges of IB-FC. These will contribute
in defining UDPs for an effective implementation of IB-FC in primary education.
The results in turn will contribute towards the revision of the IB-FC tools

provided initially to help teachers develop effective IB-FC learning designs.

In particular, the intervention can help the teaching-learning practice by
providing suggestions in how interaction, motivation and engagement can be
enhanced through a more structured, but at the same time flexible, FC design.
Teacher guidelines in how to maintain that can be given using orchestration
routine frameworks and in-flip suggestions. The UDPs developed will also
address the need for differentiation and personalisation, recognized in all
contemporary teaching models, by providing evidence in how tested FC

instructions have worked with primary school students.

The final IB-FC framework, which will be adapted to be in line with such
principles and tools, and contributes to the FC and IBL theory building and
practice accordingly. It particularly aims to contribute to the empirical research
in FC and IBL. It joins a slow growing body of research on the use of FC in
primary education. More specifically, this research also hopes to contribute not
only to the local research scene on ICT integration models but that of combined
FC and IBL literature. To date, there has been little or no research on the use
of a FC model in primary education, especially through a combination with IBL,

and this study aims to fill this gap. The literature also shows that technology
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use cannot be pursued without well-defined theory and frameworks (e.g.
Neumann, 2016; Wang et al., 2014), especially in primary education (Hultén &
Larsson, 2017). Consequently, this study is part of the growing research which
explores teaching models which cater for differing learning styles (Bergmann &
Sams, 2012), especially through the use of technology (Barak & Asad, 2012;

Godzicki et al., 2013; Mayer, 2014) and multimedia (Leutner, 2014).

Pedagogically speaking, an improvement in how IBL skills of students can be
developed and progressed in a way which ensures a smooth interconnection
of the individual and group learning space will be suggested. The design of
instructions which aim towards the development of IBL skills should also go
along simple and accessible technology to be used easily, both by the students
and the teachers. Therefore, evidently this study will also inform local
practitioners who seek to try FC in local classrooms. It aims to contribute to
local research in understanding how FC could form part of the curriculum by
minimizing design challenges and maximizing the possibility of effective lesson
designs. Constraints in infrastructure or TPD can also be overcome by following
suggestions within the IB-FC tools developed. Any kind of pedagogical model
should also provide interconnection of the learning-teaching time in class and
at home. A framework which could go along such a possibility in FC will
empower the teachers with a better FC design and better learning outcomes.
This will also safeguard a more collaborative environment, given that a good

community development in class is indeed an FC prerequisite.
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Finally, this study aims to contribute to the area of adopting blended learning
methodologies through 1:1 or BYOD programs. With analysis of the UDPs in
the effective implementation of a FC approach for IBL in primary education, this
study offers many considerations in the incorporation of a blended learning
model into a curriculum for young learners, e.g. which assessment and
evaluation practices should be adopted, how motivation and engagement can
be maximized etc. It also contributes towards avoiding ad hoc, ineffective
technology-integration attempts, such as the ones adopted by MOEC for years

now (e.g. Eteokleous, 2008; Vrasidas, 2015).

1.5 Overview of the Thesis

Following the introduction of this thesis, the research is divided into six more
chapters. The four main areas of the literature review in Chapter 2 examines
past research pertinent to this study. It first provides a definition and an
overview of the FC learning process, the technology tools used and the values
and challenges this model pertains. The second part reports on key literature
on FC at various levels of education in an attempt to locate the benefit and the
gap for adopting such a methodology in primary education. A critical content
analysis is attempted, looking at frequently employed methodologies, area of
studies, technology tools, impacts and benefits to students’ learning, and
challenges of flipping the class. In the third part, literature on IBL is used for
defining and locating IBL benefits and challenges which rationalize the attempt

to combine the two methodologies to overcome the disadvantages of both. In
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the last part, the combination of the two methodologies is presented via the IB-

FC research framework which guides the research design.

In Chapter 3, the research design is explained. The methodological paradigm
discussed includes details on the pilot-study, the design of the technology tools,
the background of the research site and the participants. Data collection
methods and analytical procedures are also described and presented using
visuals and theme tables. Ethical concerns and trustworthiness are also

discussed within Chapter 3.

In Chapter 4, the research implementation is clarified by providing detailed
descriptions of each case study. Five different IB-FC tools, which have been
developed to help the teachers in designing their IB-FC lessons, are also
discussed. The Teachers’ and Parents’ Page on Moodle is also presented.
Finally, the chapter talks about the educational design of the research,
providing details on the steps and tools used by participant teachers for the

design of the IB-FC instructions.

Chapter 5 presents the findings of the research. It particularly addresses the
first two RQs. Themes are drawn from the findings and these are triangulated
with investigation notes, interview subscriptions, questionnaire responses and
reflection notes. Research findings are presented into two main sections: (a)
Teacher, student and parent experiences; and, (b) Teacher, student and parent
perceptions. These are summarized using tables, figures and Moodle

screenshots to back-up the findings.
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Chapter 6 discusses the findings presented in Chapter 5 in relation to design
considerations and RQS. It particularly states, explains and discusses in detalil
the seven UDPs for IB-FC implementation. The discussion is supported by

previous research findings and the new and revised IB-FC tools are presented.

Finally, this study closes in Chapter 7 with a summary of findings and the final
IB-FC framework proposed by this research, which combines all UDPs and IB-
FC tools for an effective implementation of the IB-FC model. Contributions and
limitations of the research are discussed as well as directions for future
researchers or policy makers to expand further their theoretical considerations
needed for undertaking projects and derived publications in the FC or IB-FC

approach in the primary education.
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Chapter 2: Literature Review

2.1 Introduction

This chapter will be divided into four parts. In the first part, the FC model will
be defined and benefits and challenges will be identified. In the second part
key literature on methods and FC frameworks in primary, secondary and higher
education will be reviewed. In the third part, past research on IBL will be used
to describe the corresponding instructional model, the IBL model, together with
its benefits and challenges. The link to the FC model will be also explained
through relevant literature. In part four, the gaps and challenges identified in
the first three sections of the literature review are used to explain the
combination of the FC model and the IBL model and the development of the

research framework: the IB-FC framework.

In particular, besides the lack of research that examines FC in its pedagogical
context, the majority of studies had been conducted in Western higher
education sector (see Bishop & Verleger, 2013; Giannakos et al., 2014;
O’Flaherty & Phillips, 2015 for a review). Mazur et al. (2015) have emphasized
the gap in FC instruction research in kindergarten to grade twelve classrooms
(K-12) whereas very few published studies have hitherto focused on the
eastern European primary school settings. Besides this gap, students in a
flipped class are required to take more responsibility for their own learning such
as watching the video lectures before class and participating in group problem-

solving activities during in-class lessons, i.e. engage in IBL activities. However,
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not all students, especially children in primary school, have the ability or skills
to deal with such real-life problems in class. IBL can help students develop
such skills but lack of classroom time for specialized teacher guidance in
traditional teaching models, has limited its application in primary education.
Hence, the two methodologies, FC and IBL, could be combined and
complement each other as the limitations of each can be overcome by the
freed-up classroom time for teacher guidance needed to engage in IBL

activities.

The gap in UDPs of a FC approach is therefore running bigger with the need
to combine the two models and attempt implementation in a primary school
setting. These gaps will be explained in detail throughout the literature review
as well as the framework developed which guided the lesson designs of this
research. This study will therefore offer the UDPs needed to close the gap in
FC implementation in primary education, through its combination with IBL and
a close study on the experiences and perceptions of teachers, students and

parents involved.

2.2 Flipped Classroom (FC)

In review of the FC model, a four-phase methodology was carried out (Cooper,
1989): reporting of the channels followed, the rational of source choice, years
covered and key words used for the search. Key literature on the FC model

was collected through a systematic electronic search of academic and online
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libraries (e.g. Lancaster University’s OneSearch, Google Scholar) and
databases (e.g. ScienceDirect, SpringlerLink, Tailor & Francis Online, ERIC,
PICARTA, DARE-net, ISED, Web of Science, Academic Search Complete,
British Education Index, the Social Sciences Citation index (SSCI) and
PsychINFO). These databases are well known and considered adequate for
research in social studies. The keywords used during the search included:
flipped classroom, flipped learning, inverted classroom, flipped model, flipped
education, and flipped classroom approach. All keywords were indexed in both
singular and plural forms, combined with ‘elementary and primary education’
or ‘K-12". Only contemporary studies conducted between 2000 and 2018 were
selected and only referred journals which were indexed and registered by the

SSCI or by the Interuniversity Centre for Educational Research (ICO), were

considered proper outlets for the articles.

During the second phase of the search process, the abstract, summary and
references of chosen resources were scanned. Eight new key words turned
out to be relevant: individual learning space, group learning space, flips,
entrance ticket, post-class phase, Bloom’s taxonomy, student engagement
and interaction. All databases of phase one were used again for searching
these terms. The first and second phase of the search process was therefore

repeated.

Next, all selected sources were read in depth and the final journals, books and

other sources analyzed were chosen on the following rationales:
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- A specific focus on the FC model, in any educational level (primary,
secondary, higher).

- Any field of studies in the FC model, especially in the design and
implementation of the model, in any subject matter across any
educational level.

- All technology integration models in line with the implementation of the

FC model in education.

The journals which did not meet the above criteria were not considered,
especially if they did not define clearly the FC model methodology and the
theory behind its implementation within any educational scenario. Moreover,
key books which dealt with more practical issues on the implementation of the
FC model have been used, e.g. ‘Flip your classroom: Reach every student, in
every class every day’ (Bergmann & Sams, 2012); ‘Flipped Learning for
Elementary Instruction’ (Begmann & Sams, 2015). In total, a number of 71
articles, 8 books, 2 book chapters, 7 conference papers, 6 reports, 2

dissertations and 3 more relevant online posts were selected.

In the fourth final phase, the sources selected were categorized by: (a) authors
names and year of publication; (b) type of document; (c) location of the
university of the first author; (4) type of research (conceptual versus empirical);
(5) type of education, and; (6) the main findings of the theoretical search (see
Appendix 1). Subsequently, the main findings for this section and the next were
grouped into 3 covering main themes: (a) Defining flipped classroom; (b)

Benefits and challenges; and, (c) Key literature: flipped classroom in primary,
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secondary and higher education. The definition of the flipped classroom is
divided into the FC learning process and the technology tools used. Benefits
are about student achievement, motivation, engagement and interaction,
whereas challenges are also recorded. Key literature has been divided

according to the methodology adopted and the level of education.

2.2.1 Defining flipped classroom.

The FC learning process

In recent years, the FC teaching approach has become one of emerging
technologies in education aimed to foster students’ active learning in higher
education (Hamdan, McKnight, McKnight, & Arfstrom, 2013). It is cited in the
literature as an innovative learning approach to teaching and learning, where
students watch a video tutorial outside the class via distance learning and then
engage in hands-on activities within the class (e.g. Baker, 2000; Bergmann &
Sams, 2012; Young, Hughes, Inzko, Oberdick, & Smail, 2011). Hence, the
approach exploits the latest instructional technologies, such as video recording
technologies (Bergmann & Sams, 2012) in which traditional lecture material is
transferred outside the classroom in the form of flip/flips (in alternative formats,
mainly video-tutorials and/or readings, screencasts), thus allowing class time
to be used for IBL (Bergmann & Sams, 2015; Love et al., 2015; Uliman, 2013)
and can be targeted to individual and group learners’ needs (DelLozier &

Rhodes, 2016).
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Flipped learning can be defined as a combination of direct instruction and
constructivism, primarily based on the student-centered ideas of John Dewey
(Jensen, Kummer, & Godoy, 2015). The concept of flipped learning was
pioneered as the ‘classroom flip’ (Baker, 2000, p. 9) whereas later studies
referred to it as ‘the inverted classroom’ (Gannod, Burge, & Helmick, 2008,
p.777; Lage et al., 2000, p.30), reversing the classroom (Foertsch, Moses,
Strikwerda, & Litzkow, 2002), and the flipped classroom (Bergmann and Sams,
2012). Halili and Zainuddin (2015) noted that the FC is an element of blended
learning (Heilesen, 2010; Poon, 2014), integrating both face-to-face learning
in the class and distance learning outside the class, by watching asynchronous

video lessons and engaging into online collaboration.

In this study, as stated above, the definition of FC provided by the Flipped

Learning Network (FLN) (2014) will be used:

‘A pedagogical approach in which direct instruction moves from the
group learning space to the individual learning space, and the resulting
group space is transformed into a dynamic, interactive, learning
environment where the educator guides the students as they apply

concepts and engage creatively in the subject matter.” (p. 1)

Successful methods documented in the literature (mostly available for
secondary and higher education) differentiate between time in (group learning
space) and out of class (individual learning space). In-class activities range
from knowledge building, to collaborative discussion, small group tutoring,

hands-on and problem-solving projects/activities, skill practice, lab activities,
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speeches, conversation, exploring real problems, peer reviewing etc.
(Bergmann & Sams, 2008, 2012; Hamdam, McKnight, McKnight, & Arfstrom,
2013; Project Tomorrow, 2013; Toto & Nguyen, 2009; Ullman, 2013).
Homework assignments and peer interaction sessions for the promotion of
differentiated instruction, personalized and high-order learning are part of in-
class session (Yarbro, Arfstrom, McKnight, & McKnight, 2014). However, since
in-class activities can vary from one to another widely, it is unclear in the
literature which and how FC can assist learners develop critical thinking skills
effectively (Bergmann & Sams, 2008; O’Flaherty & Phillips, 2015; Rahimi, Van

den Berg, & Veen, 2015).

Out of class activities concentrate on videos, presentations, forum-use, note
taking tools and preparatory procedures, e.g. entrance tickets (Hultén &
Larsson, 2016). Students benefit from early exposure to the material, provided
they are not overwhelmed by pre-class material (Capaldi, 2015). The
development of technologies and multimedia (i.e. e-books, cloud computing
services, mobile devices) has provided an opportunity to achieve the goals of a
FC model (Hwang, Lai, & Wang, 2015; Kong & Song, 2015). Via cloud
computing services, students’ learning logs can be recorded and analyzed, and
hence learning support can be provided (Hwang et al., 2015; Sandberg, Maris,

& Hoogendoorn, 2014).
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Technology tools

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 MylTLab videos and
McLaughlin et el. (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, & Calvert, 2009) and Blackboard Journal page (Talley
& 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 & Xue, 2013) and interactive television

(Missildine, Fountain, Summers, & 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
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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 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.

2.2.2 Benefits and challenges of FC.

Benefits

Several studies have shown that the FC approach has positive impacts and
benefits for the students, especially in relation to students’ achievement,

engagement, motivation and interaction.

(i) Students’ achievement:

Bloom’s revised taxonomy of cognitive domain has been the base of the study
of FC. The taxonomy has six levels of learning (see Figure 2.1), from lowest to

the highest level:

1. Remembering: students try to understand basic principles and new concepts

by recognizing and recalling information.
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2. Understanding: students show how they comprehend and interpret the

information and summarize their learning.

3. Applying: students apply and practice the new knowledge to actual situations.

4. Analyzing: students use critical thinking in problem solving situations, use
discussion and comparison, producing creative thinking to obtain new

knowledge and ideas.

5. Evaluating: students go through self and peer assessment, evaluating the
whole learning concepts using success criteria and making sufficient

judgments.

6. Creating: students are being creative through the design, construction and

production of new forms of content they have learned (Bloom, 1969).

During a FC instruction, the aim is for students to practice lowest levels of
cognitive domain (remembering and understanding) away from the classroom,
while focusing on higher orders of cognitive work (applying, analyzing,
evaluating, and creating) in the classroom (Krathwohl & Anderson, 2010), as

illustrated in Figure 2.1, given by Zainuddin and Halili (2016).

As mentioned in the definitions above, out of class activities in the FC model
allow for the lower levels of cognitive domain, supported through the recorded
lectures, videos, readings, simulations, and other materials. In-class time will
thus focus on how to support the learners in achieving a higher level of the

taxonomy domain (Lankford, 2013; Nederveld & Berge, 2015). Figure 2.2
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includes a screenshot of a table given by Zainuddin and Halili (2016),

illustrating the comparison of a traditional vs a flipped learning methodology.

