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a b s t r a c t

To effectively promote the student-centered movement, it is important to understand pre-service
teacher concerns about teaching in technology-integrated flipped classrooms. This study surveyed
more than 470 pre-service teachers' concerns on teaching with flipped learning instruction. To under-
stand the role of individual differences, personal characteristics such as self-efficacy for teaching, teacher
knowledge, and other demographics were investigated. The results indicated the pre-service teachers
had mostly self-concerns. Self-efficacy and non-technological teacher knowledge were associated with
most stages of concern. Females had more awareness and management concerns; non-science pre-
service teachers had more information, personal, and collaboration concerns; seniors had the highest
awareness for flipped classrooms, and the effects of other personal characteristics on stages of concern
were identified. The significant findings draw implications for teacher educators and teacher education
programs in updating curriculum and instruction so as to equip pre-service teachers with the essential
knowledge and skills for teaching effectively in 21st century classrooms.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Even though student-centered instruction has long been advo-
cated, teacher preparation programs continue to promote ineffec-
tive instructional strategies that do not address the needs of our
changing world (Sykes, Bird, & Kennedy, 2010). One type of
instructional approach, flipped learning instruction (FLI), is an
effective approach to promote student-centered instruction
(Hamdon et al., 2013). The idea of FLI is not new. Decades ago, it was
advocated as a way to engage students with different learning
styles and motivation levels (Lage, Platt, & Treglia, 2000). Due to a
renewed emphasis on student-centered instruction alongside the
emergence of user-friendly and cost-efficient instructional tech-
nologies, FLI has returned as a viable pedagogical approach and one
that addresses the needs of today's generation of learners
(Vaughan, 2014).

Facilitating FLI requires considerable skills to select appropriate
instructional strategies and integrate digital tools for learning. To
equip pre-service teachers (PST) with essential knowledge and
skills to effectively teach with FLI, it is necessary for teacher
educators and teacher preparation programs to understand PST
concerns. Understanding the concerns can inform the design of
teacher education programs in developing appropriate curriculum
and encouraging teacher educators to model contemporary
instructional approaches themselves. This will promote the likeli-
hood of teacher candidates adopting FLI so as to facilitate mean-
ingful hands-on learning with their students. To further these goals,
this study investigated the patterns of PST concerns and explored
their individual differences' on the concerns.
2. Theoretical framework

2.1. Flipped learning instruction

FLI has gained attention in recent years due to the emergence of
the Khan Academy, which collaborated with Microsoft to create a
digital video learning library for K-12 students. Digital video li-
braries provide accessible content resource for student learning,
allowing classroom time to be devoted to active learning. FLI is
characterized by the use of technology-enhanced learning in and
out of the classroom (Hamdan, McKnight, McKnight, & Arfstrom,
2013). FLI is also referred to as the inverted classroom, reversed
instruction, and blended learning (Bergmann & Sams, 2012). In FLI,
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students access and view lectures on the content before coming to
class, and then teachers maximize the face-to-face classroom time
to guide students in actively solving problems, lead discussions,
and enrich students' learning experiences.

FLI has re-emerged for good reason. In traditional classrooms,
teachers tend to lecturewith little interactionwith students. In fact,
some university-level students can earn acceptable grades without
attending classes (Forsey, Low,&Glance, 2013). Teachers often have
difficulty maintaining students' attention in classrooms under
lecture conditions (Pinto et al., 2012). Having students learn the
content outside of class and then engage in active learning, problem
solving, and critical thinking will likely may address their disen-
gagement with lectures and promote their learning and academic
achievement (Finn & Zimmer, 2012).

Although models for FLI are diverse, they share common fea-
tures. In FLI, teachers provide electronic resources and information
for students to preview subject matter content before they come to
class. Online video or audio recordings of lectures, Internet re-
sources, and/or slide presentations with audio narratives are often
used to provide the content (Hamdan et al., 2013). A few studies
have found that FLI is more effective than lecture due to increased
student engagement through hands-on activities. For example,
Strayer (2012) found that FLI students were “more open to coop-
eration when compared with traditional classroom students for
both their preferred learning environment and their actual class-
room experience” (Strayer, 2012, p. 190). On the other hand, critics
of FLI (Bergmann & Sams, 2012; Hamdon et al., 2013) fear that
digitized lectures may replace the need for teachers. Critics also
worry that the required digital access may widen the digital divide
among students (Forsey et al., 2013). In summary, the re-emergence
of FLI as an alternative to transmissive modes of teaching (Johnson,
Adams Becker, Estrada, & Freeman, 2014) warrants the following
research questions: What levels of concerns do PSTs have about
teaching in flipped classrooms? And what are the individual dif-
ferences related to the concerns?

2.2. Teacher concern

This study adopted Hall and Hord's (1987) Concern-Based
Adoption Model (CBAM) as a theoretical framework to investigate
PSTs' concerns about FLI. CBAM is widely adopted in research
studies and provides a useful framework for analyzing concern
about innovative practices (Al-Rawajfih, Fong, & Idros, 2010).

