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Abstract

This study aims to develop a scale to determine preservice science teachers’ perceptions
of flipped learning. The present study uses the survey design, a quantitative research
method. For content validity, the authors created an item pool of 144 items based on
the literature. After being checked by experts, the item pool dropped to 49 items for
the five-point Likert-type draft scale. The current study has preferred cluster sampling
due to generalization concerns. The accessible population of the study is the preser-
vice science teachers in Tiirkiye’s provinces of Kayseri, Nevsehir, Nigde, Kirsehir, and
Konya. We administered the draft scale to 490 preservice science teachers, which is the
recommended 10 times the number of items. We also performed explanatory and con-
firmatory factor analyses to check the scale’s construct validity. We ultimately obtained
a four-factor structure with 43 items that explain 49.2% of the variance in scores and
found the correlation between the criterion and draft scales to be greater than .70, thus
ensuring criterion validity. We calculated Cronbach’s alpha and composite reliability
coefficients to check the reliability of the scale and determined the reliability coeffi-
cients for both the overall scale and the sub-factors to be greater than 0.70. As a result,
we have obtained a scale consisting of 43 items and four dimensions that explains
49.2% of the variance. This data collection tool can be used by researchers and lecturers
to determine preservice teachers’ perceptions toward flipped learning.

Keywords Flipped learning - Flipped learning perceptions - Preservice teachers -
Scale development - Validity - Reliability

Fatmanur Ekinci is a graduate student with a thesis at Erciyes University.
Melek Karaca is an independent researcher.

< Fatmanur Ekinci

fatmanurekinciO0 @ gmail.com

Erciyes University, Kayseri, Turkey
Ziya Eren Faculty of Education, Erciyes University, Kayseri, Turkey
zmir, Turkey

Ministry of National Education, Kayseri, Turkey

@ Springer


http://orcid.org/0000-0002-9251-5743
http://orcid.org/0000-0002-2562-2864
http://orcid.org/0000-0002-6957-5932
http://orcid.org/0000-0003-2670-6784
http://crossmark.crossref.org/dialog/?doi=10.1007/s10639-023-11731-7&domain=pdf

14140 Education and Information Technologies (2023) 28:14139-14166

1 Introduction

The current age has seen rapid changes in communication and technology around
the world, with information increasing exponentially, new technologies being
produced daily, and a multidimensional competitive environment being present
between countries (Hanna, 1998). This competitiveness has made developing
new technological opportunities a necessity rather than a privilege, and to keep
up with the requirements of the age regarding educational activities, technology
needs to be used efficiently. Educational technology was first defined in 1963, and
each new definition since then has attempted to provide educational technology
with different aspects (An & Oliver, 2021; Li et al., 2014; Mattar, 2018; Yestreb-
sky, 2015). Educational technology covers a wide area of factors such as theoreti-
cal principles, their applications, and evaluations and holistically addresses these
applications (Mattar, 2018). Meanwhile, computer-assisted teaching is accepted
as a method for making the learning-teaching process more effective within the
general concept of educational technology. Computer-assisted education applica-
tions present the content to students through a computer, and students attempt to
construct the knowledge learned in this environment using mental exercises and
practices (Li et al., 2021). While computer assisted instruction appears as class-
room applications in education, it has recently begun to be popularized as a tool
in terms of out-of-school applications (Chen, 2003). This has formed the basis for
the formation of new orientations and thus new practices, as well, one of these
being the flipped learning model.

The flipped learning model is based on the constructivist approach to active
learning (Cohen, 2016; Hung, 2015; Prashar, 2015). According to Piaget (1970)
and Vygotsky (1978) who formed the basis of the constructivist approach, learn-
ing is a process that is based on personal experiences and creates knowledge in
the mind. Enabling the use of active learning activities based on the constructiv-
ist approach can contribute to students’ success and sociability (Von Glasersfeld,
1989; Vygotsky, 1978). In this context, the flipped learning model provides indi-
viduals with the opportunity to learn on their own (Flipped Learning Network
[FLN], 2014). Students are responsible for their learning to control the learning
process (Aburayash, 2021). Teachers, on the other hand, have the role of organ-
izers and guide students in this process (FLN, 2014). The flipped learning model
covers all activities done at school and at home. Based on all these explanations,
having students be responsible for their learning at home is based on Piaget’s
cognitive constructivism theory, while the learning a student performs with their
friends at school is based on Vygotsky’s social constructivism theory and Ban-
dura’s cognitive and social constructivism theory (Boudourides, 2003).