¢ | Creating |\

/ Evaluating \
/
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Analyzing \

\
B Applying \—

’/ Understanding \

: [ At home ]
/ . \
’ Remembering

r
1
-

Figure 2.1. Bloom’s revised taxonomy in flipped classroom, Zainuddin & Halili, 2016, p. 316

Level of learning Traditional classroom Flipped classroom tools
tools
Remembering Face-to-face lecture Pre-recorded lecture,
reading material, and
watching video lectures
independently
Understanding Question and Answer Reflection, peer-to-peer
discussion and
collaboration
Analyzing Homework Classroom activities such as
a group discussion
Applying, Evaluating, Homework or nothing Student projects,
Creating presentations, peer-
evaluation and instructor-
evaluation.

Figure 2.2. Comparison between traditional classroom and flipped classroom in achieving higher order
thinking of Bloom’s Taxonomy, Zainuddin and Halili, 2016, p. 316
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Some researchers have implemented the FC model to examine the impact on
students’ achievement, showing that it can effectively support an improvement
with several motives (Galway, Corbett, Takaro, Tairyan, & Frank, 2014). Davies
et al. (2013) have particularly looked in how the use of technology can have an
effect on student achievement levels given the use of the FC model. Their
results have shown that the use of technology had been effective and scalable.
They compared pre-test and post-test scores to verify the improvement, a
common methodology adopted by other studies as well as (Enfield, 2013;
Galway et al., 2014; Kong, 2014; Talley & Scherer, 2013). Therefore, students
have indeed shown that they can understand learning content and achieve high
orders of cognitive work through FC methodology, i.e. higher score in the port
test or exam given. For example, Talley and Scherer (2013) talked about
improved average course grades of the students when those have been
compared to a previous semester without flipping. They reported how the
academic performance in a flipped STEM course was increased through
student-recorded lectures and other FC practices. McLaughlin et al. (2014), in
their research on pharmacy student engagement, performance and perception
in a flipped satellite classroom, measured students’ exam performance and
added to the argument for improvement in the achievement levels through FC

methodology.

Several other studies focused on the comparison of FC to traditional classroom
settings, showing significantly better outcomes than in the conventional group
or control class (Baepler, Walker, & Driessen, 2014). They have also shown an

improvement in the students’ perceptions of the learning environment. A study
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by Hung (2015) verified that the structured and semi-structured flip lessons
were more effective instructional designs than the non-flip lessons (flip > semi-
flip >, flip > non-flip, p < 0,05) in teaching the English language. The investment
on faculty time and effort for flipping a calculus class was also beneficial
according to McGivney- Burelle and Xue (2013). Formative assessment, as the
instructor acts as a facilitator to motivate, provides guidance and feedback to
students periodically (Bergmann & Sams, 2012; Deslauriers, Schelew &
Wieman, 2011; Strayer, 2012) is another reason for improved learning
outcomes. Students understand what is required since the instructor evaluates
and gives feedback throughout the whole learning process (pre-class, in-class,

after-class), overcoming deficiencies in learning (Kim et al., 2014).

Tune et al. (2013) also highlighted how students’ performance was improved,
especially evident in the assessment practices by using a quiz and a class
meeting to imitate the FC environment. Missildine et al (2013) have equivalently
talked about students’ improved performance through research in a FC nursing

course.

Additionally, the research by McGivney-Burelle and Xue (2013) reported that
the students’ ability to pause and re-watch the videos at any time affected their
learning positively and allowed them to improve on the skill of note-taking whilst
watching the flip as well. Similarly, other published research studies, such as
Bergmann and Sams’ (2008) case study in two high school chemistry classes,
indicated that FC instruction is appreciated by students since they are able to

pause, rewind flips and work independently at their own pace/speed, enjoying
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individualized attention from the instructor when struggling to understand
concepts/new content. Beyond students’ perceptions, Kong (2015) highlighted
the increase in students’ critical thinking abilities and their creativities (Al-
Zahrani, 2015). Both researchers having integrated the FC model into an e-
learning course. Basically, the video lectures should be highly related to
classroom time and trigger student’s interest for the in-class activities which will
follow (Gaughan, 2014). During classroom face-to-face time, sessions are used
for discussions and analysis of the previously watched flip, and other student-
engaging tasks, such as further primary and secondary sources analysis,
debates, self and peer reviewing processes or simulations (Bergmann & Sams,

2012).

FC is also an ideal learning space for differentiation (Bergmann & Sams, 2012),
normally associated with student success (Tomlinson & Moon, 2013).
Empowerment through differentiation can improve self-motivation (Wormeli,
2006) and self-efficacy (Kim et al., 2014), especially through the use of
technology (Barak & Asad, 2012; Godzicki et al., 2013; Mayer, 2014) and

multimedia (Leutner, 2014).

(ii) Students’ motivation:

Motivation plays also an important role in implementing FC at any setting, being
a crucial element which supports performance and achievement (Cole, Field &
Harris 2004). Both intrinsic and extrinsic motivation (Abeysekera & Dawson,
2015) have been highly valued in many flipped learning studies (e.g.

McLaughlin et al., 2013), empowering students to develop the ability to learn
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independently at their own pace. Davies et al. (2013) have noted that students
undertake substantial out-of-class work, based on tutorials and simulations,
which promotes motivation and self-paced learning. The increase in self-
efficacy in independent learning was mentioned by Galway et al. (2014) and
Enfield (2013). ILAMs (Integrated Learning Accelerator Modules) and LMSs
used by McLaughlin et al. (2014) have also illustrated improved students’
autonomy and competence, hence elevated intrinsic motivation. A research by
Kim et al. (2014) also proved, through the collection of the experiences of three
FCs in an urban university, how the success of a FC model is based on

students’ pre-class work as a main principle of implementation.

Furthermore, FC is recognized in the literature as a student-centered approach
to learning where the students are more actively engaged than the instructor.
Studies have indicated that learner autonomy, performance, and motivation can
be maintained and enhanced through such student-centered instruction (Smit,
de Brabander, & Martens, 2014) as it can move the traditional lecturer’s talk to

video and the students can listen to the ‘lectures’ anywhere outside of class:

‘The flipped classroom allows students to watch the video according to
their preferred time and need, and they can study at their own pace; this
type of activity also increases students’ collaborative learning in distance

education outside the class’ (Zainuddin & Halili, 2016, p. 315).

Students’ needs for autonomy, competence and relatedness are likely to be
satisfied by a FC environment, as McGivney-Burelle and Xue (2013) have

noted. They have in fact investigated how intrinsic motivation can be enhanced
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and affect further learning through such learning opportunities. Enfield (2013)
has also worked through how FC can improve students’ self-efficacy in

independent learning.

Enhancing motivation can be a result of FC implementation but also the reverse
is substantial. Motivation should be enhanced in the first place in order for the
students to be able to react positively to the new model of self-regulation
learning at home. All in all, most FC research which dealt in collecting students’
experiences and perceptions (e.g. Davies et al., 2013; Enfield, 2013; Kim et al.,
2014; McLaughlin et al., 2014) has given emphasis in how students are motivated

to learn at their own pace and how they would recommend it to their own friends as

well (McGivney-Burelle & Xue, 2013.)

(iii)  Students’ engagement and interaction:

Since lecturing of new content and content review are outside of class time (e.g.
Jungié, Kaur, Mulholland, & Xin, 2015; Mazur et al., 2015; Sohrabi & Iraj, 2016;
Wasserman, Quint, Norris, & Carr, 2015), more time is left with the use of FC
for active and IBL in class, as illustrated in the Bloom’s taxonomy. Students are
able to prepare for in-class activities by exploring the given learning material. In
the research of Kim et al. (2014) and Talley and Scherer (2013), students felt
confident in the class to discuss and participate because of their preparation
before coming into the class. Multiple benefits have also been noted in many
other FC studies concentrating on deeper content engagement in class,
activities with peers, more personalization, supporting student-centered

learning, continual and immediate feedback and scaffolding, maximization of
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class time and authentic learning experiences (Bergman & Sams, 2008;
Brunsell & Horejsi, 2013; DeLozier & Rhodes, 2016; Hamdam et al., 2013; Lo
& Hew, 2017; Moraros, Islam, Yu, Banow, Schindelka, 2015; Project Tomorrow,
2013). This in contrast with traditional class activities which produce low level
of student engagement (Nguyen, 2010), leading to negative habits such as

boredom and disruptive behavior (Freeman et al., 2007).

Students and teachers express a positive attitude towards the FC model as it
elevates interest and engagement and makes students more responsible in
their studies (Bergmann & Sams, 2015; Fielding, 2005; Gaughan, 2014). The
social interactions grow through technology and distance learning opportunities
outside of the classroom and in the classroom (Wang, 2013), on all three levels
of Moore’s technology-based learning: student-content interaction, student-
teacher interaction and student-student interaction. Hillman, Willis and
Gunawardena (1994) added student-interface interaction, which is also
enhanced through technology tools employed. FC instruction helped
collaboration (Roach, 2014), enabled students to build a learning community
and exchange ideas (Kim et al.,, 2014) and promoted real-time and virtual
dialogue (McLaughlin et al., 2013). Love et al (2014) compared traditional and
FC in a mid-sized metropolitan university in an algebra course and positive
student perceptions were recorded in terms of interaction and help from peers.
Such findings, however, may not translate into K-12 learners since such
research has been based mainly on secondary and post-secondary students

(McTigue, 2009).
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All research agrees that the aim of flipped learning is to establish students'
engagement with active learning. Students' desire to participate actively in a
routine class activity, e.g. listening to a topic, submitting entrance tickets,
collaborating and working with the instructor, has been reported in many FC
studies (Delialioglu, 2012; Zepke, Leach, & Butler, 2009; Yang & Cheng, 2014).
In particular, Talley and Scherer (2013) research reported that students could
confidently produce their own summary of the biological process in their own
words by implementing the flipped classroom and they could also be active
learners in class. Other researchers, such as Kim et al. (2014) emphasized the
importance of students’ confidence, i.e. by interacting with asynchronous video
lectures outside the classroom, students feel more confident and prepared to
participate in classroom discussions. Hung (2015) similarly highlighted that
students engage and ‘feel part’ of the FC learning environment and are
themselves engaged in the learning process more than in a traditional

classroom setting.

Since FC is a blended learning methodology, the blending of new technology
and the traditional classroom can establish students’ interactive learning,
particularly outside the group learning space (Missildine et al., 2013). This was
also emphasized by McLaughlin et al. research (2013) since the students can
enrich the dialogue with their friends both at the individual and group learning
space because the activity of teaching and learning in a FC setting is not just
limited within the classroom. The increase (75 students- 66%) in student-
student and student-teacher interactions was formally reported in the study of

Hung (2015) in an English Language middle school class.
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Challenges

In K-12 research, TEL has had varied success. The ability of ‘digital native’
students to deal with technology is not always given and hence research can
be misleading (Wang et al., 2014). Motivation in the classroom is overestimated
in relation to technology (Housand & Housand, 2012; Koutropoulos, 2011), as
it can only occur when ‘students experience competency, individualize their
learning, and connect to a larger community’ (Jacobs, 2013, p. 271). Therefore,
challenges exist, including requisite expertise, time and equipment costs for the
creation of instructional material by the teachers (Lage et al., 2000; Yarbro et
al., 2014) and access to networked and school technology by students (Uliman,
2013). Designing intellectually engaging FC materials can prove to be very
challenging for teachers as they sometimes have to face less-attentive and less
self-disciplined students compared to live instruction (Al-Zahrani’s, 2015).
Instructors need support and guidance to successfully flip a class (Berrett,

2012).

Moreover, surveys also revealed that some educators were not convinced
about the effectiveness of technology and improvement of students’ grades
(Kim et al., 2014), while others expressed worries about the amount of time they
had to devote for designing new activities and material and also the

technological competence they should attain (Milman, 2012; Townsend, 2010).

Additionally, students may be less keen to take their own notes if everything is
provided for them (DeZure, Kaplan, & Deerman, 2001), or may not comprehend

the content (Kim et al., 2014; Kuo, Hwang, & Lee, 2012; Mason, Shuman, &
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Cook, 2013). A passive learning style also needs to be avoided, noted by
Bergmann and Sams (2008), which provided videos which engage the learner
and give the choice to pose questions, just like it would work with live lecturing.
The design of the video lecture should be attractive to students and motivating
in order to be effective and avoid disengagement (Enfield, 2013). Hence, the
possibility that FC ends up as an ineffective method needs to be considered by
avoiding the exchange of boring face-to face (F2F) lectures with boring
recorded lectures (Ash, 2012). Preference of students for a F2F lesson/lecture
is also an issue (Chen, Wang, Kinshuk, & Chen, 2014; Toto & Nguyen, 2009)
and needs to be studied in the reflect-phase of the research, considering
‘homework’ preference of students within a FC model (De Araujo, Otten, &
Birisci, 2017). Overall, students’ perceptions to a FC model are very important
to consider as students may feel helpless and discouraged (Mason, Shuman,
& Cook, 2013; McLaughlin et al., 2013). The perceived quality and value of the
approach are vital mediators to students’ satisfaction (Zhai, Gu, Liu, Liang, &
Tsai, 2017). Promoting students’ responsibility and control over learning should

also be one of the instructor’ priorities within such a model (Kovach, 2014).

The FC limitations mentioned prove that the flipped learning approach requires
further research into areas such as achievement scores, technology used and
mostly how pedagogy is integrated. Hall and DuFrene (2016) pointed out how
instructors usually bog down in the technology aspects and neglect instructional
design since FC is more about how to best use in-class time and not as such

about the quality of the flips.

37



2.3 Key Literature- Flipped Classroom in Primary, Secondary and Higher

Education

Key literature on methods used for the FC studies will be assessed here,
together with practices and tested frameworks, in order to locate the gaps,
decide on the methodology and theoretical framework of this research. This will
be followed with the observation that most of the studies on FC have been
performed in higher-education settings and they are either descriptions of how
teachers have implemented FC in their classrooms or are studies of the effect
of using this method as compared to more traditional approaches (e.g. Herreid

& Schiller, 2013; Slomanson, 2014; Teo et al., 2014).

2.3.1 Kinds of methodology.

Lage et al. (2000) have been some of the first who talked about inverting the
classroom, focusing on two college economic courses. This was seven years
before it was popularized by Bergmann and Sams in 2007, two high school
chemistry teachers in Colorado (Halili & Zainuddin, 2015). Looking at current
FC research, the mixed method approach (quantitative and qualitative) has
been the most widely used methodology, followed by the quantitative approach.
Numerous research between 2013-2015, has been analyzed by Zainuddin and
Halili (2016), who used multiple instruments (tests, questionnaires, documents,

and interviews) to collect vast information on the effective FC practices (e.g.,
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Chen et al., 2014; Roach, 2014; Kong, 2014; Davies et al., 2013; Enfield, 20183;
Galway et al., 2014; Hung, 2015; Kim et al., 2014; McGivney-Burelle & Xue,
2013; McLaughlin et al., 2013; Simpson & Richards, 2015; Talley & Scherer,
2013). The same applies for more recent studies (e.g. Bauer-Ramazani,
Graney, Marshall, & Sabieh, 2016) who have used experimental methodology
for a FC research in higher education discussing second language acquisition.
They have incorporated multiple informal assessments and project-based
learning for citing FC benefits and challenges. Similarly, the current study will
use a mixture of qualitative data for investigating the combination of project-

based learning through IBL methodology with the FC approach.

Instructors’ perceptions and insights gained in higher education settings were
also collected by Hall and DuFrene (2016) through qualitative semi-structured
interviews, aiming to identify best practices. These are important insights for the
evaluation of teachers’ experiences and perceptions which will be pursued in
this study, being part of the qualitative data. On the other hand, Gonzélez-
Gomez, Su, Airado, and Canada-Canada (2016) focused mainly on the
students, where a statistically significant difference was found on all
assessments with the FC students performing better on average. A more
integrated research by Horner (2016) employed mixed methods methodology,
using both experiential and active learning in a photography class as well as
motivational tools which can be used as examples in creating IB-FC tools within
the current research. This research not only went beyond Hall and DuFrene

(2016) in methodology but it also went through implementation of a FC
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community, giving examples of effective FC practices to be integrated within

the framework.

Comparisons of traditional to flipped classrooms were also effectively made in
Kim’s (2017) case study, which through a variety of teaching and learning
activities, used three factors of analyses: teacher presence, social presence
and cognitive presence (Community of Inquiry-Col- instrument). Students’ and
teachers’ perceptions over traditional vs FC experiences were investigated to
explore effective flipping strategies which would take students’ experiences into
consideration. As students share differing learning types, Lage et al. (2000)
have taken these into consideration through qualitative research. They
particularly provided options to instructors in higher education on how to cater
for most learning types through FC methodology while still maintaining control
over course coverage and content. However, Marks (2015) argued that with
careful curriculum design, both content and methods learning objectives can be
taught and mastered with FC methods anyway, something he has proved using
a mixed methods research in same educational level settings (i.e. higher).
Similarly, in the current study, students’ experiences and perceptions should be
evaluated, borrowing Lage et al.’s (2000) methodology which is to consider

learning types within design and implementation.

