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Abstract
Use of flipped learning environments, where content is delivered online outside of class and class time features student-centered
activities, is an increasingly popular way to facilitate active learning. The success of classroom activities, however, depends on
students’willingness to complete the out-of-class work and come to class well prepared. Therefore, it is important for instructors
to understand students’ attitudes towards required pre-class preparation. This study used an online questionnaire, featuring both
Likert-type and open-ended questions, to explore students’ attitudes towards the online video used in a flipped undergraduate
science class. Results showed moderately positive attitudes toward the pre-class video lecture, but also some strongly negative
attitudes. Results of this study can help instructors understand both the benefits of flipped learning from the student perspective
and the likely sources of resistance. This understanding can help instructors anticipate students’ concerns and provide effective
orientation when introducing the flipped learning model in undergraduate courses.
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Active learning instruction, where students are actively en-
gaged rather than passively listening to traditional lecture,
has been shown to improve student academic performance
(Freeman et al. 2014). A flipped learning environment is one
way to provide more time for active learning than one would
have using more traditional instructional methods. A flipped

classroom is Ban educational technique that consists of two
parts: interactive group learning activities inside the class-
room, and direct computer-based individual instruction out-
side the classroom^ (Bishop and Verleger 2013, p. 5). Thus,
the flipped model moves the content delivery process outside
the classroom so class time can be devoted to instructor-
facilitated active learning.

Active learning instruction is designed to help students
practice and build connections with information they have
previously learned (Bonwell and Eison 1991). Therefore,
for students in flipped learning classrooms to experience
the greatest benefit from their participation during active
learning instruction, they must spend time acquiring base
knowledge and preparing for the class (Burke and Fedorek
2017). Content acquisition before class and participation
during active learning instruction in class are significant
predictors of, and account for a significant portion of the
variation in, exam grades (Moore et al. 2018. Using prep-
aration and practice as predictors of performance in flipped
learning classrooms (unpublished data)). Different factors
could affect content acquisition in flipped learning envi-
ronments, such as delivery medium. One of the most wide-
ly accepted vehicles used for content dissemination in
flipped classes is the video lecture (Herreid and Schiller
2013). Because student attitudes towards a delivery
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medium can influence their learning (Sankaran et al. 2000),
it is important to understand student attitudes toward video
lectures in a flipped learning environment.

Literature Review

Student Attitudes about the Flipped Classroom

Research on student attitudes toward the flipped classroom
suggest that students have an overall positive opinion. In
Bishop and Verleger’s (2013) literature review of 13 studies
published through 2012, students generally liked the flipped
classroom, particularly because they liked the in-class activi-
ties. However, some studies included in the review showed
that students preferred live lectures over video lectures, and
some reported strongly negative feelings towards the flipped
classroom. A more recent study by Blair et al. (2016) com-
pared a flipped classroom with the same class taught in a
traditional format in the previous year, and found that stu-
dents’ end-of-term course evaluations were significantly
higher in the flipped condition. Specifically, students in the
flipped classroom gave higher scores on questions related to
Bpresentation of material, assignments, and online
components^ (p. 1474). Kim et al. (2014) explored whether
a Community of Inquiry (Garrison et al. 2000) could be
achieved in a flipped classroom. Students expressed positive
attitudes toward the flipped class, perceiving it as a student-
centered environment that also included high levels of teach-
ing presence. Tawfik and Lilly (2015) found the flipped model
supported students in a problem-based learning environment,
where the videos served as resources that students could re-
view as needed to scaffold their problem-solving activities.

Some studies have found neutral or mixed reactions to the
flipped classroom. Hao (2016) studied two flipped university
courses and found that Babout 60% of the students recognized
the advantages of flipped classrooms^ (p. 89), but responses to
open-ended questions showed a mix of positive and neutral
attitudes, with a few highly negative comments about the work-
load. The outside-of-class work in this study, however,
consisted of amix of curated online videos, audio-only lectures,
and textbook readings, rather than the more typical reliance on
instructor-created or curated video lectures, so it is possible that
the audio-only and print materials were perceived as more bur-
densome than video. Lape et al. (2015) compared flipped and
traditional sections of university courses in math and engineer-
ing. In these courses the traditional condition did include some
active learning in the classroom, but the flipped condition fea-
tured it more heavily. While only preliminary result were re-
ported in this study, no significant differences between condi-
tions were found in students’ attitudes or motivation. In a single
group study of university students by Smith (2013), 97% of
students reported finding the recorded lectures useful, but