The flipped learning model allows students to learn course content outside the
classroom. In class, the model provides students with the opportunity to practice
over and over. The flipped learning model differs from the teaching styles prac-
ticed in traditional classrooms and has been defined as a teaching approach in
which the work to be done at home is done at school and the subjects that need
to be learned at school are learned at home (Baker & Mentch, 2000). The flipped
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learning model strengthens student—student and student—teacher interactions
and enables teachers to take into account students’ personal needs (Bergmann &
Sams, 2012). According to Bergmann and Sams, flipped learning entails course
content outside the classroom being presented with videos and in-class activi-
ties and practices being performed as a team. The purpose of the flipped learn-
ing model is to provide learning opportunities independent of environment, time,
and tools while creating active learning environments where interaction is more
prominent (Baker & Mentch, 2000). The COVID-19 pandemic has made the use
of technology-based out-of-school methods, techniques, and models mandatory.
In addition, flipped learning has demonstrated its high potential for student learn-
ing regarding the development and acquisition of the specific transversal compe-
tencies needed for the twenty-first century in terms of employability, entrepre-
neurship, innovation, literacy, and societal contribution (Santos & Serpa, 2020).

The Flipped Learning Network (2014) was founded by Bergman and Sams, who
abbreviated the concepts of flexible environment, learning culture, intentional con-
tent, and professional educator to “flip” (Fig. 1). The identified the four basic fea-
tures of the flipped learning model as shown in Fig. 1.

In a flexible environment, educators create spaces where students choose where
and when they learn with the support of group study. In addition, educators who
practice flipped learning are flexible regarding what they expect from students’
learning and learning assessment timelines (FLN, 2014). Concerning learning cul-
ture, the education process is student-centered. Students actively participate in con-
structing knowledge and evaluate what they have learned in a personally meaning-
ful way. For intentional content, students identify what they need to learn and what
materials they need to explore learning on their own. Educators use content that has
been designed to maximize classroom time. Meanwhile, the professional educator
constantly observes and provides feedback to the students during the class, and this
is one of the basic components that enable flipped learning to take place.

The features that Bergman and Sams (2012) stated above about flipped learning
are explained based on the constructivist approach. We created the items in the draft
scale in line with the features Bergman and Sams (2012) determined as a guide for
ourselves because this theory puts students at the center of learning, and the litera-
ture review was conducted accordingly.

Flexible Environment

Intentional Content N Learning Culture

Professional Educator

Fig. 1 Dimensions of the flipped learning model (FLN, 2014)
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In the related literature, the first appearance of studies on the flipped learning
model focused on the classroom environment (Bergmann & Sams, 2012; Butt, 2014;
Lage et al., 2010), while more recent studies on this area have noteworthily focused
on learning (e.g., Alten et al., 2020). The literature shows flipped learning generally
affects students’ academic achievement (Debbag & Yildiz, 2021; Kim et al., 2018;
Miles & Foggett, 2016; Seitan et al., 2020; Sletten, 2017), self-regulation skills, self-
efficacy perceptions (Alten et al., 2020; Kim et al., 2021; Kozikoglu et al., 2021;
Sletten, 2017), motivation (Challob, 2021; Chung & Lee, 2018; Debbag & Yildiz,
2021; Karabatak & Polat, 2020; Winter, 2018), and attitudes toward flipped learn-
ing (Chung & Lee, 2018; Seitan et al., 2020), with these studies having used flipped
learning as an application or action plan. Therefore, while these studies did investi-
gate the effect of the above-mentioned cognitive and affective skills with regard to
student development, they did not investigate students’ perspectives on or percep-
tions toward flipped learning.

Meanwhile, students’ perceptions toward flipped learning are seen to have fre-
quently been the subject of research in recent years (Almodaires et al., 2019;
Kozikoglu et al., 2021; Murray et al., 2015; Oztiirk, 2021; Oziidogru & Aksu, 2020;
Sletten, 2017; Unal, et al., 2021; Ustiin & Cil Diizenli, 2022). Among these studies,
Almodaires et al. (2019) tried to determine the perceptions of Kuwaiti teacher can-
didates regarding the effectiveness of flipped learning. Their study used a scale con-
sisting of closed- and open-ended questions that were designed to explore students’
perspectives regarding the effectiveness of using a foreign language in educational
technology lessons. As a result of their research, Almodaires et al. determined their
participants to have a positive opinion about using foreign languages this way and
that it could be a promising approach for improving students’ and teachers’ learn-
ing levels. Almodaires et al. also observed the teacher candidates to have positive
attitudes toward flipped learning. Kozikoglu et al. (2021) examined the link between
teachers’ self-efficacy perceptions toward flipped learning and their behaviors sup-
porting learner autonomy. For this purpose, they used the Learner Autonomy Sup-
port Scale (Oguz, 2013) and the Flipped Learning Teacher Self-Efficacy Perception
Scale (Erensayin et al., 2019). As a result, Kozikoglu et al. (2021) reported teachers
to have high self-efficacy perceptions toward flipped learning. Oztiirk (2021) aimed
to determine teacher candidates’ perceptions toward open and distance education by
subjecting them to synchronous and asynchronous teaching for one semester using
the student barriers to online learning scale to collect data. The research determined
no significant difference to be present between the teacher candidates’ perceptions of
open education and perceptions of distance education. Oziidogru and Aksu (2020)
investigated the effects of flipped learning on preservice teachers’ achievements and
perceptions of the classroom environment. They saw no significant difference in pre-
service teachers’ perceptions of the classroom environment about being in a flipped
classroom or a traditional classroom. Unal et al. (2021) aimed to determine teach-
ers’ perceptions toward the use of flipped learning in middle school classrooms and
found that teachers should develop their knowledge and skills regarding the effective
use of flipped learning before starting to apply it in their classrooms. They used a
20-item teacher questionnaire designed by Gough et al. (2017) and examined two
dimensions of flipped learning to collect the data, with science and mathematics
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teachers being found to be more willing to practice flipped learning. Ustiin and Cil
Diizenli (2022) examined the relationship between teachers’ perception levels and
attitudes toward mobile learning during the COVID-19 pandemic using the Mobile
Learning Perception Level Scale (authors, year) and Mobile Learning Attitude Scale
(Uzunboylu & Ozdamli, 2011), which are available in the literature and taking into
account variables such as work experience, education level, frequency of Internet
use, and gender. When examining the teachers’ perception levels and attitudes based
on these variables, Ustiin and Cil Diizenli (2022) found a significant difference to
exist based on education level, while no difference was found based on gender, fre-
quency of Internet use, or work experience.