Further themes which need to be taken into consideration in a FC setting had
been the ones mentioned by Tawfik and Lilly (2015) who qualitatively
investigated a FC for a psychological statistics course at university level:

relevance, reciprocal learning, teacher as facilitator and self-efficacy (problem-
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based learning, self-directed learning and multimedia). Although their work is
valuable in framing FC designs, they themselves proposed future studies which
could include additional qualitative data (e.g. student observations; student
artifacts) to triangulate the participant student interviews they have used.
Additional data validity could also be provided with pre-post test scores and

self- assessments.

Learners’ perceived usefulness was also assessed by Yoshida (2016). The
participants were Japanese university students who major in education,
experienced FC for five weeks. The survey they completed gave 14 out of 20,
important usefulness statements on FC (see Figure 2.3), following a frequency
analysis, classified into four clusters: enhancement of classroom instruction,
review and confirmation, learning effectiveness and productivity and self-paced
learning (p.430). These were proven useful in identifying the contents and
structure of FC from the student-teachers’ point of view and their perceived
usefulness of ‘flipped learning’ on instructional design for elementary and
secondary education, taking into consideration in forming the final lesson

design template in this research.
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Items Frequency %

“Flipped learning” is useful because...

1. learners can study through the video over and over again. 42 65.63%
2. it enhances learners’ understanding. 34 53.13%
3. learners can study at their own pace. 20 31.25%
4. learners can stop the video whenever they want to. 19 29.69%
5. learners can study on their own time. 19 29.69%
6. it enhances the effectiveness of classroom lessons. 16 25.00%
7. it develops learners’ readiness for classroom lessons. 14 21.88%
8. it increases the amount of project-based activities in classroom. 13 20.31%
9. learners can use the videos to review what they learned. 13 20.31%
10. it provides prior knowledge for project- based activities in classroom. 13 20.31%
11. it enhances learners practical expertise. 12 18.75%
12. learners can check their understanding through quizzes on the videos. 10 15.63%
13. learners can identify what are important through quizzes on the videos. 8 12.50%
14. learners can develop study habits. 7 10.94%
15. learners can concentrate on their study. 2 3.13%
16. it is useful for designing classroom lessons. 2 3.13%
17. learners can study on mobile-phones/smartphones. 2 3.13%
18. it enhances learners’ motivation. 1 1.56%
19. learners can download the videos. 1 1.56%
20. learners can study through their eyes and ears. 1 1.56%

Figure 2.3. Perceived usefulness of ‘Flipped Learning’, Yoshida, 2016, p. 432

2.3.2 Level of education.

Many studies have been conducted in secondary education with more practical
examples in enhancing learning through a FC approach (e.g. Hao, 2016;
Kirvan, Rakes, & Zamora, 2015; Moran & Young, 2015; Winter, 2018) or in
combination with IBL activities (Mazur et al., 2015; Morgan 2014; Yoshida,
2015). Mazur et al. (2015), through an action research approach, set the first

three principles of the Teaching Effectiveness Framework (Friesen, 2009) to
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assess three learning designs using FC instruction: (a) Teachers are designers
of learning; (b) Work students are asked to undertake is worth their time and
attention; and, (c) Assessment practices improve student learning and guide
teaching. Findings in their research indicated both strengths and areas for
improvement, particularly in assessment practices, recommending further

action research in FC in K-12 classrooms.

Students’ flipped learning readiness was surveyed by Hao (2016), using 387
middle school 7t"-graders and the Flipped Learning Readiness Scale, designed
by the researcher. The scale was a modification of the Online Learning
Readiness Scale (OLRS) (Hung, Chou, Chen, & Own, 2010) and the ICT
literacy scale (Lau & Yuen, 2014). The quantitative data analysis showed that
the students' flipped learning readiness ranged from a level slightly above

neutral to below-neutral. It was also found that:

‘...Personal characteristics and individual circumstances, including
language beliefs, student perceptions of teacher characteristics, the
availability —of outside-school support and resources, learning
performance, study time and net-surfing time, can make a difference to

the levels of the readiness dimensions’ (Lau & Yuen, p. 295).

The importance of this paper is the issue of student readiness for flipped
learning and the individual differences should be taken into consideration during
FC design, as to maintain the maximum learning benefit from the approach.

Differentiation was also an issue raised in the study of Winter (2018).
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Student motivation and related performance on a 6" grade social studies
course at a K-12 private school in Hawaii was collected using a Likert-type
survey. Findings suggested that ‘flipped learning benefits average achieving
students through differentiated instruction’ (Winter, 2018, p.176). The practical
implications of the research included the use of learner-centred strategies for
maximizing student engagement levels, whereas it suggested further research
in differing K-12 environments. The limitations of the research were the small
participant size and the researcher being the sole implementing educator,

asking for a multi-case study approach which the current research adopted.

Such quantitative studies, testing the effectiveness of FC and identifying
students’ perceptions through surveys, have been carried out by numerous
other researchers in higher education (Baepler et al., 2014; Chen & Summers,
2015; Love et al., 2014; McLaughlin et al., 2014; Missildine et al., 2013; Tune,
Sturek, & Basile, 2013; Warner, Koufteros, & Verghese, 2014). Although
several of these studies have been identified in trying to define flipped learning
in comparison to traditional methods, giving practical examples and focusing on
students’ perceptions, there is no research found that tries to understand the
real attractiveness of the method/model through close and multiple classroom
observations, or that tries to understand the phenomenon from the perspective
of the teachers using it. They lack the pedagogical principles to guide the
design, implementation and evaluation of the FC method (Kim et al., 2014), as
only 7% of current research has used real classroom observations as a means

of data collection (Zainuddin & Halili, 2016).
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Allin all, although many research studies on FC have been conducted in various
domain subjects, few studies have been carried out in primary education.
Zainuddin and Halili (2016) have highlighted that the participants or samples of
the most influential FC research between 2013-2015 have been undergraduate
or graduate level students (Baepler et al., 2014; Chen et al., 2014; Davies et
al., 2013; Enfield, 2013; Galway et al., 2014; Hung, 2015; Kim et al., 2014; Love
et al., 2014; McGivney-Burelle & Xue, 2013; Mclaughlin et al., 2013; Missildine
et al., 2013; Roach, 2014; Simpson & Richards, 2015; Talley & Scherer, 20183;
Tune et al., 2013; Warner et al., 2014). This means that current research does
not directly benefit K-12 teachers and that teachers who would feel keen to
implement the approach are left with little support highlighted by Borrmann
(2014) and Yoshida (2016). Even Bergmann and Sams, the so-called
originators of flipped learning, published a guide for elementary school
implementation (Bergmann & Sams, 2016) in an attempt to address the need,

yet not based on empirical research.

The first attempt to implement a FC model in a Greek educational context of K-
12 was a very recent research by Kostaris, Sergis, Sampson, Giannakos, &
Pelliccione (2017) for ICT teaching within the Greek National Curriculum, very
similar to the Cyprus National Curriculum. Even though action research has
hardly ever been touched on in the studies of the FC, Kostaris et al. (2017)
integrated the four-phases of action research (Plan, Act, Observe and Reflect)
into the FC, and provided evidence for potential advantages of the FC model in
students’ cognitive learning outcomes and their level of engagement. Similar

results were reported by Hultén and Larsson (2016), taking up a research in
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Swedish primary schools, implementing a bottom-up FC strategy. Moreover,
another research, by Hwang and Lai (2017), employed a quasi-experimental
study in mathematics learning in a primary school, aimed in facilitating and
bridging in- and out- of-class learning using an interactive e-book-based FC
approach. The instructional videos, quizzes and learning guidance provided by
the teacher were integrated into e-books and presented on mobile devices. The
results indicated that the proposed approach not only endorsed learners’ self-
efficacy for mathematics, but also enhanced their learning achievement,

especially students with lower self-efficacy.

Aidinopoulou and Sampson’s (2017) research in a Greek primary school
concentrated on history teaching and revealed that there is encouraging
evidence for potential benefits of the FC model in primary school social studies
courses. Their study revealed that ‘indeed the classroom-based sessions of the
experimental group were used for engaging student-centered activities and that
this resulted into better learning outcomes in terms of demonstrating critical
Historical Thinking Skills (HTS) (Aidinopoulou & Sampson, 2017, p.237).
Gough, Dejong, Grundmeyer and Baron (2017) also examined 44 K-12
teachers' perceptions that utilize FC in Southwest and South Central Minnesota
through a researcher-developed survey instrument. It was found that additional
time for active learning and increased student-teacher interaction is valuable, a

valuable benefit of the FC model.

Despite such recent attempts to ‘decode’ the FC model in primary education,

key data thus far are mostly from secondary and higher education. Overall, this
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review identifies the gap in existing scholarship on flipped classroom instruction
in primary education, specifically pertaining the main subject areas (Language,
Maths, Science, Social Sciences) and instructional design ‘intended to
maximize class time when implementing flipped classroom instruction’, which
had been the target of Mazur et al. (2015, p. 3) research in Grade 9 students
(secondary education). Moreover, because of the mixed impact of FC on
students’ learning outcomes and students’ perceptions of FC, research into
pedagogical design is needed in employing a set of research methods and
combining frameworks (e.g. Jungic et al., 2015). Moreover, a close investigation
of the pedagogical process would give light into the principles for an effective
implementation, focusing on all stakeholders’ experiences and perceptions:

teachers’, students’ and parents’, not just on one of them.

2.4 Inquiry-Based Learning (IBL)

Key studies on the IBL model were also collected through a four-phase process
(Cooper, 1998) using a systematic electronic search of the same academic and
online libraries and databases. The keywords used during the search included:
inquiry-based learning model, inquiry-based leaning methodology, benefits and
challenges of inquiry-based learning, combined with elementary and primary
education and K-12 education. During the second phase of the search process,
the abstract, summary and references of chosen resources were studied and
in total, a number of 27 articles, 5 book chapters, 5 books, 2 conference papers

and one online post were selected.
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The final choice of journals to be retrieved and used for the study in the third

phase was based on the following rationales:

A specific focus on the IBL model with analyzed frameworks on the

methodology and the theory behind it.

- Referred journals which were indexed by prominent databases.

- A current publication in the last 10 years, with exceptions on key studies
related to the model, such as ‘Problem based learning: An instructional
model and its constructivist framework’ (Savery & Duffy, 1996).

- Containing a combination of IBL within a FC model in any subject matter
across any educational level, especially primary school education.

- Containing technology integration models in line with the IBL model

and/or its combination with the FC model.

The journals and books which did not meet the above criteria were not included

within the literature review.

In the fourth final phase, the sources were again categorized by: (a) authors
names and year of publication; (b) type of document; (c) location of the
university of the first author; (4) type of research (conceptual versus empirical);
(5) type of education, and; (6) the main findings of the theoretical search (see
Appendix 1). Their content was grouped into three main themes, as analysed
below: (a) Defining IBL; (b) Benefits and challenges of IBL; and, (c) Combining
IBL with FC methodology, i.e. the integration as a challenge of overcoming FC

and IBL limitations.
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2.4.1 Defining inquiry-based learning.

IBL is a pedagogical method which refers to:

‘The process of posing questions, problems or issues, gathering
information, thinking creatively about possibilities, becoming proficient in
providing evidence, making decisions, justifying conclusions, and
learning the ways of challenging, building upon and improving knowledge

of the topic or field of study’ (Friesen, 2013, p.154).

It therefore encourages students to explore, conjecture, discover, collaborate,
and communicate (Laursen & Kogan, 2014; Savery & Duffy, 1996; Stephenson,
2012) by operating multiple perspectives and various types of knowledge, such

as mathematics, science, language, and arts (Short & Harste, 1996).

There are two essential elements to IBL that most researchers are in agreement
with (e.g. Justice et al., 2007; Van den Berg, Admiraal, & Pilot, 2003). First,
students manage the acquisition of knowledge, including the pace at which it
happens, and second, they should be responsible for supporting the new ideas
presented. That is, the instructor is not the sole authority and the majority of
class time is spent on student-centered activities. These provide opportunities
for discussing and criticizing ideas, working on problem-solving activities and
presenting solutions. The instructor’s main role is ‘to foster a safe environment,
facilitate discussion, and redirect as necessary’ (Love et al, 2015, p.746). In an
IBL course, instructor and students have joint responsibility for the depth and

progress of the course. Hence, the instructor’s main role is not lecturing but to
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be proactive (MaaB & Doorman, 2013). Instructors should be supportive to
struggling students and challenging to succeeding ones through strategic
questioning. Within an IBL classroom, a shared sense of ownership exists.
Such conditions reinforce inquiring minds and attitudes which are essential for
developing the ability to face and manage uncertain futures (Artigue &

Blomhoej, 2013).

Justice, Rice, Warry, and Laurie (2007) suggest that IBL refers to both a
process of pursuing knowledge and new understanding, as well as a method of
teaching based in such a process. The Model of Inquiry Process they propose
has been adapted to include the following steps the students need to undertake:
(a) Engage a topic and build a knowledge base; (b) Develop a question; (c)
Determine what needs to be known; (d) Identify resources and gather data; (e)
Evaluate the data; (f) Organize and synthesize data; (g) Communicate new

understandings; and, (h) Reflect upon the process and success.

Further support for the use of IBL stems from the strong theoretical foundations
of the model including constructivism, cognitive research on motivating
students, intellectual development and approaches to learning (Prince & Felder,
2006). However, the research on learning styles is given with caution, as many
learners may feel uncomfortable with research approaches and thus enough
support is needed to make the transition (Healey, 2005). The benefits and

challenges of IBL are explained below.
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2.4.2 Benefits and challenges of IBL.

Benefits

When students are asked to engage in IBL in class, deeper understanding is
promoted through active questioning, critical thinking and investigation
(Bergmann & Sams, 2008; FLN, 2014; Mazur et al., 2011; Ullman, 2013).
Exploring real-world problems, consulting experts and conducting field research
enhances social interaction and active knowledge building (Cornelius-White &
Harbaugh, 2010). The teacher does not lay out all the theorems, formulas and
previous knowledge but active learning is promoted (Mazur & Board, 2015). In
particular, such student-centered activities promote cognitive goals of the
higher levels of Bloom’s revised taxonomy such as Analyzing, Evaluating and
Creating (Krathwohl, 2002), as opposed to activities that promote cognitive
goals of the lower levels of Bloom’s taxonomy, such as Remembering (see
Figure 2.1). A large study by Laursen and Kogan (2014), in a Mathematics
undergraduate course who assessed long-term effects of IBL, highlighted the

benefits of this method to low-achieving students.

Challenges

As with all teaching methods, IBL has its limitations. Flick and Lederman (2004)
identified that ‘learning how to learn’, essential in IBL, can be a very challenging
task to master especially for low achievers who may have a limited pre-
knowledge base and a lack of self-discipline. Moreover, during IBL, learning is

student centered and the teacher works only as a facilitator (Kim & Chin,
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2011). Hence, teachers should spend a lot of preparation and planning time to
meet students' needs during the investigation and also manage in-class time
well to make sure content is covered. Assessment of work can also be very
difficult as students can take their investigations beyond the expected
requirements. Rubrics are therefore essential for guidance. Beliefs, attitudes
and worries over incorrect outcomes of experiments or activities may be

additional internal problems during IBL (Magee & Flessner, 2012).

2.4.3 Overcoming FC and IBL limitations- The integration.

Many studies have described how traditional teaching of social studies is
challenged by both the use of technology and the adoption of IBL strategies in
other subjects, such as Science, Technology, Engineering, and Math (STEM)
(Bishop & Verleger, 2013; Hwang et al., 2015; Keengwe & Onchwari, 2015).
Hence, despite of the drawbacks, the benefits of IBL encourage a change from
the traditional lecturing in class, exploiting innovative pedagogical designs

supported by digital technologies (Lyons, 2008).