According to CBAM framework, concerns are related to the de-
mands required of change or innovation (Hall & Hord, 2011), even
though change can create opportunity to improve student learning.
Adopting an innovative practice may also be considered risky
because of its unfamiliarity and unpredictable consequences.
Teachers' concerns can either facilitate or impede the imple-
mentation of the innovation (Hall& Hord, 1987). Teacher concern is
defined as teachers' beliefs and feelings towards an innovation
(Fuller, 1969). Furthermore, stages of concern often change over
time and do not necessarily progress sequentially (Hall & Hord,
2011). Levels of concern occur in stages and are considered hier-
archical and developmental. The categories of concern are self, task,
and impact on students. Internal concerns are those related to self,
and external concerns are related to task implementation and
impact on student learning (Fuller, 1969). Unless internal concern is
addressed, teachers usually will not proceed from internal to
external concerns. On the other hand, external concerns are
important in classrooms and can help teachers improve their pro-
fessional practices (Fuller, 1969; Hall & Hord, 2011). To ensure that
teachers successfully improve their practice through adopting
innovative teaching and learning strategies, their concern about
innovation (FLI) need to be addressed.
Based on Fuller's (1969) categories of concern, Hall, George, and
Rutherford (1977) created the Stages of Concern (SoC) Question-
naire to assess concern about innovation. The SoC defines concern
as consisting of seven stages, which are further categorized into
unrelated, self, task, and impact concerns (Hall& Hord, 1987). With
Fuller's model as the framework, Hall and Hord (1987) suggested
the CBAM Model present seven stages of concern with four cate-
gories. In Stage0 (awareness), teachers have little involvement in
the innovation and are concerned about other things. In Stage1
(informational), teachers have no or limited information about the
requirements of the innovation, including implementation re-
quirements. In Stage1, they are more interested in learning about
the general characteristics and usage requirements of the tech-
nology and are less concerned in how the innovation may influence
them personally. On the contrary, in Stage2 (personal), teachers'
concern focuses on how they will be personally impacted by the
requirements of the innovation and their ability to implement it. In
Stage3 (management), teachers' concern focuses on the operation
and the process of implementing the innovation. The concern is
pragmatic and involves how to effectively implement the innova-
tion and manage information and resources. In Stage4 (conse-
quence), concern centers on the impact of the innovation on
student learning. In this stage, teachers often seek ways to improve
the effectiveness of the innovation, including appropriate evalua-
tion of student performance. In Stage5 (collaboration), teachers'
concern converges on coordination and collaboration with stake-
holders, regarding how to work with others in implementing the
innovation. In Stage6 (refocusing), teachers consider how tomodify
the innovative practice to suit instructional and learning needs.
Stage6 concentrates on the exploration of alternatives to the
existing innovation. The intensity of stages ranges from lower in-
ternal, which includes Stage0, Stage1, and Stage2, to higher
external, which includes Stage3, Stage4, Stage5, and Stage6. The
nature of the stages may overlap and are not exclusive of each
other.

Boz's (2008) study investigating PST concern on the general
practice of teaching, found that PSTs tended to have higher levels of
concern in self- or task-related concerns. Calmak (2008) also
studied teachers' concerns about the teaching process and found
highest concern to be classroom management. Females had higher
levels of concern on classroom management than males, although
the gender effect was low. The PSTs whowere further along in their
training program had lower levels of concern. Chen and Jang (2014)
surveyed secondary teachers' concern onWeb 2.0 integration. Their
teachers had the lowest concern levels within the stages of
awareness, management, and collaboration respectively. The
highest levels were in the stages of refocusing, informational, and
personal respectively. Their findings implied that the teachers were
most interested in learning how to modify the innovative practices
to suit their teaching style and how the change would impact them
individually. Furthermore, the researchers explored the relation-
ship of teachers' concern with teacher knowledge. They found that
the informational, personal, collaboration, and refocusing stages of
concern were positively related to teachers' knowledge, and the
awareness stage was negatively related to all of the knowledge
types. The management stage was negatively related to techno-
logical knowledge (TK) and did not indicate any significant corre-
lation with other types of knowledge.

2.3. Teacher characteristics

2.3.1. Teacher self-efficacy
Self-efficacy is defined as a person's attitude or feelings about

his or her own ability to undertake some task (Bandura, 1994).
Teacher self-efficacy pertains to a teacher's perception about his or
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her teaching ability. High teacher self-efficacy increases PST will-
ingness to invest effort to support student learning and promotes
their persistence and confidence in future practice. Persistence and
confidence lead to better teaching performance and increases self-
efficacy again (Tschannen-Moran & Hoy, 2001). Therefore,
enhancing PST self-efficacy has been an important issue in teacher
education (Sadaf, Newby, & Ertmer, 2012). Studies have shown that
teachers with greater self-efficacy for teaching are more open to
educational reform and more willing to adopt innovative practices
(Charalambous & Philippou, 2010; Smith, Corkery, Buckley, &
Calvert, 2012; Tschannen-Moran & Hoy, 2001). Teachers with
higher self-efficacy have more intense concern on impact
(McKinney, Sexton, & Meyerson, 1999), and teachers with lower
self-efficacy have more intense concern on tasks (Ghaith &
Shaaban, 1999). Low self-efficacy may inadvertently support inno-
vative practices by prompting teachers to reflect upon and learn
from their practices (Wheatley, 2002). When investigating the
relationship between teacher concern and personal characteristics,
researchers have identified self-efficacy as one of the factors
affecting levels of concerns (Charalambous & Philippou, 2010).

2.3.2. Teacher knowledge
Shulman (1987) purported that teachers require pedagogical

knowledge (PK), content knowledge (CK), and pedagogical content
knowledge (PCK) to teach well. Elaborating on Shulman's defini-
tion, Mishra and Koehler (2006) added technology knowledge (TK)
into the teacher knowledge domain resulting in more types of
knowledge. In addition to the main teaching knowledge domains
(pedagogy, content, technology), other teacher knowledge includes
the various intersections of the three main domains: pedagogical
content knowledge (PCK), technological content knowledge (TCK),
technological pedagogical knowledge (TPK), and technological
pedagogical content knowledge (TPACK).