The literature shows studies to have not examined flipped learning by itself while
determining preservice teachers’ perceptions toward it but to have also measured
their perceptions toward concepts such as self-efficacy, self-regulation, attitude, and
classroom environment as well. These studies were not scale-development stud-
ies but used pre-existing perception scales to determine perceptions such as the
Flipped Learning Teacher Self-Efficacy Perception Scale (Erensayin et al., 2019)
and Flipped Learning Self-Regulation Perception Scale (Pintrich & De Groot,
1990). Few scales are found in the literature to directly determine teacher candi-
dates’ perceptions toward flipped learning (Gough et al., 2017). In this regard, the
current scale development study can be said to be able to fill this gap in the lit-
erature. Therefore, increasing the number of scale development studies on teachers’
perceptions toward the flipped learning model is considered important for recogniz-
ing and increasing the use of the flipped learning model, as well as for providing
greater emphasis on teachers’ perceptions toward flipped learning. From this point
of view, the main focus of this study is to develop a valid and reliable measurement
tool that covers all FLIP dimensions for determining preservice teachers’ percep-
tions toward flipped learning, and this is important for two reasons: 1) preservice
teachers will be able to question the relationship between the understanding they
have in their minds and what they will implement in the future by identifying their
perceptions regarding flipped learning, and 2) increasing the number of studies that
identify preservice teachers’ perceptions toward flipped learning can also increase
these teachers’ awareness about learning in general. In other words, the awareness of
teacher candidates who will take on active roles in the field of education shortly can
be increased as a result of determining their perceptions toward the flipped learning
model they will use in the future. The merits of teachers who implement the pro-
gram are directly related to the success of the curriculum (Yesilyurt, 2013). In this
context, in-service training for flipped learning can be given to preservice teachers,
and any required arrangements can be made for preservice teachers in these training
programs.

In addition to studies on flipped learning, the current study has also examined
scale development studies in the educational sciences literature in terms of meas-
urement and evaluation. No information about normality was found for most of
the scale development studies (Almodaires et al., 2019; Chang et al., 2021; Hao,
2016b; Jung & Lee, 2022; Keller et al., 2020; Li & Wang, 2021; Seema et al.,
2022; Slavec & Drnovsek, 2012; Wang et al., 2016), despite normality being a
necessary prerequisite for validity and reliability analyses (Ghasemi & Zahediasl,

@ Springer



14144 Education and Information Technologies (2023) 28:14139-14166

2012). As a result of the examinations, some studies only received an expert’s
opinions for the content validity analysis, but these did not state what corrections
had been made as a result of the expert opinion nor which specific items were
found suitable for the scale or not (Chang et al., 2021; Hao, 2016b; Keller et al.,
2020; Li & Wang, 2021; Seema et al., 2022; Slavec & Drnovsek, 2012; Wang
et al., 2016). With regard to checking construct validity, studies were only found
to use exploratory factor analysis (Ghazali et al., 2021; Hao, 2016b; Seema et al.,
2022) or confirmatory factor analysis (Doyle et al., 2019; Jardim et al., 2021;
Wang et al., 2016), with no occurrence of the combined exploratory and con-
firmatory factor analyses (Almodaires et al., 2019; Li & Wang, 2021; Sangwan
et al., 2021; Seema et al., 2022). Criterion validity was also observed to have not
been checked in these studies (Jung & Lee, 2022; Keller et al., 2020; Li & Wang,
2021; Sangwan et al., 2021; Seema et al., 2022; Slavec & Drnovsek, 2012; Tza-
filkou et al., 2022; Wang et al., 2016), with the studies that did do some check
only comparing the results of the scale’s analyses (Giivendir Acar & Ozkan Ozer,
2015). Scale development studies should check the reliability values for each item
before performing the validity analyses (Celik & Bindak, 2005). When examin-
ing the relevant literature, however, only the reliability for the whole scale was
shown (Jung & Lee, 2022), even though the reliability coefficients should also be
reported for each factor (Chang et al., 2021; Kisanga & Ireson, 2016; Jung & Lee,
2022; Sangwan et al., 2021; Seema et al., 2022; Siddiquei & Khalid, 2021; Slavec
& Drnovsek, 2012; Wang et al., 2016).