Such a change could normally happen in any subject but with time constraints
due to curriculum goals, hence the success of IBL teaching could be
challenging. One of the ways to get through the required content and also
benefit from IBL is the combination of this teaching method with a flipped style
of teaching (Love et al., 2015) or the use of IBL features within a FC model

(Cakiroglu & Ozturk, 2017; Chen & Chang, 2017; Huang & Lin, 2017). One such
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example is Chen and Chang’s (2017) research in a higher education context
using the SOP2 model (‘S’: Self-study, ‘O’: online group discussion, and ‘P2’
Double-stage Presentations) into the FC. Hence, one way to eliminate
drawbacks of FC is to combine it with IBL teaching, both at home (pre-class and
post-class activity) and at school (in-class activity). Song and Kapur (2017)
even proposed a ‘productive failure-based flipped classroom’ (p. 292) in a
secondary school, inverting the traditional FC model by engaging students first
in IBL activities and then providing video tutorials at home, as this may be better

able to improve students’ problem solving skills.

Therefore, based on (a) the capacity of the FC model combined with an IBL
model to enhance students’ learning experiences (Giannakos et al., 2014;
Rahman et al., 2014); and, (b) the current lack of any such evidence in relation
to pedagogic principles of FC in K-12 teaching discussed before, despite the
promising relevant findings in the higher education context, a research
challenge is identified. This challenge relates to investigating the UDPs of the
IB-FC model in primary education, a FC design model for IBL. This challenge

will be addressed through the research framework described in the next section.

2.5 Theoretical Framework

Although flipping a class usually involves students reading or watching videos
before class, and IBL focuses on allowing and encouraging students to develop
material on their own, ‘both styles emphasize active learning and critical
thinking through activities such as group work and presentations while

minimizing lectures’ (Capaldi, 2015, p.736). As explained in the literature
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review, the two teaching styles/models can complement one another in many
ways and be implemented concurrently (Gorman, 2014). This is what this
research aims at, exploiting the benefits and minimizing the drawbacks of the
two models, developing IB-FC instructional designs/learning cycles (Jong,
2017), and in turn guide us towards filling the gap of stated UDPs of FC in

primary education.

Figure 2.4 illustrates how in a typical day both models share in principle the
same list of activities, differentiating in the pre-class activity and its assessment.
Variations between group and individual work exist. However, compared to a
traditional 90-95% lecture class course, both models are inherently active
allowing increased group learning time to try and develop higher-order thinking

skills.

FC

Homework covering previous
material and preview of new
material through readings and/or

IBL

More homework, students
working through problems
outside of class and presenting
their work in class as part of the

videos, podcasts, content-rich assessment
websites, games and simulations

Uses classroom time
for students to actively
engage in interactive,
collaborative and
problem-based
learning activities and
achieve conceptual
understanding

Figure 2.4. FC vs IBL activities
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Two key features of the combination of FC and IBL are engagement and
conceptual understanding. Students need to be engaged with material and not
passively listen to it. In FC, students are supposed to view flips and all assigned
material before in-class time whilst if IBL methods are used during in-class time,
more leading questions will be used on the material covered at home compared
to giving direct answers, leading to group discussions (Lo & Hew, 2017). The
purpose of engaging with content is to gain deep conceptual understanding.
Research showed that this is not gained through lectures (Epstein, 2013). This
goal is one of the simple reasons that FC and IBL approaches go so well

together in many disciples (Hung, 2015).

When combining flipped pedagogy with IBL, most of class time should be spent
on group work and presentations. These activities can involve problems from
the pre-class reading or video, or new problems first seen in class (Capaldi,
2015; Pierce & Fox, 2012). One method of incorporating IBL into the FC is for
students to solve harder examples using new strategies not seen in the reading
or watching the video. Working through difficult questions often generates a rich

discussion within groups.

While IBL and the FC are both newer innovations in teaching, a partnership of
the two is proposed in this research to increase student engagement and
learning. Past research on teaching a hybrid flipped/IBL class in Maths
(Capaldi, 2015), STEM courses (Love et al., 2015) or even in pharmacotherapy
modules (Pierce & Fox, 2012) in higher education showed that the combination

had been successful as they are natural partners. Aidinopoulou and Sampson’s
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(2017) research on FC in a Greek primary school concentrated on history
teaching and revealed that, the classroom based sessions of the experimental
group were used for engaging student-centered activities and this resulted into
better learning outcomes in terms of demonstrating critical thinking skills.
Therefore, IBL is a perfect instructional practice to use for the freed-up time
arising from FC implementation (Love et al., 2015). Encouraging collaboration
and communication of new knowledge learned from flips between learners
features injecting IBL into FC and vice versa, which in turn increases confidence
and helps students to understand how to learn and thus creating lifelong

learners.

Analyses of the available literature on the FC approach suggest the
employment of conceptual frameworks to direct practice and research (Bishop
& Verleger, 2013; O’ Flaherty et al., 2015). Winter's (2018) conceptual
framework (see Figure 2.5) has been valuable in differentiating between the
emphasis and interaction of the individual and the respective group learning
space. In particular, the gradual shift from a teacher-centred space (at home)
towards a student-centred space (in class) and from cognitivism to

constructivism, is visualised in the framework.
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Figure 2.5. Interaction in the individual and group learning space in Flipped Learning, Winter, 2018,
p.178

As previously explained, identifying a lack of theoretical background underlying
a FC pedagogical design, and in an attempt to keep students engaged and
instill deep content knowledge, the theoretical framework of this research aims
to combine the use of FC and IBL, called the IB-FC framework. This is illustrated

in Figure 2.6 below.
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Cognitivism

58

Individual learning Space (home)

0. What students do before the lessons to
acquire and understand fundamental
concepts and ideas? What learning tools
need to be provide for those activities?

Teacher-centred

Constructivism

1. How to begin/facilitate the lessons? | 2. What students do during the lessons?

3. What students can do after the lessons?g | 4. What students as a group do during the lessons?

Student-centred

Figure 2.6. Visualisation of the initial IB-FC framework



The first version of the framework was developed to guide the pilot research,
following principles arising from the literature, using terminology from the
Flipped Learning Network (2014) and distinguishing between in-class and out

of class activities, since:

‘Flipped learning is composed of two integral but inherently different
learning spaces: an individual learning space that includes instructional
content enhanced by technology and a group learning space or
collaborative environment. Each space is didactically distinct and rooted

in separate learning theories.” (Winter, 2018, p. 177)

The framework was modified for the research in line with the benefits of the FC
methodology arising from the implementation of the pilot study, in combination

with the IBL activities.

In particular, the core support for each learning space is different. The individual
learning space instruction, which is teacher-centered, is facilitated through
technology. Students have access to teacher-given or teacher-created content
such as video tutorials, readings, screencasts, presentations and/or quizzes.
The FC methodology in this learning space includes how students use these
resources (e.g. through forum-use, use of note-taking tools) to understand
fundamental concepts and ideas, i.e. cognitivism. Thus, this part of the
framework is supported by cognitive theories which emphasize psychological
activity and ‘learning by viewing' versus ‘learning by doing (Clark & Mayer,
2008, p. 5). This foundational knowledge, attained through multimedia learning

principles (Day & Foley 2006), is then applied in the group learning space with
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the teachers’ facilitation. Multimedia learning and teacher’s facilitation, although
more present in individual than group learning space respectively, play a crucial
role in both spaces within the IB-FC framework. Active learning in the group
learning space (Baepler et al., 2014) is supported by constructivist theories
emphasizing group knowledge construction and ‘learning-as-participation’
(Sfard, 2009, p.555). The arrows in the framework represent how the two
learning spaces feed each other, i.e. teacher lectures feed both spaces with the
content to be learned and practiced and the learners’ inquiries arise both in
class and at home and are vital for further investigation. Moreover, the four main
categories of benefits identified through the focus groups discussions and
student forum reflections in the pilot study guide the Group Learning Space
activities focusing on: 1. How to begin/facilitate the lessons?; 2. What students
do during the lessons?; 3. What students can do after the lessons?; and, 4.
What students as a group do during the lessons?. These are further analyzed
for particular IBL activities (some of them already used in the pilot study), linking

the individual learning space created by the FC model.

This draft framework has guided teachers in the current multiple-case study and
supported the important part of their TPD towards the initial write-up of the IB-
FC instructional designs, in combination with several IB-FC instructional tools
(e.g. orchestration routines, digital tools, IBL activities, entrance/exit tickets)
developed for providing extra support to the teachers. This framework will be

further modified in Chapter 7 according to research results and stated UDPs.
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Chapter 3: Research Design

In this chapter, the research design will be explained. The pilot study played a
substantial role into the research overflow and will be described along with the

Moodle design and research methodology.

3.1 Pilot-design and results

3.1.1 The design of the pilot study.

To address the challenges discussed in the previous section and assess the
potential effectiveness of the IB-FC model, a single case study of a pilot nature,
was conducted in a Grade 5 (students aged 10-11) Geography class with 17
students, at a sub-urban public primary school in Cyprus. The school had no
tradition in the implementation of TEL methodologies, although this particular
group of students previously had a chance to work via a Moodle (a VLE) and
Mahara platform (an e-portfolio platform) since their teacher, the researcher
(myself), had been involved into various ICT projects in the pilot year of the
research. Due to a lack of technological facilities (e.g. computer lab at school),
students would bring their own device to school to work with and the teacher
would implement blended learning methodologies (using electronic devices as
well as traditional means, i.e. pen and paper/books). This case study was
implemented towards the end of the school year (June, 2017) when these

students have had the chance to familiarize themselves with basic NL tools,
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such as some online applications with enhanced networking, collaboration and

digital skills.

The pilot study was designed using the key research on FC in higher education
settings, borrowing practicing frameworks and adapting them to primary
education. Successful methods documented in the literature differentiated
between time in- and out- of class. In-class activities usually range from
knowledge building, to collaborative discussion, small group tutoring, hands-on
and problem-solving projects/activities, skill practice, lab activities, speeches,
conversation, exploring real problems, peer reviewing etc. (Bergman & Sams,
2008, 2012; Hamdam et al., 2013; Project Tomorrow, 2013; Toto & Nguyen,
2009). Out of class activities concentrate on videos, presentations, forum-use,
note taking tools and preparatory procedures, e.g. entrance tickets etc. (Hultén

& Larsson, 2016).

The learning activities designed for this pilot study, with consideration in all of
the above factors, are illustrated in detail in Table 3.1. The activities follow a
sequence of pre-class to in-class and after-class session, i.e. from the individual
to the group learning space and back to individual learning space. The activities
exploit technologies such as Mahara, Moodle, Google Drive and online tools
and applications, with in-class activities targeted to promote IBL methodology.
Students had three days to study the content during pre-class (Activity 1),
prepare the mind-map (Activity 2- see Figure 3.1) which would serve as an
entrance ticket to the lesson and pose any questions/inquiries or suggestions

regarding the learning process to be followed in class in the forum provided (see
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Figure 3.2). During the in-class activities, Activities 4 and 5 were introductory to
the lesson, focusing in analyzing and using the entrance ticket for revision and
for answering the questions posed in the forum by the students during pre-class.
The IBL tasks of Activity 6 have taken six learning periods (40’ each) to
complete, during which students worked in groups of four. Four more learning
periods (40’ each) have been used for completing the creative activity (Activity
7), whereas the after-class activity involved assessment through the use of
rubrics and the completion of the e-portfolio page, each student working

approximately one hour alone.

@ MindMaple Lite File Edt Insert Format View Window Help o |
e o 2 NucoAéta (2).emm

08, &, = ' “ I | 5%}

Figure 3.1. Example of an entrance ticket: screenshot of a mind-map on MindMaple
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Learning Activity

1.Study of content/resources- Use of tools and
multimedia:

Videotutorial/flip, Geography book, school Atlas,
Google Earth, YouTube videos, tourist guides, online
sources.

2. Preparation of mind-map (entrance ticket)

Students have an example of a mind-map created on
MindMaple and shared through the classroom
Google Drive which shows the different parameters
they can focus on whilst reading/studying the material
given (e.g. tourism, industry, geophysical
characteristics etc.). Students complete their own
mind-map and share it through the class Drive before
the lesson. This will be used for completing the IBL
tasks during class.

3. Posing questions/areas of exploration in the
forum

Students use the forum which is linked to the lesson
on the Mahara platform to pose questions on the
content they have studied and propose areas for
further exploration during class time.

4. Use of entrance tickets to revise main points
and information about France

Students use their groups’ flipcharts to fill-in the
blanks on a France map and hence any queries on
main geophysical characteristics are resolved.

5. Forum replies and analysis

The teacher answers any questions posed in the
forum and guides the class towards identifying the
parameters to be further explored by themselves
using the internet to gather and analyze information.

6. Problem solving project/IBL activities: Paris
Marathon preparation

Each group lives in a different country and aims to run
in the Paris Marathon 2017. Therefore, some
travelling preparation is needed, besides the daily
exercise before the race. Students use a Google
Slides presentation to complete the following tasks
within it. Instructions given:

(a) Use Google Earth to put a pin on your own
country (different for each group) and a pin
on Paris. Specify the orientation and embed
a screenshot in your presentation

(b) Calculate, using the Google Earth ruler, the

distance (in km) you will have to travel in
order to reach your destination.
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Phase

(Duration)

Pre-class
Individual
learning
space
(3 days)

Pre-class
Individual
learning
space

(307)

Pre-class
Individual
learning
space

(30°)

In-class
Group
learning
space

(10°)
In-class

Group
learning
space

(20°)

In-class

Group
learning
space

(6 periods,
40’ each)

Technology

Mahara
Google Earth
Youtube
Electronic maps

Google Drive
MindMaple

Mahara forum

Google Drive

Mahara forum

Mahara
Moodle chat

Class Drive
(Google slides)

Google Earth
Animoto

Google Forms



(c)

(d)

(e)

U

(9)

(h)

Search and find what the weather would be
like at this season in Paris, so as to pack the
right clothes with you. Think about visiting
other towns in France as well. How different
the weather would be? Record that and
consider it whilst packing-up. Talk about the
different climatic zones across France and
how these translate into weather differences
(how and why?)

Create a list of monuments you would like to
visit in your free time during the Paris
Marathon. Use the internet to find the right
information and explain your choice of
monuments. Use pictures, videos and any
other multimedia for presenting your answer.
Take a note of the resources you have used.
Create a short video with your team of the
most important documents using the online
application Animoto. Post your video in the
classroom blog (using the embed function).
Create an online research for the rest of the
school, using Google Forms, regarding their
choice of Paris monuments and post it on the
classroom blog (in Blogger). Post it right after
your Animoto so as to guide them.

Analyze the research results, using Google
Sheets and create graphs. Post your analysis
on the classroom blog.

Which are the local products you would buy
for your mum and bring back home to her?
Do a relevant research and make a list, giving
reasons for your choice.

7. Final presentation of problem solution/results

Students have a choice to use any tools that they are
familiar with and gather all relevant information for a
group presentation during Activity 6.

8. Assessment

Students use rubrics for individual self-assessment
and complete their e-portfolio on Mahara.

They then report to the forum their goals for the next
lesson (everything they believe they should improve
in, e.g. communication, collaboration, information
literacy etc.).
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Blogger

Google Sheets

In-class
activity
Group Students’ own
L . choice of tool: e.g.
earning
Space Blo_gger, Sway,
Voki, Scratch etc.
(4 periods,
40’ each)
After-class
Google Sheets
Individual
learning Mahara
space
Moodle forum
(1 hour)

Table 3.1. Sequence of learning activities: Pilot implementation of the IB-FC model
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Figure 3.2. Pre-class forum for students’ questions/suggestions: screenshot from Mahara

3.1.2 Results of the pilot study.

At the end of the pilot implementation, focus groups (3 groups of 6-6-5
correspondingly) were used for discussing the IB-FC lesson, with an emphasis
on perceived benefits and/or challenges and limitations. Individual written
responses were important as young students may feel more comfortable in
expressing their views and experiences in writing, hence a reflection forum on
Moodle was used. Names were erased and the same code (PS- Pilot Student)

for each participant used in both data collection tools was applied (PS1-PS17).
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The data collected from the focus groups discussions and the student forum
reflections were analyzed and categorized into benefits and challenges (Loizou-

Raouna & Lee, 2018a). These are analyzed below.

Benefits

(i) Extending the educational process: The study of content before and after
class—time extended learning beyond the classroom and within a more social
context as expertise knowledge was also made available through the flips and
online material. This gave the students the confidence that ‘we know what we
are doing’ (PS1). During class-time, students had the chance to integrate new
ideas into their learning, evident in the quote: ‘Google Earth was hard but now
it’s easy. Actually, | will use it for all my Geography classes from now on...It'’s

good to explore before the lesson. Makes you feel smart’’ (PS10).