48% also said they found the time commitment burdensome.
Chen et al. (2014) compared two different types of flipped
classroom, and found that students reported benefits to the
flipped format but that Bstudents may have resisted adopting
this model because their old, passive learning habits required
less effort^ (p. 26). In summary, studies of student attitudes
toward the flipped classroom at the university level seem to
show overall positive attitudes, but also suggest that a segment
of the student population holds unfavorable attitudes towards
use of video lectures as out-of-class work.

Learning in the Flipped Classroom

While early research on the flipped classroom has focused
heavily on student perceptions and less on objective measures
of learning (Bishop and Verleger 2013), some studies have
attempted to assess learning gains as well, with mixed results.
Entezari and Javdan (2016) found that community college
students in a flipped introductory physiology class performed
significantly better on exams than students in an equivalent
course taught in a traditional format. Blair et al. (2016) found
students liked the flipped classroom more but did not perform
better on achievement measures. Gross et al. (2015) compared
the timing and frequency of students’ interactions with the
online material in a flipped classroom and a traditional class-
room with online resources, and found that students in the
flipped environment used the onlinematerials more frequently
and more consistently throughout the semester. This increase
in timely interaction with pre-class material correlated with
increased student learning outcomes. Ryan and Reid (2016)
found that the positive effect of the flipped classroom was
only significant for lower performing students, as shown in a
reduction in students receiving D’s or F’s or withdrawing from
the course. This research shows that the learning gains from a
flipped class may only be experienced by a subset of students
and not by all students equally. Overall, research thus far sug-
gests that flipped learning is either beneficial or neutral with
respect to student learning.

Connections Between Student Attitude and Student
Performance

Student attitudes towards the course format have been associ-
ated in some studies with student performance. Lee et al.
(2005), for example, found that students were more likely to
use provided internet-based resources if they perceived them
to be useful and enjoyable. Sankaran et al. (2000) found that
students with high scores on a scale measuring their attitudes
towards web-based learning performed better in online
courses than students who scored lower on the scale, though
there was no significant overall difference in learning between
students taking a web-based version of a course and those
taking the face-to-face version. This suggested students
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performed best when there was a match between their pre-
ferred format and the course format. Since the out-of-class
portion of the flipped learning model generally involves
watching instructor-created or curated videos to deliver con-
tent, students’ initial attitudes towards learning from video
could influence their perceptions of the flipped learning envi-
ronment and their subsequent performance in this type of
course. The purpose of this study was to explore students’
attitudes towards flipped learning in general and the use of
pre-class video in particular, and to gain further insights into
the perspectives of students with negative attitudes.We sought
to address the following research questions:

1. What are students’ attitudes towards the pre-class videos
in a flipped learning environment?

2. What reasons do students give for their positive and neg-
ative attitudes toward flipped learning?

Methods

Context

This study was conducted in the context of an introductory
honors biology course, taught in flipped classroom format, at a
large land grant university in the Midwest with a Carnegie
classification of Bhigher research activity.^ The course was
open to biology majors and non-majors, and the majority of
students enrolled were freshmen and sophomores. This course
was typically the students’ first university-level science course
and their first experience with flipped learning.

The flipped course format featured three weekly face-to-
face class meetings plus a course website on the university’s
Desire-2-Learn learning management system. The course
website provided a variety of resources for the students, in-
cluding required video lectures to be watched before each in-
class session (see the Online Activities section below). The
course also included a separate three-hour weekly lab session.

Instead of chapters or units, the course was organized
around scenarios or stories that were used to connect multiple
topics to one central theme. For example, the scenario entitled
Bchemical defenses^ includes concepts such as chemical gra-
dients, neurotransmission, and transcription and translation.
Each scenario encompassed up to six class periods and three
to six related pre-class lecture videos.