In consideration of these shortcomings in scale development studies, the cur-
rent study has carried out all these measurement and evaluation processes and
included all the listed headings. For this purpose, the study seeks answers to the
following sub-problems:

1) Is the scale developed here for teacher candidates’ perceptions toward flipped
learning valid?
2) Are the scores obtained from this scale reliable?

2 Method
2.1 Research design

This research uses the survey design, a quantitative research method. The survey
design is a sampling design used for making generalizations about an accessible
population consisting of a large number of people. The survey design reveals the
characteristics of a sample group, such as their interests, attitudes, perceptions,
opinions, and/or abilities (Fraenkel & Wallen, 2006), and has been employed here
to objectively determine preservice teachers’ perceptions about flipped learning.
Moreover, this study has also used the survey design because of the need to scan
a sample for the validity and reliability study of the draft scale.

@ Springer



Education and Information Technologies (2023) 28:14139-14166 14145

2.2 Population and sample

The present study has preferred the cluster sampling method for selecting the par-
ticipants. Cluster sampling is preferred in large-scale survey studies when creating
lists of the number of units that should be included in the sample is difficult (Turk &
Borkowski, 2005). This study has excluded first-year students from its scope due to
these students having not yet taken courses related to pedagogical learning methods.
The accessible population of the research is the approximately 9,600 people who
are preservice teachers in their second, third, or fourth year of study at six state uni-
versities in the provinces of Kayseri, Nevsehir, Nigde, Kirsehir, and Konya. Several
participants at least ten times the number of items (49 X 10=490) and 10% of the
accessible population size (960) were reached (Pallant, 2020).

2.3 Data collection tools
2.3.1 Reliability

Reliability is the degree to which respondents give consistent answers to items on
the scale. Before carrying out the validity studies, Cronbach’s alpha of reliability is
calculated to determine the reliability of the items on the draft scale. Scale develop-
ment studies (Bacon et al., 1995) have stated calculating the composite reliability
coefficients of Fornell and Larcker (1981), which are based on factor loading and
error variance values, to be appropriate in addition to Cronbach’s alpha for testing
the reliability of the data obtained from the scale. After the validity analyses, this
study calculated Cronbach’s alpha of reliability for the overall scale and the com-
pound reliability for each factor. The results obtained from a reliability analysis are
expected to have a value greater than 0.70 for the scale to be considered reliable
(Pallant, 2017).

2.3.2 Content validity

Content validity marks the ability of the contents of a measurement tool to exemplify
the measured behavior set or the measured features (American Psychological Asso-
ciation [APA], 1954). To ensure the content validity of the draft scale, an item pool
was created in line with expert opinions (Table 1). This study aims to develop a five-
point Likert-type scale as a data collection tool for determining preservice teach-
ers’ perceptions toward flipped learning. The draft version of the scale has 49 items
in total, with the scale consisting of 37 positive and 12 negative (reverse-scored)
items. Some of the items on the draft scale have been taken directly from Aburayash
(2021), FLN (2014), Hao (2016a), Hew and Lo (2018), Seitan et al. (2020), and
Simgek and Yazar (2016). The authors also rearranged the items on the draft scale in
line with the feedback from the assessments of science education experts, with the
negative statements being highlighted. The science and Turkish language teachers
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Table 1 Literature-based item

Source Item pool Numbers
pool of items

Aburayash, 2021 24 3

Hew & Lo, 2018 10 7

Simsek & Yazar, 2016 24

FLN, 2014 24 33

Hao, 2016a 38 3

Seitan et al., 2020 24 2

Total 144 49

found the items on the draft scale to be appropriate, with the adjustments that were
made, as well as the validity, and reliability studies being reported in the Findings
section (Table 2).

2.3.3 Construct validity

Construct validity involves the extent to which the measurement tool reveals a fea-
ture or construct (Anastasi, 1988). The current study’s draft scale attempted to write
an equal number of items for each dimension and will conduct exploratory (EFA)
and confirmatory factor analyses (CFA) to ensure construct validity. The Bartlett
test must be significant and the Kaiser-Meyer-Olkin (KMO) value is expected to be
greater than 0.6 (Pallant, 2007) to perform exploratory factor analysis (EFA).