(i) Autonomous learning: Students emphasized how they have been supported
in gathering, critiquing and analyzing information on their own through the
availability of multiple and varying sources of information they had to study at
home, e.qg. ‘If | didn’t understand one of them, | had a different source to look
at. That made it easier to find the information’ (PS8). Concept application later
on in class, by using the entrance tickets, had been part of the benefits, as
students learn to take responsibility of their own learning needs, whilst the

availability of the forum ... made it easier to question and do research’ (PS2).

(iii) Interactive learning: Students talked about how much they had enjoyed

collaborating ‘on something we had studied from before and prepared for it’
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(PS16), in the Moodle chat and how the forums made it easier. Google Drive
also enhanced the creation of an interactive environment since ‘...t [Google
Drive] is like the wiki on Moodle, only you can edit same time with your partner

(PS8).

(iv) Anytime teacher support: ‘What a great time we had...exploring new areas
with the teacher being there when we needed her! | say we keep doing this!’
(PS2). Many of the students expressed their satisfaction of being able to discuss
with their teacher in class any new ideas/concepts they had come across during
research and in exploring new issues and concepts. Many misconceptions were
addressed as ‘We were able to pose any kind of stupid question we thought we
had...and our teacher was there! (PS6); ‘The time to do it in class was finally

enough!’ (PS15).

(v) Improved assessment/evaluation processes: Self, peer and tutor
assessment processes were made much easier since ‘...we could also pause
and rewind the teacher to check on what we actually had to do and how’ (PS10);
‘Criteria rubrics were made available on Moodle and for every activity...” (PS3).
‘Reflection forums were hard to think about and write-up in the beginning’ (PS2),
but students felt more prepared and skilled through practice. ‘We worked
together with the teacher, both in class and at home...the chat was there for

guidance’ (PS5).

This methodology proved very useful since mutual agreement and acceptance
on the learning process is important in choosing the right strategies which will

lead to successful learning goals. Students recorded their prior-knowledge
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before watching the flip and set up their learning strategies in the forum which
was made available before the in-class lesson. This has assisted in a better use
of the entrance ticket, as student suggestions were considered, and a more
integrated way of working on the rest of the activities was incorporated.
Consequently, almost all activities ran smoothly, giving rise to the development
of excellent e-portfolio pages, two of them gaining first placement national

award at the E-Portfolio Competition organized by the CPI (June, 2017).

Challenges/Limitations

During the pilot, students needed access to a device and an internet connection,
both at school and at home. This did not pose any problem since the teacher
was able to borrow devices to the students who did not own one (2 in total). The
most challenging part though was the creation of the mind-map as some
students expressed a feeling of discomfort with the software they had to use,
whilst others found the missing parameters ‘too hard to spot’ (PS2). Other
challenges involved the post-class task with the completion of the e-portfolio
page. Some students said they didn’t like the task and ‘it took too long to finish’
(PS17). Overall, student perceptions had been very positive with minor
exceptions, in cases where collaboration did not work optimally and in cases
they faced a running problem with the software given for the activity (e.g.
Google Earth, MindMaple), especially the students using tablets and not

laptops.
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3.1.3 Discussion/conclusion of the pilot study.

The pilot part of this research aimed at testing the potential of combining the
two models in primary education in an attempt to see how the limitations of both
can be overcome and their benefits exploited, thus answering two of the crucial
questions: ‘Is the young age of the learners an actual limitation?’ and ‘Is FC only
for grown up students?. IBL proved to serve as a perfect instructional practice
to free up time arising from FC implementation with high school and university
students (Love et al., 2015), but it seemed from the pilot that this can also be
true with the young learners as well. Encouraging collaboration and the
communication of new knowledge learned from flips between learners
incorporating IBL into FC and vice versa as with older students showed to help
increase student confidence and minimize limitations, such as lack of self-
regulation skills and self-discipline. This has been feasible through the use of
NL technologies, like Moodle as a VLE, and exploiting the potentials of both

internal and external online tools.

Thus, following this pilot, the multiple-case study research was planned in order
to provide much more valuable information about the experiences and
perceptions of teachers, students and also parents through an IB-FC model

implementation across many classrooms and disciplines.
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3.1.4 Implications of the pilot study.

Concentrating on the benefits of the FC methodology in the pilot study, in
combination with the IBL activities, a draft framework for combining both models
was created (Loizou-Raouna & Lee, 2018a). The draft framework included the
four main categories of benefits identified through the focus groups discussions
and student forum reflections: 1. How to begin/facilitate the lessons?; 2. What
students do during the lessons?; 3. What students can do after the lessons?;
4. What students as a group do during the lessons?. These are further analyzed
to particular IBL activities and included in the framework, as explained in

Chapter 2 (see Figure 2.6).

3.2 Research Overview

A multiple case study approach (Stenhouse, 1985), otherwise known as
‘collective case studies’ (Stake, 1994); ‘a set of individual case studies’,
(Robson, 2002); or, ‘multiple-case design’ (Yin, 2009), using action research
methodology was employed in this research in addressing the current gap of
how to design IB-FC instructions in primary education. A case study is ‘a
specific instance that is frequently designed to illustrate a more general
principle’ (Nisbet & Watt, 1984. p.72), i.e. it focuses on understanding the
dynamics of a single setting but can be used for inductive theory development
and not only for description and deduction (Yin, 2009). The IB-FCs which have

been gradually developed by the participant teachers in this research needed
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to be tested in real conditions, as Gorard, Roberts and Taylor (2004) suggested.
Indeed, one of the strengths of case studies is that ‘they observe effects in real
contexts, recognizing that context is a powerful determinant of both causes and
effects’ (Cohen, Manion, & Morrison, 2011, p. 289). Each case study in this
research has been within a different real classroom setting, as the IB-FC
instructions were implemented in various classrooms in different primary
schools in Cyprus. Thus, the micro-context of each case study varied and had
been defined according to school, grade, teacher etc. However, all case studies
had a common macro-context, the Cyprus National Curriculum for Primary

Education.

According to Yin (2009): ‘A case study can enable readers to understand how
ideas and abstract principles can fit together (p. 72-73), Therefore, multiple
case studies assisted in highlighting differences and similarities, benefits and
challenges in each, which helped to answer the three RQs. The different
variables operating in each case and the implications involved in the
implementation of the IB-FC instructional designs could not be collected by a
single tool but by many sources of evidence (Cohen et al., 2011) as illustrated

in the next section.

An action research approach was used in each case study. Action research is
defined as a form of data-driven disciplined inquiry in which a practitioner
(teacher- researcher) aims to understand, analyze and, potentially improve
his/her practice (Cohen et al., 2007). In the context of this study, the aim was to

investigate in each case study the implementation of IB-FC instructional
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designs for establishing the UDPs of the IB-FC model in primary education. The
action research of this work was designed following the widely used four-phase
process of Lewin (1948), namely Plan, Act, Observe and Reflect. More
specifically, the Plan phase referred to the design of the research in terms of
RQs, methodology and methods. Additionally, it included the educational

design of the Moodle platform (http://www.protyposxoleio.com), the IB-FC tools

(see Appendix 2) and the collaborative design (researcher and teachers) of the
IB-FC instructional designs. The Act and Observe phases correspondingly
addressed implementing the action research following the methodology
adopted and collecting data. Finally, the Reflect phase referred to analyzing the
educational and non-educational data collected towards answering the defined

RQs.

Figure 3.3 below provides an overflow of the research design, distinguishing
between each phase. The theoretical framework developed initially (see Figure
2.6) influences all four phases of the action research in each case study as well
as the IB-FC tools, which were modified after data analysis, to include the UDPs
as part of the results of this research. The importance of technology in bridging
the out-of-class and in-class learning in all phases (Hwang et al., 2015) was

also recognized within the research design.

The collaborative design of each research phase justifies how each participant
acted as a practitioner who needs to improve his practice through an action

research methodology. Indeed, the choice of an action research methodology
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involved empowering collaboration among the participants, working with other

colleagues on common conditions and encouraging teacher reflection.

Research Overflow

IB-FC model
| Plan-phase (June-August 2017) I
Moodle & student accounts, IB- .
p FC tools, information for I
| teachers and parents
: Technology
| IB-FC Tools v |
* | 1B-FC Pre-class’ Act-phase (Sep 2017-June 2018)
| B-FC In-class’ < Implementation of the I1B-FC I
instructional designs
‘IB-FC Digital tools’ l I
" . Technology
! IB_F.C Ol,"chestratlon Observe-phase (Sep 2017-June -
Routines )
. 2018)
|| ‘1B-FC Entrance/Exit | ! , |
tickets’ “—” Data collection (observations-
i interviews-questionnaires) 3
| ‘IB-FC in-class’ |
g Technology .
i B

Figure 3.3. Research overflow

3.3 Moodle Design

Moodle was chosen to be the VLE of the research project. A domain name was

purchased for the research (http://www.protyposxoleio.com) and the server

hosting was paid for. Following the creation of the Moodle platform, a separate
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Moodle page was created for each participant classroom (some of them
combined as they shared the same teacher) which all together comprised
initially the six case studies (8 classrooms). The 9" classroom did not participate
at all since not enough parents signed the consent form. The blank space on
the Home Page (Primary School 10) is being used this school year (2019-20)

for post-research implementation in a Grade 3 classroom (teacher=researcher).

On the Home Page, a photo viewer from the pilot program implementation and
students’ achievements, together with the video which explains the aims of the

research have been uploaded (see Figure 3.4).

protyposioieio.com

# Ho @ Dashbox

Nodn
Mpo6Tumno Aladiktuako XxoAeio

Lancaster 23
University **

Figure 3.4. Moodle homepage (Screenshot)

The link to the research blog was also included, together with the classrooms’
pages and the separate Teachers’ and Parents’ page (see Figure 3.5). The
content and use of the teachers’ and parents’ pages are explained in Chapter

4.
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Teacher,
passwords) in order to access the corresponding teacher, parent or classroom
pages. Sub-pages for each subject were created upon each teacher’s request.
| have created a Moodle page for all the subjects | taught in Case Study 5 (see

Figure 3.6). An additional ‘Teacher’s reflection’ page for each teacher was

AFLIPPED C... John Legend...

Ly )
Teachers' page

ZeAiSa SaokaAwv

2

Apostolos Loucas Primary School,
Nicosia

Anpotké IxoAelo Anootdlou
Aoukd, Aeukwala

2

Ayia Anna Primary School, Grade 4,

Nicosia

Anpotké Ixoleio Aylag Avvag,
A'1aEn, Aeukwoia

protyposxoleio.com

eprints.lancs...

®

Parents' page
TeAiSa yovéwy

TIEPITOIOHA...

Inbox (1,10)... https://doc-1...

'Y

Lympia Primary School, 68, Nicosia

Anpotikd Exohelo Aupmuay, £T°2,
Asukwola

A

Makedonitissa B, Primary School,

Nicosia

Anpouko IxoAelo Makedovitiooag

A

Lympia Primary School, 6A, Nicosia

Anpotkd ZyoAeio Avpruay, Et'1,
Acukwola

Episkopi Primary School, Limassol

Grade 6A

Anpotké Exohelo Entokonrig,
Aepeads, Ix'1

2

Episkopi Primary School, Limassol
Grade 6B
Anpotké IxoAeio Emokomrig,
Aepeodg, It'2

8

Research Blog/ lotoAdyto Epeuvag

<) &

Adele - Se... @) Favorites
St Antonis Primary School, Nicosia

Anpotiké Exohelo Aytou Avtwviov,
Asukwola

A

Ayia Anna Primary School, Grade 3,
Nicosia

Primary School 10

Anpoté Zyokeio 10

Figure 3.5. Moodle page for each case study (Moodle home page screenshot)

created within his/her classroom page.
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parent and student accounts were created (usernames and
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Figure 3.6. Moodle pages for each subject (CS5)

Each Moodle page includes a choice of Activities and Resources (see Figure
3.7) which could be used during lesson delivery. Activities included assignment
upload (Assignment), online chats (Chat), a choice board for team creation
(Choice), tools for database creation (Database), discussion forums (Forum),
various traditional table games in online versions (Game), glossary creation
(Glossary), lesson creation (Lesson), online quizzes (Quiz), online surveys
(Survey), wiki creation (Wiki) and workshop management (Workshop).
Resources included links for uploading books, files, folders, content packages,

labels, photos and online paging.
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Figure 3.7. Choice of Moodle activities or resource upload- Screenshots

3.4 Research Methodology

3.4.1 Participants.

ACTIVITIES

© rssignment
@ cha

© choice
© ootebese
@ cxternal ool
@ rorum

ﬂ Game - Book with questions
B3 Game - Crossword

B3 Game - Cryptex

B Game - Hangman

BA Game - Hidden Picture

B3 Game - Millionaire

ﬂ Game - Snakes and Ladders

ﬂ Game - Sudoku

protypo:

The research was carried out initially in eight different classes in six different

public primary schools in Cyprus. One of the teachers taught to two different

Grade 6 classes and another teacher taught to a mixed of Grade 3 and Grade

4 class. Therefore, six primary school teachers (one in each school) have been

initially the participants of the research (4 females and 2 males), including

myself, the researcher. Purposive sampling was used, hand-picking the

teachers by mostly choosing ‘knowledgeable people’ (Ball, 1990) in ICT (five

out of six of them), i.e. teachers who were willing to implement the IB-FC
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instructional designs in their classroom and have prior experience or expertise
in implementing TEL. The choice of an action research methodology also posed
a limitation on which teachers to include as participants since these needed to
be able to act and reflect throughout implementation as well as collaborate with
each other. Again, good ICT skills have been essential even though this might
cause a bias in the findings, given that the research aims to talk to mainstream
teachers who wish to implement a FC methodology in their classrooms.
Moreover, to be able to be part of an action research project, teachers had to
follow the lesson template and the supports given (e.g. IB-FC tools, researcher
support) so as to go through all of the four action-research phases as these
have been explained in Figure 3.3. The teachers’ willingness to adopt the
methodology was also important during data collection since note taking and
video-taping during classroom observations ‘put them on the spot’. All
participant teachers were also previously involved in other research projects
and were very familiar with the process of preparing and delivering parents’

seminars prior and/or during FC implementation.

Given the sample, the research began initially with six different case studies.
Other research participants have been the students of each class and their
parents. Parents’ role was very important in the pre-class and post-class stage.
Overall, 126 students and 60 parents agreed initially to participate in the
research. However, there have been occasions when the parents gave consent
for their children to participate in the research but they themselves were not

willing or did not have the time to participate (n=7 out of 60). After the drop-out
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of CS6, explained n Chapter 4, 5 teachers, 77 students and 41 parents was the

final research sample.

Information for each case study is presented in Table 3.2 below, giving
information on school, students and teacher profile (pseudonyms used: Tesa,
Rosemary, James, Ben, Mary, Elisabeth). The CS# abbreviation and
pseudonyms will be used interchangeably for referring to teachers or their
classrooms. One of the schools was rural (CS1) and very small in size. Three
of them were urban (CS2, CS3, CS4) and big in size, especially CS2 and CS4.

The other two schools were suburban (CS5 and CS6) and also large in size.

Students in CS1-CS4 and CS6 were familiar with the use of computers on a
basic or good level but were not familiar with the Moodle platform which was
used to facilitate the implementation of the IB-FC model. Therefore, classroom
time was spent for Moodle tutorial sessions in getting students into their new

role and responsibilities in line with the new teaching strategy.
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Case

School profile

Students’ profile

Study Teacher profile
s Lratialii] Grade stucfents IicT e t\;ﬁﬁg Education ICT
Rural students A competency A competency
in class Gender experience
CS1 384 BA Primary
Basic*- Education
Tesa’s Rural 30 (mixod) 10 Good 37 /IF 15 MA ICT & Very good
mixe: q
classroom Education
CS2 BA Primary
- Education.
Rosemary’s | " 280 3 19 Basic 41/F 18 MA ICT & Excellent
classroom Education
BA Primary
CS3 Education.
James’ Urban 1s 6 8 Basic* 40/M 15 BA Siﬁf logy- | very good
classroom Educational
Leadership
BA Primary
Education
CcS4 MA Curriculum
e Urban 208 6 23 Good 41/M 18 & Instruction. Excellent
classroom Information &
Communication
Systems
BA Primary
CS5 Education.
v d MA ICT &
; Suburban 202 6 17 (ei%tggg) 37/F 15 Education. Excellent
Mary’s P PhD candidate:
classroom E-Research
and TEL
CS6
BA Primary
: s Education
E:'sabeth S | suburban 249 6A% | 225 Basic 45/F 23 MA English Good
classroom Language
Teaching

*Basic: Students know how to turn on/off their devices, connect them to the internet and use them for gaming.