Online Activities

Online activities consisted of video lectures, guiding questions
to support viewing the videos, and quizzes on the video con-
tent. The pre-class videos delivered basic content knowledge,
and were edited recordings of inquiry-based (Lazonder and

Harmsen 2016) lectures from past semesters before the class
was transitioned to the flipped learning model. These 50-min
videos were reduced to 35–40 min videos by cutting the por-
tions of the video where the in-class students completed class
activities or asked non-content related questions (e.g., exam
time and location). Lecture videos that exceeded 40 min were
cut into two videos to make them easier to watch.
Accompanying each video lecture was a Bquestion packet^
(a worksheet students filled out) designed to help focus the
students’ attention on the important concepts in the lecture
video. At the end of each scenario, students were required to
take a short reflective quiz to unlock the next scenario.

In-class Instruction

Watching videos outside of class allowed class time to be used
for a variety of activities, such as small group and whole class
discussions, sometimes using classroom response devices
(Bclickers^) to help students sharpen their knowledge of biol-
ogy. The use of clickers provides just one example of the
active learning strategies applied in the classroom. A question
was posed and students were given thirty seconds to answer
the question using their clickers. The instructor would then
show the distribution of their choices. If the percentage of
students selecting the correct answer was lower than 80, the
instructor would ask the class to discuss the question in small
groups, after which time the instructor would repeat the poll to
see if there was a shift in the answer distribution. This process
of discussion and re-polling would continue until 80% of at-
tending students answered the question correctly. Other class-
room activities involved similar levels of student interaction
and interactivity.

Participants

Participants were recruited from an honors biology class
with an enrollment of 80 students who entered the course
with a mean GPA of 3.8. Sixty-nine of these students
consented to participate in the study, and 62 of those (48
female, 14 male) completed the entire questionnaire. Fifty-
four of the respondents were freshman, while the remain-
der were sophomores, juniors, and seniors. Fifty-one re-
spondents were white, while the remainder identified
themselves as members of other racial groups. Additional
demographic details are not reported here because some
categories were too small to ensure participant anonymity.

Measures

The primary measure in this study was a modified version of a
questionnaire used by Long et al. (2016) to explore students’
opinions about flipped learning. The questionnaire included
fifteen Likert-type questions, two short answer questions, and
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three open-ended questions (see appendix). To make the sur-
vey manageable, it was broken into three parts, which were
disseminated at different points during the semester through
the course learningmanagement system. Twelve of the Likert-
type questions and the short answer questions were incorpo-
rated into the quizzes students completed after viewing re-
quired pre-class videos. The remaining three Likert-type ques-
tions and the open-ended questions were asked as part of a
final course survey.

Data Analysis

Responses to the Likert-type questions were analyzed with
descriptive statistics. Of the three open-ended questions, only
the first was determined to provide enough data to address the
research questions. Sixty of the 62 participants responded to
this question. Three researchers, including one faculty mem-
ber and two doctoral students, reviewed these comments indi-
vidually and, in addition to noting the specific attributes of the
video discussed by participants, analyzed the emotional va-
lence of the comments. Working independently, each re-
searcher assigned a score to each participant response by
assigning a B1^ to every positive or favorable comment about
the videos, a B-1^ to every negative comment, and a B0^ to
every neutral comment. A net score was then computed by
adding the positive and negative numbers. For example, a
comment that said, Bthe videos were really boring but I did
learn from them, and they helped me study for tests^ would
receive a score of B1,^ because it contained one negative com-
ment (Bboring^) and two positive comments (BI did learn from
them^ and Bthey helped me study^). After scoring the com-
ments individually, the three researchers discussed each par-
ticipant comment where their numerical scores differed. After
all areas of disagreement were addressed, either by reaching
consensus or agreeing to disagree, a Fleiss Kappa inter-rater
agreement level of 0.928 was achieved.

Findings

Analysis of the Likert-type questions based on Long et al.
(2016) showed the scale had a high level of internal consis-
tency, with a Cronbach’s α value of 0.873 (Cronbach 1951).
Descriptive statistics show that overall, students expressed
neutral to slightly positive opinions about the different activ-
ities that made up this flipped learning environment. Students
expressed the least positive opinions about how well the quiz-
zes helped them understand the video, with a mean score of
2.97 (SD = .97) on the five-point scale. The highest rating was
for the value of the in-class activities, with a mean of 4.19
(SD = 1.01). Mean ratings for other questions ranged from
3.34 to 3.98, as shown in Table 1.