Chen and Jang (2014) investigated the relationship of high
school teachers' concern and teacher knowledge, an influential
factor for effective technology integration. Their study revealed that
the informational, personal, collaboration, and refocusing stages of
concern were positively related to teacher knowledge, and the
awareness stage was negatively related to all of the knowledge
types. The management stage was negatively related to TK and did
not indicate any significant correlation with other types of knowl-
edge. Based on their findings, this study investigated the individual
differences of PST concern about adopting FLI that includes TPACK
categories and their relationship with stages of concern.

2.3.3. Demographic features
This study investigated the effects of PST demographic features

on concern. Studies have indicated that in-service teachers with
fewer years of teaching or with more advanced experiences usually
have more intense concern in higher-level stages of concern,
regarding innovational practice with which they are more familiar
(Bellah& Dyer, 2007). It is unknown if this finding can be applied to
PSTs. Lage et al.’s (2000) found that female students' learning
within FLI weremore active than in traditional classrooms. Females
reported greater satisfaction in the collaborative learning envi-
ronment and placed more value on class activities than did their
male counterparts. It was unknown whether their finding can
imply that the female PSTs in our study were more willing to
collaborate with others. In addition to gender, the effects of other
features, such as academic status, discipline areas of certification,
completion of the Instructional Media course, number of teacher
education courses taken, and personal experience with FLI were
unknown. (In the research context, only the Instructional Media
course was related to hands-on technology production.) Liu and
Huang (2005) found that teacher concern about technology
integration was associated with the technology usage level.
Teachers with beginning levels of usage had the highest intensity of
concern; teachers in the intermediate level had moderate intensity,
and teachers in the advanced level had the lowest. It has been
recognized that teachers with more advanced technology skills
require less technical training than their colleagues with fewer
technology skills (Hall et al., 1977). To explore whether the results
can be applied in pre-service teachers and in flipped classrooms,
this study explored the effects of demographics as well. The
research questions were as follows:

Research Question One: What are the patterns of the PST con-
cerns regarding adopting FLI?

Research Question Two: What are the relationships of the PST
concerns and their professional knowledge and self-efficacy?

Research Question Three: What are the effects of PST de-
mographic features on their concerns?

3. Method

3.1. Participants

502 PSTs voluntarily participated in the study during class
meetings in a teacher education university in Taiwan during Spring
2014 semester. They signed a consent form, anonymously
completed the survey, and were provided a definition of flipped
learning. Participants were informed that they could withdraw
from the study at any time. Over 90% completed the surveys. 33%
were male and 67% female, which is fairly representative of the PST
population. Some surveys were invalidated due to incomplete re-
sponses or errors and removed from the analysis (6%). Other de-
mographic features are in Table 1.

On average, the PSTs had participated in less than one FLI course.
The teacher education program courses are categorized into four
types: educational philosophy, curriculum and instruction (C&I),
teaching practices and practicum, and student counseling. The
participants had completed more C&I and educational philosophy
courses compared with courses in teaching practicum and student
counseling. Table 2 shows the details of the courses taken.

3.2. Data collection

To measure teachers' concern, teacher knowledge, and self-
efficacy, the research team modified the SoC Questionnaire (Hall
et al., 1977), Teachers' Sense of Efficacy Scale (Tschannen-Moran
& Hoy, 2001), and the TPACK instrument (Archambault &
Crippen, 2009).

The term “innovative practice” was replaced with “teaching in
flipped classrooms” in the SoC Questionnaire which identifies in-
tensity of seven stages of concern related to implementation of
innovation (Hall et al., 1977). SoC has been used in studies of
teacher education over the past two decades (Liu & Huang, 2005).
Each stage contains five survey items, with a total of 35 items listed
in a mixed order, using an 8-point Likert scale from “not true of me
now” (0) to “very true of me” (7). Validity and reliability of the
instrument have been confirmed in studies, and the validity has
been examined within the context of different strategies, such as
with focus-group interviews (Liu & Huang, 2005). One open-ended
questionwas added to the end of the survey asking the respondents
to explain any other concern they had that was not addressed in the
survey.

Teachers' Sense of Efficacy Scale with 24 items on a nine-point
Likert scale was adopted to measure PST self-efficacy for teaching.
The scale varies from “none” (1) to “very much” (9). The scale in-
cludes three dimensions: self-efficacy for instructional strategies
(IS), classroom management (CM), and student engagement (SE).



Table 1
Participant demographic profile.

Profile Category Frequency Valid percentage

Gender Male 164 33.0
Female 333 67.0
Unanswered 5

Status Sophomore 240 47.9
Junior 154 30.7
Senior (including graduates) 107 21.4
Unanswered 1

Discipline Science 206 41.4
Non-science 291 58.6
Unanswered 5

Taken the Instructional Media course Yes 144 29.0
No 353 71.0
Unanswered 5

Table 2
Descriptive statistics for number of courses taken by the participants.

Course Mean SD Minimum Maximum

Flipped courses 0.56 1.01 0 8
Courses related to different areas:
On philosophy 1.87 1.26 0 6
On C&I 1.91 1.69 0 9
On practicum 0.20 0.54 0 2
On counseling 0.32 0.52 0 3
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Teachers' Sense of Efficacy Scale has satisfactory validity and reli-
ability (Stewart, Allen, & Bai, 2011). Teacher knowledge was eval-
uated with Archambault and Crippen's (2009) TPACK instrument.
The instrument was designed to measure teacher knowledge
related to integrating web-based technology into teaching], and the
number of survey items is fewer than other similar surveys. Peda-
gogical knowledge (PK), content knowledge (CK), technological
knowledge (TK), pedagogical content knowledge (PCK), techno-
logical content knowledge (TCK), technological pedagogical
knowledge (TPK), and technological pedagogical content knowl-
edge (TPACK) were measured. The instrument has 24 items with
responses in the form of a five-point Likert scale from “disagree
very much” (1) to “agree very much” (5). Studies have confirmed
that it has satisfactory validity and reliability (Archambault &
Crippen, 2009).
Table 3
The percentiles for each stage of concern.