2.3.4 Criterion validity

The study uses the parallel forms method to ensure criterion validity. We admin-
istered the draft and criterion scales over a sample different from the study’s main
one. The validity and reliability studies of the criterion scale were conducted by
Gough et al.’s scale (2017). We also examined whether the criterion and draft scales
measure similar characteristics using the Pearson correlation coefficient.

2.4 Data collection process

Due to the pandemic conditions providing no direct access to students, the research-
ers transferred the prepared draft scale to the Google Forms application and sent
links to the teacher candidates. This study is based on the participants’ voluntary
participation. Marking all items on the scale was made mandatory in order not to
leave any items blank on the draft scale. Before starting the implementation of the
draft scale, an application was handed in to the ethics committee, and the neces-
sary permissions were obtained. During the data collection process, we reached 516
participants and completed this process on June 8, 2022, approximately four months
after starting.
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2.5 Data analysis

The raw data have been numerically coded and analyzed in the programs SPSS.25
and LISREL 8.8; 12 items (Items 4, 11, 13, 14, 19, 21, 22, 23, 24, 38, 41, and 47)
on the scale are reverse coded. The fotal variable was formed for each item by
adding up the participants’ scores for each item from the draft scale. The study
as performed validity and reliability analyses, as well as EFA and CFA, due to
being a validity and reliability scale development study. The authors also checked
whether the items show normal distribution.

Within the scope of this scale development study, the Findings section explains
the data collection tool and data analysis processes in detail in order to avoid rep-
etition due to the intention of developing a data collection tool.

3 Findings
3.1 Validity findings
3.1.1 Content validity findings

Before creating the scale items, the literature was examined using words such as
flipped learning, scale development, scales related to flipped learning, and dimen-
sions of flipped learning (Aburayash, 2021; FLN, 2014; Hao, 2016a; Hew &
Lo, 2018; Seitan et al., 2020; Simsek & Yazar, 2016). The research examined
the social cognitive theory-based item pool and showed it to consist of four sub-
dimensions: flexible environment, learning culture, intentional content, and pro-
fessional educator. As a result of the literature review for each sub-dimension, the
appropriate items were brought together, with an item pool of 144 items being
created as seen in Table 1.

All statements in the item pool were reviewed by an assessment/evaluation
expert, a science education expert, a science teacher, and a Turkish language
teacher. As a result of the received feedback, some items were changed and others
removed from the draft scale, with a draft scale consisting of 49 items ultimately
being obtained (Table 2). The scale was created as a five-point Likert type scale
and arranged to include positive and negative statements, with 37 positive and 12
negative items being found on the draft scale.

3.1.2 Normality analysis findings

Statistical values such as mean, mode, median, and standard deviation values
regarding total scores are given in Table 3.

@ Springer
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Table 3 Descriptive statistical N Mean Median Mode SD
values of the total scores
obtained from the scale Total 516 169,07 170 173 19.23

Skewness and kurtosis values were also calculated between +2, which shows
no excessive deviation to be present in the scores as these are generally accepted
values (Pallant, 2001).

3.1.3 Construct validity findings

This study calculated the reliability of the 49-item draft scale before the construct
validity studies, with Cronbach’s alpha of reliability being found as «=0.89. In addi-
tion, the study also checked the reliability coefficients for each item. After ensuring
the reliability of the draft, the EFA and CFA were performed to ensure construct
validity.

3.1.4 Exploratory factor analysis

The EFA results identified Items 5, 15, 47, 13, 38, 14, 22, 23, 39, and 41 to overlap,
and these items were removed from the draft scale before repeating the EFA. The
scree plot is given in Fig. 2.

According to the scree plot, the scale has four to five significant factors. The EFA
was repeated, this time limiting the scale to five factors without discarding any items
by the scree plot and the total variance covered. The analysis was again repeated,
this time by removing the overlapping Items 15, 47, 13, 38, 14, 22, and 23. As a
result of this last analysis, the KMO was found to be 0.95, and this factor structure

Scree Plot

20

Eigenvalue
3

13 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
Component Number

Fig.2 Scree plot
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explains 52% of the total variance. Next, factor analysis was performed by limit-
ing the scale to four factors without removing any items. The analysis was again
repeated by removing the overlapping Items 47, 13, 38, 14, 22, and 23. As a result
of this analysis, the KMO was calculated as 0.95, with this factor structure explain-
ing 49.2% of the total variance. All values were compared and the four-factor struc-
ture was determined to be the most appropriate. The Bartlett test and KMO value
were calculated within the scope of the study, with the analysis results presented in
Table 4.

The adequacy of the sample size for the factor analysis was checked first. The
KMO value being between 0 and 1 and close to 1 indicates the sample size as being
appropriate (Field, 2005; Hutcheson & Sofroniou, 1999). When considering the
value obtained in this case (KMO =0.095), the sample can be said to be of sufficient
size. Another thing to consider when carrying out a factor analysis is the signifi-
cance of the value obtained from the Bartlett test (Pallant, 2001). When looking at
the obtained data, this condition is seen to have been met. As a result of all these
analyses, the total explained variance of the scale is given in Table 5.