The two short answer questions pertained to how long par-
ticipants felt they could watch a video lecture before they
began to feel tired or lose focus. Of the 60 participants who
responded to this question, three outliers who listed times of
120 min or longer were removed from the analysis, as all other
responses were 60 min or below. The remaining 57 valid
responses are summarized in Table 2.

Analysis of the emotional valence of the open-ended com-
ment (see Fig. 1) showed a range of −4 to +5, with one outlier
scoring −7. The distribution of rankings was negatively
skewed and had a mode of +2. Fifty-nine percent of partici-
pants had scores of 2 or higher.

One positive aspect of the videos identified by several stu-
dents was the ability to pause the video or replay sections as
needed. For example, one student said, BI appreciated that I was
able to pause the lecture or re-watch parts of it because it made
it easier for me to take notes or look things up that I didn’t
completely understand.^ Other positive aspects of the video
included the flexibility of accessing the videos at any time from
anywhere (BI could do the videos on my own time^), and the
utility of the video for review before exams (BThey are espe-
cially helpful when needing refreshers on a topic^).

While a few of the negative comments were vague (BI found
them to be boring and a waste of time^), most were quite
specific. The negative features mentioned included frustration
with not being able to ask questions (BI cannot ask questions,

Table 1 Students’ perceptions about learning activities in a flipped
classroom (N = 62)

Statement Mean SD

I like viewing pre-class videos better than
reading text materials

3.66 1.31

The videos were helpful because I could do
them on my own time.

3.82 1.11

The videos were easy to learn from. 3.34 1.08

The topics were well-explained in the videos. 3.45 0.82

The videos were helpful for completing the
scenario quizzes over scenario material.

3.48 0.98

The videos were helpful for completing the
in-class activities.

3.98 0.99

The scenario quizzes helped me understand
the knowledge covered in the videos.

2.97 0.97

The in-class activities helped me understand
the knowledge covered in the videos.

4.19 1.01

Table 2 Students’ perceptions about video length (N = 57)

Question Mean SD

I can typically watch a video for _______ minutes
before I begin to feel tired.

29.04 16.37

I can typically watch a video for _______ minutes
before I start to lose focus.

23.44 13.00
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like in a real classroom setting^), and a perception that the
videos required more time than traditional homework assign-
ments (BThey took up my time outside of class, when I needed
to be attending to other things^). One student perceived the
flipped classroom as an abdication of instructor responsibility
(BI hated having to sit and watch an hour or two of videos
outside of class, when class time is for lecturing by the
professor^). Similarly, the comment noted above regarding Ba
real classroom setting^ implied that the online instruction was
not Breal^ teaching. These comments suggested that while the
overall perception of the pre-class videos was positive, some
students experienced substantial frustration and, in some cases,
resistance to the entire flipped learning concept.

Discussion and Concluding Remarks

Our first research question explored students’ attitudes to-
wards the pre-class videos in a flipped learning environment.
The quantitative data indicate students held overall moderate-
ly positive attitudes toward the pre-class videos, though their
feelings about the video were not as strongly positive as their
feelings about the in-class activities. On average, students re-
ported an ability to maintain focus on a lecture video for up to
about 23min. This result is somewhat surprising in light of the
findings by Guo et al. (2014), who examined data analytics in
MOOC courses and found that students only watched each
video for an average of six minutes. However, the self-
reported 23-min preference found in the current study falls
within the 20 to 30 min range reported as a preferred video
length by Long et al. (2016).While more research is needed to
explain this discrepancy, it is possible that students’ self-
reports of their engagement with video do not match their
actual behavior when watching video.

Our second research question explored participants’ specif-
ic reasons for both positive and negative attitudes toward

flipped learning. Responses to the open-ended question were
consistent overall with the moderately positive reactions to the
videos found in the quantitative data, and highlighted some
specific advantages of video, such as the ability to pause to
take notes, to review portions as needed, and to access the
video lecture at a time most convenient for the students. At
the same time, the responses to the open-ended question re-
vealed a Blong tail^ of strongly negative perceptions about the
pre-class videos and perhaps the flipped learning environment
itself. These negative comments focused on both the features
of learning from video (such as the inability to ask questions
immediately) and on students’ perceptions of the appropriate
role of the instructor in a face-to-face classroom and the per-
ception that watching videos was more burdensome than other
forms of homework.