Stage Mean (%) SD (%)

Stage0 38.00 14.58
Stage1 69.11 16.04
Stage2 64.60 15.91
Stage3 60.39 16.57
Stage4 62.99 13.97
Stage5 60.39 17.56
Stage6 57.97 14.44
3.3. Data analyses

SPSS 21 software was utilized to analyze the survey data.
Descriptive statistics were used to present the data gathered from
the SoCQ. Raw scores for each sub-scale in the SoCQ were tallied
and converted to normed percentiles as other studies (i.e., Al-
Rawajfih et al., 2010; Dunn & Rakes, 2010; Liu & Huang, 2005)
did. The concern studies adopted Hall and Hord's SoC Question-
naire (1987). Therefore, this study followed and didn't perform a
CFA in the assessment of stages of concern. This study presents a
graphic representation of the SOC percentile scores for the total
group. The information addressed the research question: What are
PST concerns on FLI? The values for the three self-efficacy con-
structs and for the teacher knowledge were computed with the
averaged answers of 0e9 (for the self-efficacy survey items) and
1e5 (for the teacher knowledge survey items). The Pearson Pro-
ducteMoment Correlation was calculated to evaluate whether
there was a relationship between teacher concern and teacher
knowledge and self-efficacy. T-tests, one-way analyses of variance
and multiple regression analyses were conducted to address the
research question: What are the effects of teachers' demographic
features on their concern?
The qualitative data derived from the open-ended question as a

complement to the survey data were analyzed to gain a more
comprehensive picture of the PSTconcerns on FLI. The data analysis
through Grounded Theory began with open coding by examining
data through codes to specify concepts. Axial coding followed to
conceptually connect the categories and the subcategories. Finally,
the analyses concluded with selective coding to further define
concepts, select categories, relate concepts to other categories, and
validate their relationships (Strauss and Corbin, 1998).
4. Results

The results are organized according to their relationship with
the research questions.
4.1. What are the patterns of the PSTs' concerns?

Table 3 shows the percentiles for each stage of concern. Fig. 1
represents the average percentiles for the PSTs and the concern
stages. The mean percentiles for the stages were between 38 and
69. In general, the PSTs focused concerns on Stage1 (information),
next Stage2 (personal) and then Stage4 (consequence). Concern
levels in the stages were similar to a plateau as illustrated in Fig. 1,
beginning with the lowest level in Stage0 (awareness) and
ascending to the highest point in Stage1 (information). Then the
concern levels descended slowly to the second intense concern
Stage2 (personal), then to Stage3 (management), and ascended in
Stage4 (consequence), and descended to Stage5 (collaboration) and
to Stage6 (refocusing). All concern levels were significantly
different except for Stage3 (M ¼ 60.39, SD ¼ 16.57) and Stage5
(M ¼ 60.39, SD ¼ 17.56). The concern levels, corresponding re-
liabilities, and sample items for each stage are presented in Table 4.

Comments in response to the open-ended question suggested
that the PST concern mostly centered on the effects of the inno-
vation on various stakeholders, including the PST themselves, their
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Fig. 1. SoC for total participants (n ¼ 479).

Table 4
Sample items from the Chinese version of SoC and reliability estimates of each stage.

Stage Cronbach's alpha Sample items

0 (awareness) .65 I don't even know what FC is.
1 (informational) .78 I have a very limited knowledge about FC.
2 (personal) .75 I would like to know who will decide in the new practice.
3 (management) .76 Coordination of tasks and people is taking too much time.
4 (consequence) .64 I am concerned about students' attitude about FC.
5 (collaboration) .82 I would like to help my colleagues in use of FC.
6 (refocusing) .66 I am concerned about revising my use of FC.
SoC total items .92

FC: an abbreviation of the Flipped Classrooms.
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students, and their students' parents. Other issues related to tech-
nology availability, institutional support, and general unfamiliarity
with FLI were expressed. They reported a lack of confidence in their
ability to prepare course content and teach in such a student-
centered classroom. A few admitted, “I know teaching methods,
but I'm poor in judging when to transit different instructional ap-
proaches.” Furthermore, they were doubtful that their students
would have the digital skills to manage a technology-integrated
environment. “What can I do if my students come from poor
family support, and it's out of the question to ask the students to do
reviews before coming to class?” Some expressed worry that their
students may not have access to the required technology tools.
Some worried that their students may have difficulty transitioning
into a student-centered learning environment in such a short time,
since they have been used to learning in teacher-centered, trans-
missive learning environments. Some reported that they would not
expect all of their students to be able to preview the content at
home. A few expressed concern about how the parents of their
students might judge them negatively by requiring their children to
preview the content at home. “The parents may think I am a lazy
teacher, not teaching in class but asking students to do previews
themselves.” Several said they were doubtful that FLI was suitable
for all students. Finally, a few emphasized that if their schools did
not support the approach, it would be very difficult to make the
pedagogical shift.
4.2. What is the relationship of PST concerns and self-efficacy?