According to Table 5, the 43 items obtained from the analysis results of the scale
are seen to be grouped under four factors according to the EFA and explain 49.29%
of the total variance. An explained variance corresponding to a value between 40%-
60%, indicates a strong factor structure (Scherer et al., 1988), with the obtained
value of 49% showing the scale to be sufficient. When considering the dimensions of
FLIP, the item contents of the four factors were examined, with the first factor (i.e.,
flexible environment) consisting of 15 items, the second factor (Intentional Content)
consisting of 6 items, the third factor (Learning Culture) consisting of 16 items, and
the fourth factor (Professional Educator) consisting of 6 items.

3.1.5 Confirmatory factor analysis

CFA was carried out using the package program LISREL 8.8 over the four-factor
structure from the EFA. The standardized values of the scale that was obtained as a
result of the CFA are given in Fig. 3, with the fit indices being given in Table 6.

To make sense of the standardized values in Fig. 3 regarding the CFA, the ¢ val-
ues were first examined (Joroskog & Sorbom, 1996). When considering the ¢ values,
ared color should be considered to show that item as being problematic (Joroskog &
Sorbom, 1996). As a result of the analysis, no red arrows were found with regard to
the ¢ values. Next, the factor loading values for each item are expected to be checked,
and this value should be 0.30 or greater. When looking at Fig. 3, all these values are
seen to be greater than 0.30.

Table 4 KMO value for the scale

Kaiser-Meyer—-Olkin Sampling Adequacy 0,950
Bartlett Test of Sphericity Approximate chi-square value 10,905,576
Df 903
Sig 0,000
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Table5 Total explained variance

Component Initial eigenvalues

Extraction sums of squared loadings

Rotation sums

of squared
loading
Total % of Vari- Cumula- Total % of Vari- Cumula- Total
ance tive % ance tive %
1 14,964 34,800 34,300 14,964 34,800 34,800 10,545
2 3,162 7,354 42,154 3,162 7,354 42,154 5,075
3 1,707 3,969 46,123 1,707 3,969 46,123 12,054
4 1,363 3,169 49,292 1,363 3,169 49,292 6,674
5 1,110 2,581 51,874
6 1,057 2,458 54,332
7 1,004 2,335 56,667
8 965 2,243 58,910
9 ,889 2,068 60,978
10 870 2,022 63,000
11 853 1,983 64,983
12 792 1,842 66,825
13 778 1,810 68,635
14 ,738 1,717 70,352
15 ,690 1,604 71,957
16 ,683 1,589 73,545
17 ,653 1,519 75,064
18 ,636 1,480 76,544
19 ,627 1,457 78,001
20 ,602 1,400 79,401
21 ,562 1,307 80,708
22 ,543 1,263 81,971
23 524 1,220 83,190
24 513 1,194 84,384
25 ,498 1,157 85,541
26 ,469 1,091 86,632
27 ,456 1,061 87,693
28 ,450 1,046 88,739
29 ,433 1,008 89,747
30 424 985 90,732
31 402 935 91,667
32 377 876 92,544
33 ,367 853 93,396
34 346,804 94,200
35 ,328 ,763 94,963
36 318 ,740 95,703
37 310,722 96,424
38 292,680 97,104
39 ,281 ,653 97,757
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Table 5 (continued)

Component Initial eigenvalues Extraction sums of squared loadings Rotation sums
of squared
loading

Total % of Vari-  Cumula- Total % of Vari-  Cumula- Total
ance tive % ance tive %

40 277 645 98,402

41 258,601 99,003

42 ,231 ,537 99,540

43 ,198 460 100,000

As a result of the performed EFA, the Prospective Teachers’ Flipped Learning
Perceptions Scale was found to have a four-factor structure and these factors have
been confirmed by the CFA. As a result, the final version of the developed scale
consists of four factors and 43 items.

3.1.6 Criterion validity findings

We determined Gough et al.’s (2017) scale as the criterion scale. The items measur-
ing similar objectives in the criterion and draft scales were identified by two science
education and assessment/evaluation experts. We selected 12 items from the draft
scale (Items 1, 2, 6, 10, 17, 19, 25, 26, 31, 33, 42, and 49) and 13 items from the
criterion scale (Items 1, 2, 3, 5, 6, 9, 10, 11, 12, 14, 15, 16, and 17). The reason for
making these choices was that the draft scale covers all four dimensions of FLIP
learning, whereas the criterion scale has a narrower coverage. We administered the
draft and criterion scales to 130 people different from the research sample. We did
not include participants who responded randomly to the items in the analysis pro-
cess so as not to adversely affect the reliability and validity. Thus, we continued the
analysis with 118 individuals and performed a correlation analysis by calculating
the total scores (Table 7), with the Pearson correlation coefficients being used to
determine the relationship between the total scores of the scales (Pallant, 2017).