The negative perceptions expressed by student in this study
are consistent with those found by Owens et al. (2017) in their
study of student perceptions of an active learning classroom.
They found that students resisted active learning for a number
or reasons. Students often didn’t understand the purpose of the
classroom activities and viewed the critical thinking skills they
were developing through active learning as less important than
content memorization. Some were uncomfortable grappling
with uncertainty and preferred a more authoritative presenta-
tion of information, or disliked the extra effort required to
prepare for class and participate in the in-class learning activ-
ities. Students who resist flipped or active learning may be at
risk of feeling alienated from the course, which may lead to
reduced interaction with course materials (Johnson 2005). In a
flipped classroom, this reluctance to make use of the pre-class
material can result in lower academic achievement in the class
(Burke and Fedorek 2017).

More research is needed to find ways to overcome resis-
tance to and inaccurate perceptions of flipped learning (e.g.,
perceptions that the instructor is not doing his or her job) to
prevent and reach these reluctant students before they become
alienated and disengaged from the course. Owens et al. (2017)
suggested a number of steps instructors could take to over-
come resistance to active learning, which could potentially
improve attitudes and video-watching in a flipped environ-
ment as well. Their suggestions included scaffolding students’
preparation for class by providing resources and questions,
making sure expectations are clear and assessments are con-
sistent with the active learning pedagogy, and providing infor-
mation and evidence to demonstrate the value of active learn-
ing. In a flipped environment, this may include providing
links to external video resources as a supplement to the re-
quired videos, providing questions to scaffold comprehension
of the video (as was done in the Bquestion packets^ in this
study), and explaining the rationale for the flipped environ-
ment, in the form of an orientation at the beginning of the term
and reminders throughout. At the same time, the self-directed
learning needed for success in a flipped learning environment
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is not always comfortable for students accustomed to a more
structured, didactic pedagogy, and making students comfort-
able is not a necessary or desirable goal. It is unavoidable that
student will experience Ba bit of resistance on their way from
intellectual dependence to autonomy^ (Owens et al. 2017,
BStudent Resistance,^ para. 3).

A limitation of this study is that participants were honor
students, who may therefore have different characteristics
with respect to motivation and achievement than undergradu-
ate students in non-honors courses. In addition, the study was
based on students’ self-reported perceptions, so does not di-
rectly address how well the videos supported their learning.

This study contributes to knowledge about flipped learn-
ing by partially replicating the study done by Long et al.
(2016), adding additional data about student perceptions of
the use of video in a flipped science classroom. Beyond this,
however, it also highlights specific sources of student resis-
tance to flipped learning. This greater understanding of stu-
dents’ attitudes about pre-class video can alert instructors to
the need to address the concerns of reluctant students, thus
enabling the potential benefits of the flipped environment to
reach more students. In addition to providing an orientation to
flipped learning at the beginning of the term, instructors
might be wise to monitor student feedback formatively and
intervene during the semester if students seem disengaged.
As flipped learning environments grow more popular, re-
search will be needed to address the sources of student frus-
tration and resistance, so that all students can realize the ben-
efits of this coupling of Banytime, anywhere^ content deliv-
ery and active classroom learning.

Compliance with Ethical Standards

Ethical Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

Appendix

Likert Questions:

1. I like viewing pre-class videos better than reading text
materials*

2. The videos were helpful because I could do them on my
own time. *

3. The videos were easy to learn from. *
4. The topics were well-explained in the videos. *
5. The videoswere helpful for completing the scenario quizzes

over scenario material*

6. The videos were helpful for completing the in-class
activities. *

7. The scenario quizzes helped me understand the knowl-
edge covered in the videos. *

8. The in-class activities helped me understand the knowl-
edge covered in the videos. *

Short Answer Questions:

1. I can typically watch a video for _______minutes before I
begin to feel tired.

2. I can typically watch a video for _______minutes before I
start to lose focus.

Open-ended Questions:

1. Do the pre-class lecture videos help you learn biology?
Why? How?

2. Is there anything else you would like to tell us about the
videos you watched for this class?

3. Do you have any other suggestions for how the course
could be improved to help you learn better?

* = Items adapted from Long et al. (2016).
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