Through confirmatory factor analysis (Table 5), seven items from
the original 24 items were removed because of low factor loadings.
The three factors were verified: efficacy for instructional strategies
(IS), for classroom management (CM), and for student engagement
(SE). In general, PSTs held an “above average” level of self-efficacy
for teaching (M ¼ 6.41, SD ¼ 0.91). Comparatively speaking, they
had the highest level of self-efficacy for IS (M ¼ 6.62, SD ¼ 0.97),
next highest for CM (M ¼ 6.34, SD ¼ 0.99), and lowest for SE
(M¼ 6.27, SD¼ 0.95). Paired sample t-tests indicated that the levels
of the three factors differed significantly (p < 0.01). The subscales of
the instrument were examined for reliability with sufficient alpha
levels ranging from .81 to .94.

Table 6 indicates bivariate correlations among stages of the
concern and teacher self-efficacy. Concern on Stage0 (awareness)
was not correlated with any teacher belief. Furthermore, teacher
self-efficacy for IS and for SE was not associated with the concern
level in Stage3 (management). Other than that, the PST self-efficacy
beliefs were positively correlated with the concern levels in all
other stages.
4.3. What is the relationship of PST concerns and teacher
knowledge?

Through confirmatory factor analysis (Table 7), seven types of
teacher knowledge were combined into three. Eight items from the
original 24 items were removed because of low factor loadings. One
factor included TCK, TPK, and TPACK, representing applied tech-
nological knowledge. Another included PK, CK, and PCK, repre-
senting non-technological knowledge. The other included only
technological knowledge (TK). The subscales of the instrument



Table 5
Factor analysis for survey items of teacher self-efficacy.

Factor Eigen value Variance Factor loading

Instructional Strategy 12.24 50.99 1 2 3
11. Raise appropriate questions .78
7. Respond to students' learning difficulties .72
20. Provide alternative explanations .69
10. Assess student comprehension .67
24. Provide students with appropriate challenges .67
12. Develop students' creativity .64
23. Flexibly use instructional strategies .63
18. Use varieties of assessment strategies .61
17. Adjust the difficulty of learning materials .60
5. Express your expectation for student performance .58
9. Help student value learning .57
6. Make students believe in their own abilities .56
2. Help student think critically .51
4. Encourage students who are not interested in

studies
.45

Classroom Management 1.52 6.33
13. Have students follow rules .77
15. Make loud students quiet .76
16. Control students' misbehavior .75
3. Control students' disruptive behavior .64
8. Establish classroom rules .63
19. Avoid students disrupting instruction .58
14. Improve students' comprehension .50

Student Engagement 1.02 4.24
1. Assist families in helping children dowell in school .76
21. Get through to the most difficult students .74
22. Help students engaged in classrooms .60

Note. Loadings < .40 are omitted.

Table 7
Factor analysis for survey items of teacher knowledge.

Factor Eigen value Variance Factor loading

Applied technological knowledge 9.39 39.11 1 2 3
24. Meet requirements of online teaching .78
23. Present teaching materials effectively .72
22. Use technologies to predict students' comprehension .69
20. Can encourage students to interact online .67
19. Adjust the interaction level among students .67
10. Use technologies to present content .64
18. Use different approaches to teach online .63
11. Can teach online .58
21. To assess students online .52

Non-technological knowledge 2.26 9.40
1. Select appropriate instructional strategies .77
13. Discern accuracy of student problem solving .67
3. Adjust instruction based on students' response .65
2. Use strategies to have students experience relations .62
16. Help student see the relations of concepts .60
8. Decide range of instruction .56
9. Decide sequence of instruction .47
15. Produce teaching plans with quality .43

Technological knowledge: 1.30 5.41
5. Solve technical problems related to software .77
12. Use different online technologies .65
6. Assist students solving technical problems .62
4. Solve technical problems related to hardware .60
14. Predict students' misconception .55
7 Can create learning materials meeting standards .53
17. To create an online learning environment .47

Note. Loadings < .40 are omitted.
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were examined for reliability with sufficient alpha levels ranging
from .84 to .91.

In general, the PSTs had an “above average” level of teacher
knowledge (M ¼ 3.34, SD ¼ 0.54). They had the highest level for
non-technological knowledge (M ¼ 3.44, SD ¼ 0.49); next for
applied technological knowledge (M ¼ 3.33, SD ¼ 0.61); and the
lowest level for technological knowledge (M ¼ 3.24, SD ¼ 0.81).
Paired sample t-tests indicated that all knowledge types were
significantly different with each other at p < 0.01.

Technological knowledge was not correlated with any concern
level at any stage. The non-technological knowledge was correlated
with all types of the concerns, except Stage3 (management). Stage0
was negatively correlated with the non-technological knowledge.
The applied technological knowledge was correlated with concern
levels in Stage2 (personal), Stage4 (consequence), Stage5 (collab-
Table 6
Bivariate correlations among SoC and self-efficacy.

Stage0 Stage1 Stage2 Stage3 Stage4 Stage5 Stage6

Instructional strategy .19** .22** .29** .24** .29**

Classroom management .13** .19** .12** .26** .19** .24**

Student engagement .19** .23** .27** .29** .31**

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
oration), and Stage6 (refocusing). Table 8 indicates the results.
4.4. What are the effects of demographic features on concerns?

Analyses indicated that gender, discipline areas, academic sta-
tus, and technology training (completion of the Instructional Media
course), can predict concern in different stages to different extents.
Gender showed significant differences on concern in Stage0
(awareness) and Stage5 (collaboration), respectively t(472) ¼ 4.03,
p < 0.01, t(472)¼�1.84, p < 0.05. Male PSTs had significantly higher
intensity of concern in Stage0 than females, and female PSTs had
higher levels of concern in Stage5 than males. Fig. 2 and Table 9
present the details.