To ensure criterion validity, the Pearson correlation coefficient is expected to
have a value greater than 0.70 (Pallant, 2017). When examining Table 7, the value of
the correlation coefficient between the draft scale and the criterion scale was found
to be 0.746, and thus criterion validity was ensured. We determined the criterion and
draft scales to measure similar objectives in terms of determining teachers’ percep-
tions toward flipped learning.

3.1.7 Reliability Findings

The reliability coefficient before the validity analysis was 0.89. As a result of the
EFA, we removed the overlapping items from the scale. After the validity studies,
we recalculated Cronbach’s alphas of reliability for the 43-item scale and its sub-
factors. In addition, we checked the composite reliability for the overall scale and
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Fig. 3 Standardized values of
the items
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Table 6 The goodness-of-fit indexes of the scale (Schumacker & Lomax, 2004)

Fit index Acceptable limit Perfect fit limit Value of The scale’s fit decision
the scale

NFI =0.90 and up 0.95 and up 0,96 Excellent

NNFI =0.90 and up 0.95 and up 0,97 Excellent

CFI =0.95 and up 0.97 and up 0,97 Excellent

IFI =0.90 and up 0.95 and up 0,97 Excellent

RFI =0.90 and up 0.95 and up 0,95 Excellent

RMSEA between 0.50 and =0.80 =0.000 and < 0.050 0,06 Acceptable

x2/sd It must be less than 3 2,82 Excellent

Table 7 Pearson correlation

R Scale Correlation Draft scale  Criterion scale
coefficient results between the
scales Draft Scale Pearson correlation 1 0,746
Significance Value - 0,000
Number of Persons 118 118

each factor (Table 8). Cronbach’s alpha of reliability for the overall scale is 0.92 and
the composite reliability is 0.96.

Table 8 shows Cronbach’s alpha of reliability and composite reliability for each
sub-dimension to be greater than 0.70 (Pallant, 2017), with the AVE value of around
0.5 being evidence of composite reliability (Hair et al., 2011). When considering all
these findings, the internal consistency can be said to be sufficient, and removing the
six items (Items 47, 13, 38, 14, 22, and 23) from the scale to be appropriate.

4 Discussion and conclusion

This study aimed to develop a scale for use in determining preservice teachers’ per-
ceptions toward flipped learning and to carry out the scale’s validity and reliability
tests.

Checking for normal distribution is important for the validity and reliability anal-
yses in scale development studies (Ghasemi & Zahediasl, 2012). As in other scale
development studies (Pedaste et al., 2021; Sangwan et al., 2021; Tzafilkou et al.,
2022), our study examined whether the total scores showed normal distribution.
Within the scope of the research, all the scores obtained by all the participants in the
study were calculated, and the total scores are understood to be normally distributed.

Content, construct, and criterion validity studies were carried out to test the valid-
ity of the developed scale. We scanned the literature on flipped learning based on
the constructivist approach. Many scale development studies were not based on a
philosophy (Chang et al., 2021; Morgado et al., 2017; Sangwan et al., 2021; Seema
et al., 2022). As with other scientific studies, however, scale development studies
should have a philosophical stance upon which the research is based (Ornstein &
Hunkins, 1993). As a result of the literature review, an item pool was created and
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submitted to expert control, after which the draft scale was finalized. Many studies
(Hao, 2016b; Keller et al., 2020; Li & Wang, 2021; Slavec & Drnovsek, 2012; Wang
et al., 2016) made no mention of which regulations were followed, even when only
a sentence or two stated which expert controls had been made. The changes and
arrangements to the items as a result of the expert controls in this study are given
in Table 2. Expert controls are important in terms of the scale being suitable for
the research and its language being understandable (Muijs, 2004), and Table 2 is
thought to be able to set an example for future researchers who will conduct scale
development studies in terms of content validity.

To ensure the construct validity of the draft scale, the study first performed EFA
and then CFA. The authors determined the KMO value of the draft scale to be
0.95, the scale to have four factors and 43 items, and the items to explain 49.2%
of the total variance. When examining the literature on this subject, although dif-
ferent acceptable ranges have been adopted, multi-factorial studies should have an
explained variance of at least 40% or higher (Kline, 2011; Scherer et al., 1988). The
determined factor structure was then confirmed using CFA. The factors were called
flexible environment, learning culture, intentional content, and professional educa-
tor and are compatible with the dimensions of FLIP, being the basic concept studied
here. For example, students create flexible spaces in a flexible environment where
they choose when and where they learn. The developed scale includes items such
as “FLIP allows the creation of flexible spaces for students to learn” and “FLIP pro-
vides the teacher with the opportunity to be flexible in evaluating students’ learning”
in the factor of a flexible environment. The items on the scale and the definitions of
the FLIP dimensions are compatible with each other, and the theoretical foundations
of the scale we have developed here are solid. We also based the scale on the con-
structivist approach concerning all the dimensions of FLIP.