Table 3.2. Participants’ profile (School, Student, Teacher)




3.4.2 Data collection.

The complex and dynamic nature of a multiple case-study methodology oblige
an in-depth investigation of interactions of events, human relationships and
other factors unique to each instance (Sturman, 1999). Thus, the aim is to
portray ‘what is like’ to be in a particular situation, capturing the ‘thick
description of participants’ live experiences, thoughts and feelings (Geertz,
1973). Whilst direct observations and interviews with participants are pertinent
in case studies and used in combination (Cohen et al., 2011), they could not be
the only sources of data since many case studies rely on mixed methods and a
variety of data (Cohen et al., 2011). Many types of data, descriptive and detailed
(Robson, 2002), subjective or objective (Dyer, 1995) are often employed. Yin
(2009) identified ‘six sources of evidence’ (p.101) for qualitative studies, some

primary and some secondary, employed in this research:

(a) Documents: The learning IB-FC design reports/lesson plans and
documents were uploaded on Moodle so the learning process and
content could be accessible to students and were shared among all
participant teachers. A total of 70 IB-FC lesson plans were created and
shown in the examples of lesson plan analysis tables (see Appendix 3).

(b) Archival records: Educational Policy (MOEC, 2019a); TEL policy in
Cyprus; Infrastructure management policy; Wi-Fi policy; BYOD initiative
management policy (internal for each school).

(c) Teacher Interviews and student focus groups: In-depth focused semi-

structured from teachers and students.
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The five participant teachers were interviewed individually, and each
interview lasted approximately 40 minutes. The teacher interview
protocol (see Appendix 4) was divided into five parts: (a) Design of
learning cycles, questions TA1-TA7 (e.g. TA5: Which had been the main
challenges in creating the learning designs/cycles?); (b) Implementation
of learning cycles, questions TB8-TB17 (e.g. TB9: How was the pre-
class material explained and/or communicated to the students?; TB10:
What was the time limit given for the completion of the entrance-ticket?);
(c) Technical issues, questions TC18-TC21 (e.g. TC19: How long did it
usually take to prepare the flips and the material given?); (d)
Assessment, questions TD22-TD25 (e.g. TD23: How were entrance
tickets assessed?); and, (e) Overall perceptions, questions TE26-TE29
(e.g. TE28: Which had been the major challenges in the overall
implementation of the model?). The interviews were recorded,
transcribed in Greek and translated into English.

All participant students (n=77) were separated into focus groups of 4-6,
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 in Greek, before translated into English. Each focus group
lasted approximately 25-30 minutes. The focus groups were guided by a

protocol (see Appendix 5) which was divided into four parts: (a) Pre-
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class, questions SA1-SA7 (e.g. SA1: Which type of the uploaded
material: videos, text, online sources, presentations etc., had been the
most helpful in understanding the content and completing the entrance
ticket?); (b) In-class, questions SB8-SB13 (e.g. SB9: What happened if
you haven’t understood something at home or haven’t completed the
entrance ticket?); (c) Post-class, questions SC14-SC18 (e.g. SC15: How
was the teacher helpful after the in-class session? Which means of
communication were available?; and, (d) Overall perceptions, questions
SD19-SD20 (e.g. SD19: Which skills do you think you have developed

through this new way of learning? How was it helpful to you in any way?).

(d) Survey: a qualitative survey was conducted among the participant

parents (n=41) using open-ended questions. The survey was
anonymously completed at home and returned back to school within a
week. It was divided into the following four sections with a total of 15
questions (see Appendix 6): (i) Teaching-learning method, questions
PA1-PA5 (e.g. PA4: Did your child face any difficulties during his work at
home (pre and post-class)? How did he deal with it?); (ii) Parent
involvement, questions PB6-PB9 (e.g. PB7: In which way do you think
you have contributed towards this new way of teaching? Did you like that
or not?); (iii) Technical aspects, questions PC10-PC11 (e.g. PC10: Did
your child had any problem with his device, internet connection software,
applications at home? How did you deal with it?); and, (iv) Overall

perceptions, questions PD12-PD15 (e.g. PD15: What do you think it



could be done differently so that such a teaching method would have a
better benefit for your child?).
All 41 participant parents have completed the survey.

(e) Classroom/lesson observations: Classroom observations were recorded
on camera (video and photos) and notes were also taken on the
observation protocols (see Appendix 7). The main eight parameters of
the protocol had been:

(i) Lesson information: School, teacher’s name, date, time, learning
cycle, subject, lesson code.
(ii) Orchestration Routines:

o Opening/closing lecture, particular review questions,
assessment routines (question posing, format of written
assessment).

o Support materials to students (chat rooms, online libraries,
forums, presentations etc.).

o Question posing (how/when).

o Student notetaking (how/when).

o Activities in class (role rotation, interaction, poll system,
stations etc.).

o What if they don’t watch the flip? What does the teacher
do?

o Access to videos (how).

o Use of entrance ticket (how it is used).

o In-flip (students watch the flip in class).
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o Choice boards (giving choices to students).

(iii) Activities in class: Description of IBL or other activities and how

they work/are facilitated.

(iv) Technology (devices, internet connection, applications/software):

O

O

(v) Other

Do students use the computer lab, school mobile devices
or do they bring their own?

Is there a good internet connection? How’s the WiFi
connection?

Which apps/software are used?

tools: Which other material are used? (e.g. flashcards,

worksheets, hands-on-tools).

(vi)Classroom (seating plan/arrangement, accessibility):

O

(vii)

(viii)

Seating arrangement (/s the arrangement set or does it
change according to activities? i.e. in pairs/in groups/on
their own/as a class).

Is there a space to gather as a class (away from devices)?
Teacher’s role:

All actions/reactions of the teacher in the different phases
of the lesson (opening lecture, use of entrance ticket,
inquiries  administration,  organizing/facilitating  IBL
process, assessment process, closing lecture, classroom
management, crisis management, options given, rewards
etc.).

Students’ role:
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(f)

o How students respond in the different phases of the lesson
(opening lecture, presenting the entrance ticket,
participation, communication, sharing of ideas, group
management/work, internet use, creativity, process of IBL,
competency to deal with content/technological tools, how
do they communicate problems/needs to the teacher etc.),
i.e. all actions/reactions of students.
A total of 30 lesson observations were made. Each lesson lasted
approximately two teaching periods, i.e. a total of 80’. The observations
were recorded in all case studies (including Mary’s classroom) by a
research assistant, a social-studies PhD student. Photos and video
recordings served as complementary to notes taken and for cross check.
All observation notes were translated into English.
Reflections and insights of each educator on the ‘Teacher’s reflection
page’ on Moodle were collected, even though teachers were not as
consistent in answering the reflection questions (see Figure 3.8).
Reflection questions focused on positive and negative aspects of the
lesson. In particular, teachers had to describe the following: (1) Two
positive aspects of the lesson; (2) Two negative aspects of the lesson;
and, (3) Two things you would have done differently in the lesson. A total
of 17 teacher reflections were recorded (Tesa: 6; Rosemary: 2, James:

1; Ben: 3 and Mary: 5).
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Figure 3.8. Teacher Reflection Page (CS3)-Moodle screenshot

Quantitative approaches have been excluded purely on logistical reasons given
the importance in evaluating the real classroom dynamics through the
investigation, collection and description of experiences and perceptions. The
research is designed to gain better understanding of the FC methodology and
hence it should have been exploratory. The view of respondents should be
incorporated so as to ‘give them a voice’ (Kuna, 2012). One of the major
differences between qualitative and quantitative methods is that in an attempt

for precision and measurement, the latter hardly counts the meanings and
interpretations of respondents scientifically relevant. Qualitative research on
the other hand appreciates that multiple realities exist in natural contexts, and
that the meanings and interpretations of those involved in interaction are

important and key elements in accessing to these realities.
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3.4.3 Data analysis.

Since this research aims to establishing UDPs through a multiple case study
approach, it has been important to evaluate only common, typical and
representative occurrences, ignoring infrequent and unrepresentative
experiences, perceptions, events etc. Moreover, the significant few were
separated from the insignificant many (Yin, 2009) so as to gain better insight
into the common real dynamics of the IB-FC model implementation. A common
set of criteria for interpreting the findings from each case study was needed so
as to clearly indicate how each interpretation given is better than rival

explanations (Yin, 2009).

Choosing from several approaches that could be appropriate for this kind of
research, thematic analysis (Creswell, 2009) was the most suitable for looking
at patterns, explanations, event analysis and cross-case analysis to reach
interpretations and conclusions. Creswell (2009), in particular, suggested six
different steps for maintaining thematic analysis. Step 1 was to organize and
prepare the data for analysis. Step 2 was to read through all the data and reflect
on the overall meaning, i.e. get a general thought about the main ideas arising.
Step 3 was the coding process, segmenting data into categories and labelling
them with an in vivo (based in the actual language of the participant) term and
perform a preliminary analysis which might lead to recoding the existing data.
During Step 4, the coding from Step 3 was used to generate themes or
categories, interconnecting them into a narrative. Themes should then be

analyzed for each case study and across them.
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In Step 5, a detailed discussion of the themes was presented (qualitative
narrative) with multiple perspectives from individuals including quotations,
visuals, figures and/or tables. The final Step 6 involved the researcher’s
personal interpretations or meaning of the data depending on individual
understanding, comparison with literature review findings and raising new

questions that need to be asked for further research.

Nvivo, a qualitative research software, assisted in managing all the different
data collected, following Creswell’s Steps 1-4, walking through themes, nodes,
patterns, flowcharts and key issues arising. Figure 3.9 illustrates an integrated
data collection and analysis flowchart, embedded within the overall research
framework. 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 same for the 41 parents (P1-P41).
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Figure 3.9. Data collection and analysis flowchart
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In particular, the data analysis was divided into the following tasks:

(a) Translate notes into English, cross-check with classroom photos and video
recordings from the lessons (making corrections/edits, additional data); Analyze
in NVivo the classroom observations of each case study into the themes arising
in line with protocol parameters: after class, classroom-seating plan, digital
tools, entrance tickets, flips, hardware technology, in-class activities, negative
points-challenges, orchestration routines, other routines, other tools in class,
positive notes, pre-class, principles, students, teacher role. The NVivo visual
(see Figure 3.10) is a representation of how observation protocols/notes of a

particular school (CS1) fed into each theme (e.g. entrance ticket).
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Figure 3.10. A visual of entrance ticket theme in NVivo (CS1 Feeds: Observation
notes)

(b) Transcribe, translate into English and analyze in NVivo teacher interviews
and student focus groups transcriptions, differentiating between experiences
and perceptions. The following NVivo visual (see Figure 3.11) is a
representation of how each theme (e.g. students-dislikes) was fed from data

from all student focus groups (CS1-CS5).
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Figure 3.11. Students' dislike theme in NVivo (Student focus groups CS1-CS5)
Figure 3.12 is an example of an Nvivo visual of how each teachers’ interview

transcription had been analyzed into the various initial themes (see Table 3.3).
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Figure 3.12. Visual of teacher interview transcription (Ben) theme analysis
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(c) Parents’ responses for each question in the survey were collected together
and analyzed in Nvivo, differentiating again between experiences and

perceptions.

The first three steps of data analyses gave rise to the detailed initial themes
arising from teachers’, students’ and parents’ experiences and perceptions and

are summarized in Table 3.3 below.

(d) The final step was a lesson-plan analysis of all the materials uploaded on
Moodle. This provided additional data for triangulation and cross-analysis of
teachers’ and students’ experiences and perceptions, together with classroom
observations and also fed the revision of the IB-FC tools. The analysis
depended primarily on lesson template steps followed (Screenshots of lesson

designs are available in Appendix 8).

These steps gave rise to the following themes, which were then transferred to
a table of analysis, before creating equivalent figures to be used and discussed
in the results section: attracting students’ interest, flip, entrance ticket, in-class
IBL, after-class, assessment, Moodle, digital tools and orchestration. A
separate table of analysis was prepared for each subject in each case study

(see Appendix 3).

After the final stage of analysis, the themes regarding teacher, student and
parent experiences (RQ1) were grouped as pre-class, in-class and after-class,
whereas teacher, student and parent perceptions (RQ2) were grouped into

benefits and challenges with limitations.
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Teacher Teacher
experiences perceptions
ePreparation *Benefits of IB-FC

eDelivery eStudent interest and
R AT participation in class
eClassroom ePersonalized learning
management/orc *Time savings
hestration eLesson revision
routines eAny place/any time
*Crisis *|CT skills development
management eAssessment methods

sChallenges/limitations
of IB-FC
*|CT skills (students,
teachers, parents)
elaziness of students
to watch the
flips/complete
entrance tickets
eStudents
disorientation
e|nternet connectivity
eDevices
(compatibility, charge)
ePreparation
(skills/time)
eSuggestions
eIndividual/Group L.S

Student

experiences

eIndividual
Learning Space

ePre-class
(flips/entrance
tickets/teacher
and/or parent
support/
feedback before
lesson,
challenges)

e After-class
(assessment
method,
homework,
revision)

e Group Learning
Space (in-class)
eTeacher

support, peer
support
(activities, digital
tools/other
tools,
orchestration
routines)

Student Parent Parent
perceptions experiences perceptions

*What they liked
about it (Likes)
*What they didn't
like about it
(Dislikes)
eStudent time
management
*|CT skills
eSuggestions
e|ndividual
Learning Space
(pre and after-
class)
eGroup Learning
Space (in-class)

eHomework space
*Flips
eEntrance tickets
eSupport
(parental,
teacher, peers)
eStudent time
management
eChallenges
(connectivity,
devices etc.)
eAssessment

Table 3.3. Themes arising from teachers’, students’ and parents’ experiences and perceptions
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Teacher, Student, Parent
Experiences

Pre-class experiences

In-class experiences

After-class

Videos

Formats of Flips:

Others

Moodle Embedded

Formats of
Activities/Entrance Ticket

Required Time for Flips and
Activities

Parents

Supports Teachers

Others

Misconceptions and Less
Engaged Students

Less-engaged and
management

Dealing with the Less
Engaged Students

Maintaining Motivation

Kinds of Activities

IBL Activities Teamwork

After-class Assignments
and Support

Teacher Support and
Feedback

Assessment and Evaluation

Figure 3.13. Themes arising from all steps of data analysis- Teacher, student and parent experiences
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Figure 3.13 and Figure 3.14 summarize the final themes which will be used in
Chapter 5 for the presentation of results. Universal principles (RQ3) which arise
from the theme analysis of the data collected from each case study and the
presentation of the research results for RQ1 and RQ2 will be discussed in

Chapter 6 in line with previous research and relevant literature review.

The Flips and Work at
Home

Student Interest,
e Engagement and
Participation in Class

Personalised Learning and
Differentiation

P Benefits

== In-class Time Savings

== Benefits for the Parents

Perceptions
|

== Age and Skills of Students

Teacher, Student and Parent

== Unsuccessful Activities _|Dewces gne e e oy

Home
—— Challenges and a
Limitations
== Technical Challenges Devices in Class
e Parents' concerns == In-class Connectivity

Figure 3.14. Themes arising from all the steps of data analysis- Teacher, student and parent
perceptions (RQ2)
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3.5 Ethical Concerns and Trustworthiness

Ethical concerns

Ethical approval for undertaking this research was granted initially from
Lancaster University, allowing for the high-risk research since the students
which took part were aged 8-12. Given that the research was carried out in
public primary schools in Cyprus, ethical approval was also granted from MOEC
through CCERE (see Appendix 9). In order to maintain the ethical approval from
both institutions, all research data collection tools were prepared and made
available, both in Greek and English, i.e. observation protocols, interview and
focus groups protocols for all three groups of participants (teacher, parents and
students). The research results will be made available to both institutions as

well.

A clear initial statement of the research aims and research framework/model
was then made available to all participants: teachers, parents, and students. All
participants voluntarily signed the equivalent informed content and committed
themselves into the responsibility of participating in all the phases of the
research: Teachers (see Appendix 10); parents (see Appendix 11); and,

students, signed by their parents (see Appendix, 12).

Trustworthiness

Multiple case studies in this research contributed to greater generalizability. In
particular, ‘analytic generalizability was maintained as the concern was not

statistical (i.e. having a representative sample) but in how it could contribute to
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the expansion and generalization of theory (Verschuren, 2003), in this case the
universal IB-FC design principles. Different forms of validity therefore needed
to be maintained (Cohen et al, 2011), given that case studies do not have
external checks or balances that other forms of research have. These have
been: (a) Construct validity. accepted definitions of both models integrated for
the IB-FC instructional designs were defined; (b) Internal validity: agreements
were ensured between various parts of data through matching patterns,
transparency, evidence-supported causal explanations and rival explanations
were weighed-out; (c) External validity via context, theory and domain
clarification; (d) Concurrent validity, e.g. triangulating data, perspectives,
methodologies and instruments through the employment of various data
collection tools; (e) Ecological validity, i.e. considering features specific to the

context (e.g. network, student ICT skills); and, (f) Avoidance of bias.