Because of the unequal participation among colleges, our study
divided discipline areas into science (including natural sciences,
applied sciences, physical education, and computer technology)
and non-science (including social studies, education, liberal arts,
music and arts). (In the research context, Physical Education Pro-
grams are categorized in the applied science discipline.) In Stage1
(informational), Stage2 (personal), and Stage5 (collaboration), sci-
ence and non-science PSTs had significant differences. Non-science
teachers significantly had higher intensity of concern in Stage1,
Stage2 and Stage5 than science-related teachers, respectively
t(472) ¼ 3.35, p < 0.01, t(472) ¼ 1.96, p < 0.05, and t(472) ¼ 2.76,
p < 0.05. In other stages, no significant differences existed. Results
are shown in Fig. 3 and Table 10.

PST academic status (sophomores, juniors, seniors including
graduate students) showed significant differences in Stage0
(awareness, F(2, 475) ¼ 5.85, p < 0.01). Pair-wise comparisons
indicated that sophomores and juniors held similar levels of
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unrelated concern, and their concerns were significantly higher
than seniors' concerns in Stage0. Results are shown in Fig. 4 and
Table 11.

Regarding whether completion of the Instructional Media course
influenced the concern levels, the results indicated significant dif-
ferences on concern levels in Stage0 (awareness) and Stage3
(management), respectively t(473) ¼ �2.49, p < 0.05, and
t(474) ¼ �2.43, p < 0.05. PSTs who had not taken the course held
higher levels of concern in Stage0 and Stage3. Fig. 5 and Table 12
present the details.

Table 13 displays the results of the relationship of concern levels
with the number of education courses taken. The number of FLI and
C&I courses taken was negatively correlated with the concern
levels in Stage0 (awareness). Furthermore, the number of FLI ex-
periences was positively correlated with concern levels in Stage4
(consequence) and Stage6 (refocusing). The concern level in Stage5
(collaboration) was associated with the number of courses taken,
related to educational philosophy and C&I.

5. Discussion

5.1. The concern trend

The qualitative results (analyzed from the open-ended question)
and the quantitative findings (analyzed from surveys) for concerns
complemented each other. PSTs had the lowest concern in Stage0
(awareness) which is likely due to their awareness and the popu-
larity of FLI in recent years (Johnson et al., 2014). The PSTs were
significantly concerned with informational aspects related to the
innovation and were worried about their personal ability in
implementing the innovation, as reflected in the open-ended
response. This finding is consistent with the literature indicating
that PSTs often have the highest concern in “self-concern” stages
near the beginning of their careers (Hall&Hord, 2011). The PST lack
of experience with FLI may explain the high levels of self-concern.
The PSTs had the second lowest concern in Stage6 (refocusing),
which may be due to insufficient knowledge on FLI and ways to
modify instruction. Their concern focused mostly on self- and task-
concerns; impact-concern levels were low.

PST's high internal concerns may be addressed through teacher
educators modeling FLI in their own courses (Sadaf et al., 2012).
Allowing PSTs to experience student-centered learning in FLI would
support the creation of a mental model upon which to build their
pedagogical knowledge. Experiencing FLI would likely help PSTs in
addressing their internal concerns so that they may proceed to
higher level external concern. Moreover, immersing PSTs in FLI
within their content area and emphasizing the pedagogical
reasoning and theory behind the practice would enhance the
development of TPACK required for FLI and other instructional
strategies. This movement would indicate growth along the
concern continuum and provide the PSTs scaffolding so as to focus
attention to the impact of FLI on student learning. After all, con-
structing a successful student-centered classroom requires
consideration of several important variables, such as instructional
objectives, ability, personality, and time constraints (Hannafin &
Table 8
Bivariate correlations among SoC and teacher knowledge.

Stage0 Stage1

TCK þ TPK þ TPCK (applied technological)
PK þ CK þ PCK (non- technological) -.11a .11a

TK (technological)

a Correlation is significant at the 0.05 level (2-tailed).
b Correlation is significant at the 0.01 level (2-tailed).
Land, 1997). The merits of FLI may not be realized until the PSTs
proceed to the refocusing stage of concern.

5.2. The relationship of concern levels and teacher characteristics

Significant associations among the stages of concern and
teacher characteristics were indicated. Regarding concern and self-
efficacy, the concern level in Stage0 (awareness) was not related
with any type of self-efficacy. That may result from the PST high
awareness of FLI (lowest concern in Stage0), and therefore the
concern level in Stage0 had no association with any self-efficacy.

Stage3 (management) concern was related to the level of self-
efficacy for CM. For the self- (Stage1 and Stage2) and impact-
concern stages (Stage4, Stage5, and Stage6) the concern levels
were all associated with all self-efficacy: instructional strategies
(IS), classroommanagement (CM), and student engagement (SE). In
sum, the higher the self-efficacy, the higher the concern levels in
self and impact stages. Part of the findings is consistent with
McKinney et al.'s (1999) study that also found that higher efficacy
beliefs have higher concern levels in the impact-concern stages.
Regarding the associated relationship of self-stage concerns and
self-efficacy, the high concern levels in self-stages may contribute
to the association. Future study is needed to verify.