EFA and CFA were carried out with the data obtained from the same sample to
ensure construct validity. The EFA results revealed a structure consisting of 43 items
and four factors explaining 49.29% of the variance, and the CFA confirmed this. The
total explained variance corresponding to a value between 40 and 60% indicates a
scale to have a strong factor structure (Scherer et al., 1988), and the 49.2% value
obtained here indicates the scale to be sufficient. In many of the studies, explora-
tory factor analysis had been performed while confirmatory factor analysis had not
(Ghazali et al., 2021; Hao, 2016b; Seema et al., 2022), even though the distribution
of the EFA-determined items to the factors should be verified using CFA in scale
development studies (Schumacker & Lomax, 2004). This study did use CFA to con-
firm the factor structure revealed by EFA, thus the study is important in terms of
helping researchers who want to develop a scale realize the necessity of CFA.

For checking the criterion validity, the draft and criterion scales were applied
to the same sample simultaneously, after which the correlation coefficients were
examined. The related literature shows few scale development studies to have
occurred that used criterion validity (Chang et al., 2021; Erol & Karakaya, 2020;
Snell & Lau, 2020; Tun¢ & Senel, 2021). When examining the literature, only
Gough et al.’s (2017) scale was available to be chosen as the criterion scale;
Gough et al.’s scale has 17 items, but they did not clearly explain the number
of dimensions in the scale. The scale developed in this study has a 4-factor
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structure consisting of 43 items. As a result of the correlation analysis, a high-
level positive relationship was shown to exist between the two scales, thus
ensuring criterion validity.

This study performed reliability analyses before and after the validity checks.
To determine the reliability of the scores obtained from the draft scale, Cron-
bach’s alpha of reliability for the first version of the overall draft scale was cal-
culated as 0.89. In addition, the reliability coefficients were checked for each of
the 49 items in the draft scale. The literature has a few good examples in which
the reliability coefficient for each item were checked before the validity studies
(Celik & Bindak, 2005; Karaca & Bektag, 2022). This analysis is important for
scale development studies in terms of showing the consistency the developed
scale and the items on the scale have with each other as well as the consistency
with which the people answered the items on the two versions of the scale (Frae-
nkel & Wallen, 2006).

After performing the validity analysis, we calculated Cronbach’s alpha of
reliability and composite reliability for the final version of the scale and each
factor. Cronbach’s alpha of reliability for the overall scale is 0.92, while the reli-
ability coefficients for the factors have been calculated as 0.91 for the flexible
environment, 0.82 for intentional content, 0.90 for learning culture, and 0.82
for the professional educator. The composite reliability for the overall scale is
0.96, with the reliability coefficients for the factors having been calculated as
0.88 for the flexible environment, 0.88 for intentional content, 0.89 for learning
culture, and 0.82 for the professional educator. Although the reliability coeffi-
cient is generally reported for the overall scale in the literature, some studies
performed no reliability analyses for the sub-factors (Pedaste et al., 2021; Seema
et al., 2022; Tzafilkou et al., 2022). Calculating the reliability coefficients of the
sub-factors in the scale is important for being able to see whether the items in a
factor are consistent with one another (Pallant, 2017). The reliability coefficient
for the final version of the overall draft scale was higher than for the first ver-
sion. This shows the decision to discard the overlapping items from the scale to
have been the right one. This value also shows that the items on the draft scale
are perfectly reliable (Pallant, 2017). Our study calculated the composite reli-
ability coefficients in addition to Cronbach’s alpha of reliability; however, few
scale development studies are found to do this, especially in the field of educa-
tion. Calculation and comparison of the reliability values of a measurement tool
using two different analyses provide stronger evidence for the reliability of a
scale. However, the AVE values of the scale we developed did not fully meet the
required value. Therefore, we can say that the convergent validity of the scale
should be strengthened (Hair et al., 2014). In addition, the fact that the compos-
ite reliability coefficients are greater than the AVE values in our scale is strong
evidence for construct validity (Byrne, 2016).

As a result, this study has developed a measurement tool using validity and
reliability checks that is useful for determining individuals’ perceptions toward
flipped learning. In particular, this measurement tool can be used by research-
ers and lecturers to determine preservice teachers’ perceptions toward flipped
learning.
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4.1 Limitations and recommendations

This study has been limited to teacher candidates. Comparative research can be
done by applying the developed scale to different samples such as teachers and
graduate students. Teacher-student perspectives can be compared by adding ques-
tions for the student population.

The scale developed in this study has a Likert-type structure. By adding open-
ended questions to the scale, a more comprehensive measurement tool suitable
for mixed-methods research can be developed.

This study has also been limited to four provinces in Central Anatolia. The
same scale can be applied to different geographical regions of Tiirkiye, and thus
more comprehensive results can be obtained regarding perceptions toward flipped
learning, seeing as it is affected by sociocultural factors

Data Availability The datasets generated during and/or analysed during the current study are available
from the corresponding author on reasonable request.
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