Avoidance of researcher’s bias was maintained through external viewers
(Verschuren, 2003), especially during observations. In particular, a PhD student
was employed as a research collaborator and was trained for making the
recordings and observations of the lessons’ delivery in all case studies,

including Mary’s classroom, where the educator was the researcher herself.

The use of a mixed methods research, i.e. employing multiple sources of
evidence, also provided convergent and concurrent validity, i.e. the diverse data
gave credibility, reliability and validity to each case study (Yin, 2009). However,
this demanded an ability to handle and synthesize many kinds of data

simultaneously (Johnson & Onwuegbuzie, 2004). Other limitations included
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what Shaughnessy et al. (2003) have suggested: the lack of high degree of
control within case studies, especially in relation to extraneous variables, as
‘treatments’ are rarely controlled systematically, e.g. learning designs
developed. ‘This makes it difficult to make inferences and draw cause and effect
conclusions from case studies’ (Cohen et al., 2011, p.292), something that
caused the write-up of UDPs very challenging. Moreover, the research is limited

to the Cyprus context and generalizations will be given with caution.
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Chapter 4: Research Implementation

In this chapter, details on research implementation will be given. In particular,
the case studies will be presented in detail and the teachers’ professional
development prior to implementation will be explained. Details regarding
parents’ seminar, Moodle pages developed and the steps and tools adopted

by the participant teachers for the IB-FC designs will also be cited.

4.1 Case Studies

The tables below describe each case study, focusing on: the school, the
teacher, other participants (students, parents), the infrastructure and the

challenge.

Case Study 1 (CS1), Tesa’s classroom: rural, Grade 3 and Grade 4 mixed

= The school

eTesa (T1) works at a rural school in Larnaca (the smallest city in Cyprus). The school
is very small with only 30 students so she has to work with Grade 3 and Grade 4
students in the same classroom. A separate Moodle page has been created for each
classroom but all students are present in the same room during teaching. Given
that, the two grades were considered a single case study.

== The teacher

eTesa is a very competent and enthusiastic teacher. She is very experienced in
integrating ICT in her teaching. She has the necessary background knowledge
(Masters’ in ‘ICT and Education’) and has participated in many ICT-integration
projects. Minor guidance was given to her, even though it is the first time she would
use the FC model in her teaching, given her ICT competence and experience. She
feels very confident and it is a real pleasure for her to prepare the designs.

md  Other Participants

*The students have always been enthusiastic with the use of technology. It is the first
time both the teacher and the students are using the Moodle platform though. Tesa
had the same students last year so it was very easy for everyone (headmaster,
students, parents) to accept this new methodology since they trust her as a teacher.
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=d The infrastructure

eThere is no computer lab at school but there are a few tablets available. Two
students brought in their own tablets and two more tablets were provided by the
researcher so that they all work on a 1:1 basis. There was good internet connection
in class. All students, besides one, had a good internet connection also at home.
That student would stay during afternoon-school and work.

md  The challenge

eStudents from both classes were in the same room (Grade 3 and Grade 4) and
shared the same teacher (Tesa).

Table 4.1. Case Study 1- Description

Case Study 2 (CS2), Rosemary’s classroom: urban, Grade 3

= The school

eRosemary (T2) works at an urban school in Nicosia, the capital city of Cyprus. It has a
very good reputation in terms of students’ achievement levels. It is a large, well-
equipped school with 280 students.

=1 The teacher

*Rosemary is a very energetic teacher, involved in many national and international
projects for ICT integration in education, collaborating with the European University
Cyprus. She is also a very busy married mother with 4 young children. She stays
overnight to prepare flips or find ready-made flips and design the IB-FC instruction.
Due to her ICT competence and teaching experience, she did not need much
guidance into the use of the Moodle platform, even though it was the first time for
her.

sl Other Participants

eThe headmaster and the parents know how hard-working Rosemary has always
been and hence had been very positive for their children and themselves to
participate in the research.

== The infrastructure

*The school has enough tablets so that students can work on a 1:1 basis in class.
There is poor connectivity in class so an extra router is needed to boost the network.
All students have devices at home and good connectivity (most of them belong to
families of high socioeconomic status).

mad The challenge

eThe main problem in this case study is that Rosemary is very busy with all the
projects she is involved in and only a few classroom observations were made
possible.

Table 4.2. Case Study 2- Description
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Case Study 3 (CS3), James’ classroom: urban, Grade 6

eJames (T3) works at a neglected, poor urban school in Nicosia, an area where many
foreign workers, refugees and immigrants live. Hence, the student population is very
diversified, multi-cultured and speaking different languages. Locals (Greek Cypriots)
avoid enrolment to the school for personal/racial reasons.

eJames is a very experienced and energetic teacher. He worked for eight years as the
chief administrator of the afternoon-school sessions of public primary schools at
MOEC. He has also been involved with the development of the New National
Curriculum in Cyprus. Hence, he had the chance to study and practice in person the
educational systems of different European countries. This has assisted him towards
employing very innovative methodologies in his teaching, as he returned back to
classroom teaching five years ago. He is married with no kids as his wife
unfortunately suffers many health problems. He is therefore very committed to his
work at school. He is always feeling very excited working with his students and aims
to offer varying and interesting experiences to them. He always feels comfortable to
alter the classroom’s daily schedule in order to devote more time to IBL or in an
attempt to adopt new methodologies. He was very positive from the very beginning
in participating in the research and felt overwhelmed with the widened possibilities,
especially through the Moodle platform and the instructional tools developed. He
feels very confident in developing his own IB-FC lessons and needed very little
guidance, even though he has no specialized ICT-integration skills or any real past
experience. It was the first time he was using Moodle in his teaching and this has
not caused him any stress, on the contrary.

*His students were few in number but of varying nationality. Parents had been very
positive to participate as well as the students themselves.

*The school had managed to buy 10 tablets from fund-raising events. These have
been enough for working on a 1:1 basis in class. The students could take the school
tablets at home for doing their work. Internet connectivity in class was good. All
students, although of poor socioeconomic status, have a good internet connection
at home.

eAlmost all students (n=7 out of 8) are foreigners and share language problems. Two
of the students were taught in Greek for the first time during the year of research
implementation (2017-18).

Table 4.3. Case Study 3- Description
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Case Study 4 (CS4), Ben'’s classroom: urban, Grade 6

= The school

eBen (T4) works at a large urban school in Nicosia of an average standard. The school
has no tradition in integrating latest technologies in the learning process.

=d The teacher

*Ben had been using Moodle in his teaching for many years now. He was familiar with
the FC methodology, although he had never used it prior to his participation in this
research. He is deeply involved in many ICT integration projects. He is the only one
who has made some changes himself on the Moodle page (e.g. how new posts are
shown) and has used multiple Moodle tools (e.g. Moodle quiz/crosswords). He did
not need any particular guidance in preparing IB-FC lesson designs.

md  Other Participants

*The students had no prior experience in using technology as part of their learning in
class. So, both parents and students were keen to participate in the research, given
the good reputation of the teacher in integrating technology in his teaching. The
school principal also trusted the teacher and gave his approval with no hesitation.

=l The infrastructure

*The school provided tablets to the students to work on a 1:1 basis and two of the
students would bring in their own as well. There were some issues with internet
connectivity in class and hence the teacher had to use an external router. All
students had a device and a good internet access at home.

=l The challenge

*Ben began implementation after the first semester since he was busy completing his
PhD thesis.

Table 4.4. Case Study 4- Description
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Case Study 5 (CS5), Mary’s classroom, suburban, Grade 6

The school

*Mary (T5) works at a large suburban school in Nicosia of an average standard.

The teacher

eMary is the researcher and implemented the model during the same period
as well. She had been working with all her students on a 1:1 basis since 2011,
using a Moodle platform, and participating in many ICT integration projects.
This had made it very easy for her to implement the model (since, being the
researcher, she has read a lot about it compared to all other participant
teachers), especially in orchestrating in-class implementation since she can
easily anticipate what can go right or wrong. She had implemented the model
on a pilot basis during the school year 2016-17, with the same students.

Other Participants

eMary’s students worked with her through a BYOD initiative the previous
school year as well (in Grade 5). These students, therefore, were very familiar
with VLEs, such as Moodle and Mahara, since they were also involved in many
ICT projects the previous year (e.g. ATS2020). They have also been the
participants of the pilot implementation of this research. Their ICT skills are
therefore very good.

The infrastructure

eThere is no computer lab or any tablets available at the school. So Mary
works on a ‘Bring Your Own Device’ initiative, giving out the two school
laptops to students who did not have a device. Hence, all students had a
device to work with, both in class and at home. Internet connectivity in class
was very good since it was boosted with a WiFi router. All students had a
good internet connection at home.

The challenge

*The BYOD initiative. The Moodle platform works on any device and this is
what kept the BYOD challenges to the minimum.
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Case Study 6- Elizabeth’s classroom: Dropped Case Study, suburban, Grade

6A and 6B

=aad The school

eElizabeth (T6) works at a large suburban school in Limassol, the second biggest city
in Cyprus. The school is considered to be of an average student achievement
standard.

===l The teacher

¢Elizabeth had good ICT skills but the least experience in ICT integration programs,

compared to the other participant teachers. She felt though very enthusiastic
about the model but needed guidance in using Moodle and designing the IB-FC
lessons. She was only teaching the English Language lesson to the participant
students and she was not the classroom teacher for any of the two groups.

=l Other Participants

*The students were using technology in the lesson for the first time. There was a lot
of skepticism from the headteacher in agreeing to the teacher participating in the
research. There was some skepticism among the parents as well. Hence, not many
parents agreed to participate themselves. Almost all of them though agreed for
their children to participate.

= The infrastructure

eThere was a computer lab at school which could be used. There were not enough
devices to make sure there was a 1:1 implementation. There was internet
connectivity at the computer lab but not a good wifi connection, neither at the
computer lab or in the students' classroom.

Table 4.6. Case Study 6- Description
Given all of the above information, each school is considered a different case
study, although they all follow the same National Curriculum for Primary
Education and share a good ICT infrastructure. Particularly, a ‘case’ in this
study is defined in terms of the educational designer who would follow the 1B-
FC model implementation, i.e. the educator. Each educator differs in prior

knowledge and experience in ICT integration and also has a self-established
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teaching methodology which merely acts as a barrier to anything new. Hence,
Tesa’s Grade 3 and Grade 4 students are considered a single case-study since
they share the same teacher who makes the difference in the design and
delivery of the IB-FC instruction. The same for the two English classes
Elisabeth was teaching to. Hence, given that each participant teacher worked

in a different school, each school has been regarded as a different case study.

The challenge and the drop-out:

Two months after implementation began, Elizabeth dropped out of the research
due to connectivity, device, discipline and student disengagement issues.
Elizabeth talked of how hard it was for her to orchestrate the lesson, given that
she was not the classroom teacher of the participant students and she would
only meet with them twice a week (two teaching periods, 2X40’, each group of
students, Grade 6A and 6B). This did not help the students or the teachers (the
participant teacher and the class teacher who could make sure the students are
on task at home) in sharing continuity and be consistent for the implementation
of the research. The students either forgot to watch the flips or were not
responsible enough to carry out the assigned pre-class or after-class work
(most of them claimed they did not have device and connectivity problems at
home). According to the teacher and the classroom observations, only a few of
them would manage to complete the entrance ticket and keep up with the
classroom pace back in-class. Therefore, there was no saving in classroom

time, but the contrary, given the low ICT skills of the students as well.



Other challenges have been the connectivity issues in class, so the school
computer lab had to be used which was not always available. This led to the
teacher in giving a chance to a BYOD trial, borrowing a WiFi router from the
researcher to be used in the students’ class. That did not work neither, since
the students would bring in their devices and use them for everything else but
the lesson, given their behavior problems. Elisabeth decided to withdraw from
the research on the day she caught the students using their devices for taking
photos of other teachers whilst teaching in class. She felt that she could not
control their behavior, or control the use of devices since some students would
hide them in their bag and not hand them to their teacher in the morning. She
also could not continue holding back on the curriculum goals for the sake of the
model’s implementation, as its benefits were not realized with the particular
group of students (Grade 6A and 6B together). Her head-teacher haven’t been

very supportive from the beginning as well.

Elizabeth’s classroom had many implications for establishing the UDPs of the
model’s implementation. These will be discussed later in Chapter 6. For the
results’ analysis, only the five remaining teachers were considered as the final
sample of the research, comprising of five different case studies, with 77
students (see Table 3.2) and 41 parents. These teachers have implemented
the model for a whole school year (not only for two months in Elizabeth’s case)

and hence it would only be valid to include their experiences and perceptions.
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4.2 Teachers’ Professional Development (TPD)

4.2.1 Research presentation.

The first step was to explain the aim of the research to the teachers, illustrate
the FC model in contrast to the traditional model and guide along the skills
developed though an IBL methodology in class, i.e. presentation of the IB-FC
model. The technology needed was also explained, along with the stages of the
research implementation (parents’ and students’ consent forms, lesson
designs, teaching process, data collection tools etc.). The commitment and the
responsibilities of the teachers as participants were also described. A Power

Point research presentation was prepared (https://tinyurl.com/y7cey7yh) (see

Appendix 13), along with a video

(https://www.youtube.com/watch?v=kzvDNGT1SLs), clarifying all of the above.

The Research Information Sheet was also shared. Both documents are

available on the Moodle Home page.

4.2.2 IB-FC tools.

According to the research framework and successful tools recognized through
the literature review, different IB-FC tools were developed to guide the teachers
towards the design of the IB-FC lessons. These include suggestions for the
various stages of implementation, as well as recommendations on the
orchestration routines and digital tools which could be used. In particular, six

different IB-FC tools had been developed:

109



(i) Pre-class tool: A1: Advice on the Readings (e.g. How much?;
Promoting IBL; Note-taking); A2: Videos (e.g. Short; Teacher-
created; Content-based); and, A3: Assessment during pre-class (e.g.
Quizzes; Presentations; Reflection/Discussion online communities).

(ii) In-class: Advice on the kind of activities which could be organized in-
class (besides the specialized IBL activities), ranging from B1-B11.
E.g. Creative group work; Practical applications; Mini lectures;
Sharing self-created videos or notes.

(i)  Digital-tools: Options on different tools which can be used for
orchestration and storage (C1), creating videos/flips/screencasting
(C2), customize ready videos (C3), ready videos (C4), creating
presentations (C5), whiteboard apps (C6), management tools (C7),
other content creation tools (C8).

(iv)  Orchestration routines: Options on in-class process (D1), support
materials to students (D2), question posing (D3), notetaking (D4),
activities in-class (D5), other orchestration routines (D6).

(v) Entrance/exit tickets: Kinds of activities for entrance tickets (E1) (E.g.
Take notes; Question posing; Post Comments; Mind-maps) and exit
tickets (E2) (E.g. E-portfolio; Content creation; Teacher interviews).

(vi)  IB-FC in class: Options on specialized in-class IB-FC activities (F1-
F12), E.g. Challenge problems and research; Simulations; Robotics;

Expert calls.

Each tool is visualized in figure form, summarizing its parameters and examples

and is accompanied with a descriptive document explaining each parameter of
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every tool for assisting teachers further (see Appendix 2;

https://tinyurl.com/y3ta689g). These detailed guides for each IB-FC tool are

also available on the blog created for  the research

(https://flippedclassroomcyprus.blogspot.com/p/instructional-tools.html). The

IB-FC tools are also uploaded in the equivalent space on the Teacher’s page

on Moodle, both in Greek and English (see Figure 4.1 for an example).

A. IB-FC Pre-class/ TIpwv o pdénpa

A Mpwv 10 padnpa
Preciass.