Regarding teacher knowledge, the higher the non-technological
knowledge, the higher concern in self- and impact-concern stages,
except in Stage3 (management). The negative correlation means
that the higher the non-technological knowledge, the lower the
“unrelated” concern. That may imply when PSTs have more non-
technological knowledge, the knowledge about how to make a
subject understandable to learners (Shulman, 1986), and their un-
related concerns would be less. High scores in non-technological
knowledge can promote PST knowledge required for aligning
content with appropriate instructional strategies and learning tar-
gets (Mishra & Koehler, 2006). This may imply that regardless of
the advancement of instructional technologies, the non-
technological knowledge is the core of teacher knowledge. How-
ever, there was no association between the non-technological
knowledge and Stage3. The lack of relationship may result from
the fact that the non-technological knowledge does not specifically
include the elements of Stage3 concern that focuses on how to
effectively implement the innovation through the management of
information and resources.

In terms of other relationships, the higher scores in applied
technological knowledge, the more concern in Stage2 (personal),
Stage4 (consequence), Stage5 (collaboration), and Stage6 (refo-
cusing). Teachers with more applied technological knowledge are
expected to have a better understanding of how to enhance student
learning with appropriate technologies (Mishra & Koehler, 2006).
Perhaps when PSTs have more applied technological knowledge,
their concern shifts to a focus on their role in facilitating
technology-integrated FLI and on how they will effectively collab-
orate with others. These findings are consistent with Al-Rawajfih
et al.’s (2010) study that teachers who are more knowledgeable
with the innovative practice have more intense and higher-level
stages of concern.
Stage2 Stage3 Stage4 Stage5 Stage6

.14b .16b .19b .16b

.17b .23b .17b .26b
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Fig. 2. Profile of SoC for male and female pre-service teachers.

Table 9
Means and standard deviation of males and females.

Gender t p

Male Female

n ¼ 474 158 316

Mean SD Mean SD

Stage0 41.83 15.19 36.19 13.92 4.03 .00
Stage1 68.01 16.00 69.80 15.80 �1.14 .25
Stage2 65.39 16.34 64.27 15.75 .72 .47
Stage3 61.30 17.08 59.95 16.27 .84 .40
Stage4 63.42 14.02 62.87 14.01 .41 .69
Stage5 58.29 18.31 61.44 17.20 �1.84 .04
Stage6 59.20 15.16 57.40 14.08 1.29 .20
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Technological knowledgewas not related to any type of concern.
The PSTs had the lowest level for technological knowledge; it may
explain TK's unassociated phenomenon with all concerns. Perhaps
the PSTs did not perceive technological knowledge in and of itself as
a critical element for their professional development. The findings
may imply teacher education programs need have the technolog-
ical courses as required ones to enhance TK and to further improve
PSTs' TPACK to shift their lower levels of concerns to higher ones.
5.3. The effects of demographics

Regarding the effects of teacher demographics, a few findings
emerged. Male PSTs significantly held more concern on Stage0
(awareness) than females. This may imply that the male PSTs had
less awareness of FLI and were more concerned about other things.
Female PSTs had significantly more concern in the collaboration
stage (Stage5) than males. This finding resonates with Lage et al.'s
(2000) that found that female students placed more value on
collaborative activities than males. These insights may guide
teacher education programs in strengthening male PST awareness
of FLI. Furthermore, creating collaborative learning opportunities
for PSTs to actually experience FLI and become more comfortable
with the collaborative processes inherent in FLI may likely decrease
female PSTs' intensity of Stage5 concern. Providing PSTs with op-
portunities to work in teams that require appropriate “soft skills” in
working effectively with others may also likely promote their
comfort with collaborative learning and propensity to use collab-
orative learning as an instructional strategy in their own
classrooms.

The non-science PSTs focused more concern than science PSTs
on the features of FLI (Stage1), how the innovation would impact
them personally (Stage2), and the collaboration required for suc-
cessfully adopting FLI (Stage5). By experiencing FLI through
collaborative learning with discipline-oriented scaffolding in
teacher education, non-science PSTs may dissolve the concerns
spontaneously. Besides, the concern difference between the disci-
plines may be because the non-science PSTs took more courses
focusing on educational philosophy requiring extensive reflection
on educational issues, resulting in higher levels of concern related
to how FLI may influence them personally as teachers. In addition
to modelling, teacher education programs need to require or
encourage science PSTs to take more educational foundation
courses to enhance their professional awareness, and provide PSTs
with essential information about the requirement of the
innovation.

Regarding the academic status, the results indicated only one
significant difference in Stage0 (awareness). Other than that,
sophomore, junior and senior PSTs held similar concern levels. In
Stage0, sophomores and juniors held higher “unrelated” concern
than seniors. Because seniors had completedmore training and had
learned more advanced knowledge and skills in teaching, they may
hold the lowest “unrelated” concern (highest awareness) for FLI.
This lack of significant difference in the concern stages may also be
because the PSTs reported little experience in FLI resulting in
concern levels that did not differ.

Regarding the influence of the completion of Instructional Media
course, the PSTs without completion had significantly higher
concern levels in Stage0 (awareness) and Stage3 (management).
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Fig. 3. Profile of SoC for science-related and non-science-related pre-service teachers.

Table 10
Means and standard deviation of science and non-science content areas.

DEP t p

Non-Science Science

n ¼ 474 280 194

Mean SD Mean SD

Stage0 37.03 13.96 39.18 15.20 �1.59 .11
Stage1 71.08 15.58 66.12 16.28 3.35 .00
Stage2 65.80 15.99 62.89 15.73 1.96 .04
Stage3 61.35 16.51 58.89 16.53 1.60 .11
Stage4 63.99 13.58 61.74 14.32 1.73 .08
Stage5 62.31 17.24 57.82 17.71 2.76 .00
Stage6 58.13 13.56 57.82 15.75 .23 .82
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Fig. 4. Profile of SoC for sophomores, juniors, and seniors.