A Preclass

Pre-class framework-MAaiolo oxedtaopou 'mpwv to paénua’

Figure 4.1. IB-FC pre-class tool on Moodle (Greek and English)- Screenshot

The selection of the digital tools was made according to tested tools in FC
literature (see Section 2.2.1), divided mainly between the use of screencasting
software, such as Echo360 Classroom Capture (McLaughlin et al., 2013) and
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Camtasia (Kong, 2014), as well as online screencasting tools, such as
Screencast-o-matic (Talley & Scherer, 2013). Other categories of digital tools
have been software for creating presentations, online (e.g. Google Slides) or
desktop learning suites, such as 365 Microsoft suite in the research of Hung
(2015). Whilst selecting whiteboard apps and management tools, it has been
difficult to decide which are the most user-friendly in past research since they
refer more to FC orchestration rather than FC instruction. Hence, past research
has not clearly defined the way teachers have responded to each (Enfield,
2013). Therefore, various options have been given to participant teachers
through the I1B-FC Digital tool so that they could personally decide which is more

effective for their group of students.

4.2.3 Moodle Teacher’s Page.

A separate Moodle page was created to assist the teachers for the IB-FC
research implementation, e.g. the IB-FC lesson designs. The Teachers’ Page
on Moodle included the following list of items, as shown on the Moodle

screenshot (see Figure 4.2).
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MpoTumo Aladlktuako XxXoAeio

# Home @ Dashboard 9 Events & My Courses = Hide blocks ,* Full screen

B2 > Courses > Teachers' page/ZeAiSa SaokAwv

&t Navigation “°

Course categories:
Teachers' page/ZeAisa Saokahwy

Home

" ashboard

» Expand all » Site pages
» Research implementation- Aie§aywyn) €épguvag ¥ My courses
Parents' information page/
NAnpowoples yia yoveig
» IB-FC Tools: [TAaioia oxediaopov povtéAov AM-AT Lympla Primary School-Grade
»
6B-ANpOTIKG EXOAELO Au...
» Research Pilot-ITIAoTIKY| epappoyn ® More..
¥ Courses
, StAntonis Primary School-

Sample Lessons- IB-FC Model- Greek Language/MovtéAo AM-AT-
>

Anpotks Aytou Aviwviou

Agiypatika Maénpata EAANViKwv Teachers' page/ZeAisa
SaokaAwv
<> Sample flips for Maths/Aewypatika gAut yia Maénpatika , Research implementation-

AeEaywyr épevvag
1B-FC Tools: MAalowa

) oxeSLaopol povTtEAoU AM-
AT

Figure 4.2. Moodle pages on Teachers’ Page

Research Implementation: (a) What is FC: there was uploaded
information on the FC model together with reasons why you should
flip your classroom (see Figure 4.3) (b) Information sheets and
consent forms: the research license from Lancaster University and
MOEC, all information sheets, teacher, student and parent consent
forms, interview and investigation protocols, were uploaded for easy
access (see Figure 4.4) (c) Articles/references: useful scientific

publications on FC or IBL were shared.
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Students need to know 'Why'-O1 paéntég npénet va £€pouv 1o 'yiati'

Traditional Classroom
s repares masrl o be
4 ' ko
. E muuw»ﬂmmm

Flipped Classroom

Instructor records and shares lectures.
ddiss. @,
- Students watch / listen to lectures before ,
<oming to class.
~Class time is devoted to applied leaming
Students
pears as needed

When someone knows WHY they are doing something, they are much more likely to be invested in doing it.
Motivation experts have been writing about this for years.

Ortav ot padneég yvwpiZouv To 'TIATI' KAVOUY KATL TETE UNEPXOUV TIOAD TIEPLOOBTEPEG TLBAVATNTEG Va 'EMEVEUoouV'
o€ auté. Ot e15ixol OE oxéon pe Ta KivTpa éxouv £5( KaL TIOAAG XpOVLa aoxoAnBel pe autd.

8Adyot yia va avriotpéeis Ty TdEn cou

1. Flipping helps busy students.

Today's students are busy, and being able to consume learning content on demand is a big help, especially when they
miss class.

H avteotpappévn TaEn Bonbé Tous TToAUACXOAOUS HaBnTés.

Ot onpepwol PaBNTEG Elvat TOAUAOXOAOL, KaL TO Va PTIOPOGY v paBalvouy TO EPLEXBHEVO TIOTE To EmBupodY
elvat oAU peyéAn BorBeLa, e151kd btav xdvouv padhpara.

2. Flipping helps struggling students

Vany students are absolutely thrilled to be able to pause, rewind, and replay lecture videos and absorb new content at
a pace that works for them. Moreover, the time that is freed up in class can now be devoted more directly to each
student as he or she needs it.

H avreotpappévn TaEn Bonbé Tous astvarous padntég
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Figure 4.3. Teachers’ Page: What Is flipped classroom?
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Figure 4.4. Teachers’ Page: Information sheets and consent forms
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(ii)

IB-FC Tools: (a) lllustration of IB-FC tools and analytical description
of each parameter (see previous section); (b) Useful websites on the
flipped learning initiative ~were also uploaded (e.g.

http://flglobal.org/communityhome/) and teachers were given the

option to become members in flipped learning communities (e.g.

https://flippedlearning.orseg) or blogs, especially in relation to FL in

primary  education (e.g. http:/flippedclass.com/flipping-the-

elementary-classroom/) (see Figure 4.5).

protyposxoleio.com ]
"
-
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# Home @ Dashboard 9 Events & My Courses & This course [EAMOPC N == Hide blocks /* Full scree
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€ Search
© News forum forums

Useful websites- Xprjo1peg 10T00eAISEG a

Advanced search @

Flippad o -
@Legpning jour— mestnenian - ooy e+ woe moo s - ! Latest

Global Initiative
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Add a new topic...
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wecr + TwiBvareE | . [T .

The Flipped Learning Innovatipn Center % Upcoming
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Go to calendar...
5:'15:‘ Iz.;::nzlrag' GGlobal (Ol i Flipped Learning: A Global Movement
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@ FippedLeaming Community e

&8s Navigation 7
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Figure 4.5. Websites and supports given to teachers (Moodle Teacher’s Page)



(i)  Research Pilot: An IB-FC lesson from the research pilot was
uploaded (Grade 5- Geography), with details on the design and the
actual stages followed (see Figure 4.6). The lesson setting on Moodle
was a copy of the actual lesson taught through the Mahara platform
which was used for the pilot part of the study, including the equivalent

Moodle tools which could be used.

i

protyposxoleio.com

IIpw to pdenua (Pre-class)
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Obnyiec:
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Google Drive:

1. ZeAideg BLBAlou Mrewypawiag E tagng: 141-161 (kar
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2. ZX0ALKOG ATAaVTag - MOALTIKOG Kal YEWHOPPOAOYLKOG xaptng Eupwring/FaAiiag
3. Google Earth: MeAétn TiepLoxWV/TiOAewv MaAAiag
4. Youtube Bivteo:

(a) FraAAila, Mvnpeia, A§loBéata, PUOLKEG OHOPPLEG:

o=
™

Figure 4.6. Pilot design on Moodle- Screenshot

(iv)  Sample lessons IB-FC model: (a) Lesson template: A simple lesson
template was developed (see Table 4.1) with all the steps of the IB-

FC design (Introductory in-class, pre-class, in-class, after-class),

important notes for the teachers and the research framework. The
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aim of the template was to assist the teachers in their initial
development of the IB-FC lessons, making sure they follow the
correct structure which they could gradually evolve themselves; (b)
Flip examples: Further examples of flips were given to teachers for

preparing their own lessons.

A. Introductory in-class session (10’)
e Attract students’ attention. Set the scene for the resources and content given for
study at home.

B. Pre-class, i.e. at home (“day- work”, do not use the word ‘homework’)

e Video/flip (5’-10’) and/or presentation and other sources/notes for
reading/studying.

e Optional: Upload further sources on Moodle or simply print up a short notes sheet
with a quick response (QR) code on the top. Forum on Moodle for note taking,
summarizing, writing up the learning goal, answering questions, suggestions for in-
class activities (e.g. What do you think we should process further?), share of
entrance tickets etc.

e Teacher help: Available online chat for questions (optional/preset time)

e Assessment: Entrance ticket, e.g. quizzes, mindmaps, worksheets, polling system (to
be uploaded on Moodle).

C. In-class

e Lecture (5-10’): answering questions, looking at forums, notes, filling-in the gaps,
clear misconceptions.

e Inquiry-based learning: guided and independent practice e.g. students research and
create content using entrance ticket and other sources (upload on Moodle or Drive
or e-portfolio).

e |dentify which students need help

e Review questions

e Exit ticket or Assessment/self-assessment/peer-assessment: survey, worksheet,
rubrics etc.

e Closing lecture (5-10’)

D. After class

e Ask them to re-watch the video or a new flip in closing the lesson at home.

e Completion of e-portfolio: prepare the final page or the e-portfolio with their
reflection on the unit, incorporating learning evidence.

Table 4.7. Initial IB-FC lesson template



4.3 Parents’ Seminar

4.3.1 Research presentation.

Parents were gathered during afternoon meetings at each school where the
researcher, together with the participant teacher, explained the aim of the
research, illustrated a simplified version of the IB-FC model and outlined the
benefits for parents and their children in participating in the research. There
was emphasis on the technology needed at home and the parents’ role during
the pre-class session. The data collection methods were also presented as well
as the responsibilities of each part during the research (e.g. interviews,
classroom investigations). The Power Point research presentation, which was

prepared for parents (see Appendix 13), clarified all of the above.

4.3.2 Moodle Parents’ Page.

The Moodle Parents’ Page was created and included in the research video for
a quick update on the research aim and implementation. The Research
Information Sheet, the Parents’ consent form, and the Parents’ consent form
for their children were also shared. A useful link which described ‘Five Reasons
Parents Should be Thrilled their Child is in a Flipped Class’ was also added.
The page also included a parents’ forum for communicating any inquiries to the
researcher or the teacher of their children concerning any of the stages of the

research implementation (see Figure 4.7)

118



protyposxoleio.com

Maria Loizou Raouna

+ Evnpepwruc) EmoTtoAy/Eviuna Suykatd8eong

NP yoveis Twv paBnTiv,

Mo kéTw UTIEPXOUV CUVNYEVA N EVNPEPWTLK ETLOTOM yia E04G KaL Ta VTUTa OUYKATdBeons
Yia ouppETOXA otV épeuva (Suri 0ag Kat Tou Aok oac). E4v emBUpELTE va ouppETaoXETE
K £0elc Kat To atsl oag (ou lvat to Lsaviké yia Ty épeuva) tapakahds cUPTANPUGTE KaL
Unoypéere Kal Ta 5uo EVTuTa ouyKaTtdBeans. EGv emBUpELTe va CUHETEXEL Hévo To Taus
ag, cupTANPUTE Kat UTtoypaETE Pévo To avtloTolXo éVruTo ouyKatdBeon.

TRADITIONAL - FLIPPED
Lecture Lecture
2
2 @ 222

“ “ Homework Classroom activities
@ Evnuepwtik emotod yovéwv Edit~
© Eviumo ouykatdBeang yovéwy Edit~
@ Evturo ouyKatdBeong yovéwy yia Toug paBntég Edit

+ Add an activity or resource

Xpriowo VA6
Edit~

~
O

Course: Parents' information page

There are no upcoming
events

Got

alendar...

® Recent
activity

Activity since Saturday, 13
October 2018, 6:19 AM
Full report of recent activity.

Added Forum
Parents' forum

&8s Navigation °7

Home
* Dashboard
» Site pages

~ My courses

Moto Kétw akoAouBoLY SLVSEHOL HE XPAOLHO UAKS yia Sk oag evnpépwan o€ oxéon pe T
L {a rou 8a A oL Seutikol katn i) o
SteEaywyr Tou paBAAToS péa amd To HOVTEAD AM-AT.

1 Athome
| «—
nClass
d e.
- _

@ Five Reasons Parents Should Be Thrilled Their Child isin a Edit~
Flipped Class

KaLtn

+ Add an activity or resource

Communication with researcher/teachers- Emxowwvia pe mv epeuvitpla/
Edit”
Saoxdaiovg

Use the forum below for communicating any inquiries to the researcher or the teacher of your
child, concerning research implementation.

> Xpriowo UAké

Communication with

» researcher/teachers
% @ Parents' forum Edit~ - Entkotvwvi.

b

Figure 4.7. Moodle Parents’ Page

4.4 Research Implementation/ Educational Design
441 The design proccess.

Even though participant teachers have not been experienced but only in theory
informed about the IB-FC approach (see Section 4.2), they have been asked to
develop their own material, in collaboration with the researcher, in order to be
able to look at the real challenges of the approach at every stage of the lesson.
Particularly, it was considered important that to have a look at how mainstream,

untrained teachers would respond to the design of their own IB-FC instructions,
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looking at all of the following: (a) What was actually needed of them in terms of
technology skills and personal time for developing the flips, the entrance ticket,
the IBL activities and the feedback given; (b) How useful the VLE was in terms
of offering the structure and the flexibility in using its incorporated activities; (c)
How the lesson template given was useful (Figure 4.1) and whether they could
follow it; and, (d) How useful had been the IB-FC tools in offering a choice for
the lesson designs. Therefore, the experiences and perceptions of
inexperienced teachers were bound to give a more clear view of how any group
of educators is likely to respond to such a teaching methodology and thus what
kind of UDPs will make the process easier and potentially effective, even

though a more specialised TPD should be pursued.

Figure 4.8 illustrates the common actions and steps of the teachers described
as their daily routine in designing the IB-FC instructions. The first step was to
clarify the learning goals of the lesson (in line with the National Curriculum) and
then ‘... break the content of the lesson in pieces so every piece will respond
to a specific period, so the students can have material to respond to those
learning goals of the specific unit (Ben). The stimulus of the lesson was then
chosen and uploaded on Moodle, followed by the development of the flip (or
using a ready-made online flip) and the entrance ticket. The in-class activities
were primarily selected “...according to Moodle tools available...l had a look at

them before deciding’ (James), whilst extra IBL activities were ‘a must’ (Ben).
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The exit ticket followed, which Tesa noted as something more relaxing to end
the lesson, e.g. ‘I would upload at the end of the lesson something more playful
and more interesting for the students, maybe a relevant game/cartoon video’

(Tesa).

e Set up of learning goals and aims

e Break up of content into periods

* Upload of lesson’s stimulus on the platform

¢ Development of material or use of ready-made flips

e Creation and upload of the entrance ticket

e Use of Moodle tools for activity development

e Extra IBL activities- lesson extension

— L _J L __J I

® Preperation and upload of exit ticket

d€ddaqa«

Figure 4.8. Steps for the design of IB-FC instructions

Although all teachers followed the same steps for designing the IB-FC lesson
plans, there have been variations in the actual implementation. In the Tables
included in Appendix 8, a lesson analysis into the different stages of
implementation is illustrated for each case study, differentiating between: (i)
attracting students’ interest; (ii) flip; (iii) entrance ticket; (iv) in-class IBL; (v)
after-class; (vi) assessment; (vi) Moodle use; (vii) digital tools; and, (viii)
orchestration routine. This analysis gives a clearer view of each case study,

adding to the details given above (see Tables 4.1- 4.6).
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4.4.2 The tools.

The IB-FC tools

It had been evident from the lesson analysis that many of the suggestions within
the IB-FC tools were used by the teachers in preparing their lesson plans, e.g.
the digital tools for preparing the flips, orchestration routines for sharing
students’ work (e.g. online drives), options for IBL activities etc. Obviously, as
implementation proceeded, teachers needed the tools less: e.g. ‘Ok, in the
beginning | was using them, but after 2-3 times | would do it more

independently. | had a look at them though yes’ (Rosemary).

The digital tools

Table 4.8 includes a brief description of each of the most widely used digital
tools 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 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 Google
account that supplemented Office 365, was not installed on all devices 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: screencasting, live-camera window, highlighters and arrow
options, speech balloons and many other annotations (see subsection ‘Flips’).

Camtasia is a more professional software with extra features, such as multiple
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screens, but it is not open source. It was therefore only used in Mary’s

classroom.

In-class creative assignments included the use of many other applications and
software, not included in Table 4.8, 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.
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Tool

Moodle
Forums

Moodle Chats

Moodle wikis

Moodle Quiz

Moodle
Glossary

LightBox
Gallery

Moodle Games

Moodle badges

Screencast O’
Matic/Camtasia

Drill & Practice

Google Drive

Google Docs

Google Slides

Google Forms

Blogger

Office 365

Mahara

Use

Creating discussion threads: Used for answering questions,
commenting, posting drafts or final work, self and peer
assessment.

Real time discussion: Students discussed a certain topic
(entrance ticket) or used it for note-taking during group work.

Collaborative creation of text, lists etc. It did not allow multiple
users at the same time. It was used for afternoon work only.

Creating questions such as multiple choice, short-answers,
true/false. Used as entrance or exit 