Table 11
Mean percentile and standard deviation for sophomores, juniors, seniors.

Sophomore Junior Senior F p

n ¼ 479 233 146 100

Mean SD Mean SD Mean SD

Stage0 39.25 14.30 39.08 15.27 33.63 13.52 5.85 0.00
Stage1 68.55 16.43 70.25 14.82 68.80 16.97 0.53 0.59
Stage2 64.43 15.84 66.05 15.35 62.97 16.87 1.14 0.32
Stage3 60.09 16.62 62.58 15.41 57.91 17.87 2.45 0.09
Stage4 62.68 13.94 65.08 14.04 60.74 13.72 3.00 0.05
Stage5 59.02 17.64 62.42 17.45 60.74 17.46 1.71 0.18
Stage6 57.71 15.01 58.98 13.69 57.17 14.29 0.55 0.58
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Fig. 5. Completion of the Instructional Media course.

Table 12
Means and standard deviation of completion of the Instructional Media course.

Took instructional media course t p

Yes No

n ¼ 475 137 338

Mean SD Mean SD

Stage0 35.45 13.75 39.12 14.83 �2.49 .01
Stage1 67.59 13.91 69.74 16.78 �1.32 .19
Stage2 63.42 15.01 65.15 16.26 �1.07 .28
Stage3 57.50 14.51 61.56 17.30 �2.43 .02
Stage4 61.37 13.74 63.63 14.08 �1.60 .11
Stage5 59.22 16.92 60.82 17.86 �0.89 .37
Stage6 56.83 14.51 58.48 14.48 �1.13 .26

Table 13
Bivariate correlations among SoC and courses taken.

n ¼ 479 Stage0 Stage1 Stage2 Stage3 Stage4 Stage5 Stage6

Flipped courses �0.14b . 10a .16b

Courses (philosophy) 0.11a

Courses (C&I) �0.09a 0.10a

Courses (practicum)
Courses (counseling)
Courses (total)

a Correlation is significant at the 0.05 level (2-tailed).
b Correlation is significant at the 0.01 level (2-tailed).
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This finding may be because those who never took the course had
limited knowledge of design and development of instructional
media, resulting in higher “unrelated” concern on FLI, and higher
levels of concern on how to implement and manage the student-
centered instruction. Since technology integration is inherent in
FLI (Hamdon et al., 2013), teacher education programs may
encourage PSTs to enroll in hands-on courses like Instructional
Media, to discern the concerns.

The more FLI courses taken, the less unrelated concern and the
higher consequence and refocusing concern. These findings are
consistent with Sadaf et al.'s (2012) study that found experience-
based learning is a highly effective training approach for teachers.
Modeling FLI within the teacher education program and providing
the PSTs with numerous student-centered learning opportunities
to process and address their concern will promote their successful
adoption. The PSTs completing more C&I courses had less “unre-
lated” concern (higher awareness) than those taking fewer C&I
courses. The PSTs with C&I courses taken may have shifted their
concern from lower internal stages to higher external stages
including concern related to collaboration with others in imple-
menting the innovation. Although no cause-effect relationship
existed among the associations, future study is suggested to repli-
cate this study in order to explore how curriculum is associated
with levels of concern and to confirm this exploratory study's
findings.

Limitations of this study include investigating a particular
sample of PSTs within a teacher education university in Taiwan. The
results are contextual and may not be generalized to other regions.
This study had several findings about the effects of individual dif-
ferences on stages of concern on FLI. Other characteristics, such as
teacher disposition may have significant influence on the concerns.
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The data is based on self-reported surveys, which are limited in
their objectivity. In-depth qualitative research methods such as
interviews are recommended to provide a more comprehensive
description of the concerns. Future study may consider the Tech-
nology Acceptance Model (TAM) as a complement or as an alter-
native to the framework considered in this study (CBAM).
Moreover, although the participants were informed of the defini-
tion of FLI, quite a few of themwere asked about concerns related to
something that was not yet experienced. Therefore, future study is
suggested to investigate the PSTs who experienced FLI. Finally,
although a few associated relationships between concerns and
teacher characteristics were found, the correlation was weak as
shown by the small values of Cronbach's alphas. Consequently, the
cause-effect relationships were not confirmed, since other variables
may confound the relationships, which future study may need to
investigate. And this study did not exclusively investigate de-
mographic features. Future research is suggested to exclusively
investigate personal characteristics, and to adopt other compre-
hensive research methods to verify the findings.

6. Conclusion

Although the context of this study is specific to investigating PST
concerns related to implementing flipped learning instruction in
their future classrooms, the insights from this study may be helpful
to designers of instruction and other stakeholders across the dis-
ciplines. Educators in psychology, medicine, psychiatry, and other
disciplines share the universal desire to maximize student learning
so as to promote the practice and development of those complex
skills and practices required of their future practitioners. Maxi-
mizing class time to practice and hone those discipline-specific
skills is worthy of attention. Understanding stages of concern
related to the implementation of innovative practices may benefit a
variety of stakeholders in a variety of disciplines.

Although concerns are changing, the findings of this study
specifically identified PST concerns on FLI. Understanding their
concerns may benefit teacher educators, teacher education pro-
grams, and other stakeholders in designing training to promote the
successful implementation for their prospective teachers. On the
other hand, having some level of concern is beneficial. After all,
some tension is required to initiate the change process (Hall &
Hord, 2011). Maximizing classroom instruction through the
implementation of innovative practices such as FLI is needed to
enhance learning. Immersing PSTs in student-centered and
technology-enhanced learning within their teacher training pro-
gram will prepare them to teach effectively in our 21st century
classrooms.
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