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Abstract

Flipped-Blended model, a combination of flipped classroom and blended learning environment, has become increasingly popular,
especially in K-12 education. Flipped-Blended model takes advantage of technology for a more flexible learning environment and
facilitates a more learner-centered as well as a more active learning in classroom. Flipped-Blended can be seen as an innovation and a
new learning paradigm. This is more than just flipped the in-class and out-class activities, the flipped-blended also change the passive
learning into active learning. This model can work well for STEM education due to its active learning and learner-centered nature.
Thus, students can explore themselves in class by doing lab work or doing research in small group or individuals. Research method
used was a descriptive method. This conceptual paper describes many of the characteristics of flipped-blended model and STEM
education. The paper concludes by proposing a flipped-blended theoretical model and offers recommendation regarding implementa-

tion in STEM Education.
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1. Introduction

Former President of The United State, Barack Obama, once an-
nounced the Department of Education of USA's grant competition
to drive innovation in higher education which includes active
learning approaches to increase learning and improve student per-
sistence in STEM subjects. This is an important step forward in
meeting the President’s goal to prepare 1 million college STEM
graduates in science, technology, engineering, and mathematics
[1]. STEM education is vital to our future, the future of our coun-
try, the future of our region and the future of our children. STEM
is important, because it pervades every aspect of our lives. Science
is about our natural world, the diversity of nature, animals, plants
and food, and the list is almost endless. Technology means com-
puters and smart phones, but it goes back to television, radio, mi-
croscopes, telegraph, telescopes, the compass, and even the first
wheel. Engineering designs roads, buildings, and bridges, but it
also tackles today’s challenges of transportation, global warming
and environment-friendly machines, appliances and systems. We
encounter mathematics at the grocery store, the bank, on tax forms,
in dealing with investments and the family budget [2]. For our
region, investing in the future of science, technology, engineering
and mathematics makes sense for small and large technology
firms as well as life sciences industry[3]. If the United States is to
maintain its global leadership and competitive position, then South
East Asia has to motivate its most promising students into the
STEM fields. Science has been identified as a national priority,
but science teachers can’t do it all on their own. Parents, commu-
nity and policy makers have to become more interested and
knowledgeable about the STEM education.

On the other hand, many literatures on the flipped classroom have
been reviewed. It is believed that flipped classroom has gained
great attention of many researchers as a result of what educators

are implementing at their classrooms. Flipped classroom along
with blended learning environment which includes online learning
is worthy enough to be further studied. The main objective of the
paper is proposing a flipped-blended theoretical model that can be
implemented in STEM education.

2. Literature Review

2.1. The Flipped Classroom and Blended Learning

“Flipping the classroom” means that activities that have tradition-
ally taken place inside the classroom now take place outside the
classroom and vice versa [4]. In traditional classrooms, students
listen to a lecture and subsequently complete required assignments
after the lecture. Lecturing may lure students into a ritual of mem-
orizing information as preparation for the examination [5]. Teach-
ers who flip a lesson can assign a small group or individual activi-
ties in class, freeing up time to monitor student progress, check for
understanding, and provide feedback and assistance when neces-
sary. Essentially, the classroom experience becomes much more
focused on student processing and the development of ideas, mov-
ing away from students as passive receivers of information[6].

The idea of flipping the classroom has recently gained prominence
due to advances in technology and increased ubiquitous access to
computers and other mobile devices [7]. Students now can learn
through online learning where they can take control over time,
place, and pace. Blended learning is a formal education program
in which a student learns at least in part through online learning
and at least in part at a supervised brick-and-mortar location away
from home [8]. A blended course requires an online learning envi-
ronment to organize and supplement the onsite sessions. The
online environment may be a simple website combined with email
or discussion [9].
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Flipped classroom and blended learning environment can result an
improvement in students' performance if it is designed and con-
duct well. In a flipped-blended model, students listen the lecture
out class through online learning and perform the traditional
homework, lab, and research paper activities in class with assis-
tance of the instructor. Thus, by flipping the classroom, it also
flipped Bloom's taxonomy of learning, a pyramid of learning do-
mains in a hierarchical framework from simple to complex. The
out of class, online, passive learning, comprised the reading mate-
rials, watching recorded lectures, remembering definitions and
equations also confirming the understanding of content and recall
of information then followed by in class, active learning, with
quizzes to assess understanding and calculation of dosing regi-
ments [10]. According to Schneider et al.,[10], as student pro-
gressed to higher levels of learning, they applied their knowledge
to evaluate and analyze different problems or scenarios and in-
volved in the discussion of concepts. Students then demonstrated
higher order thinking skills as they synthesized technical and med-
ical information to create easy-to-read resources.

2.2. Rationale for Implementing Flipped-Blended Model

The main goal of a flipped-blended model is to enhance student
learning and improve student's performance by reversing the tradi-
tional model of a classroom, focusing class time on student under-
standing rather than on lecture. There are numerous potential ad-
vantages to this model.

Flipped-blended model, which adopt the flipped classroom meth-
ods, can helps busy students, helps struggling students, helps stu-
dents of all ability to excel, and allows students to pause and re-
wind the lecture [11, 12]. Flipping the classroom provides a great
deal of flexibility to help students with their busy lives and pro-
vides more time for teacher to walking around helping students
who struggle most. It also helps students with special needs in
which they can watch the videos as many times as they need to
learn the material. Students can pause and rewind the lecture and
make sure they actually learn the important concepts.
Flipped-blended also offers more interactions of students, teachers,
and contents. In a blended learning environment, students can
watch the lecture online and start a discussion online anytime they
need help or feel confuse. In this way, flipped-blended enhance
student[s]-student[s] interaction, student[s]-content[s] and stu-
dent[s]-teacher[s] interaction online. These interactions getting
better in classroom because in a flipped-blended, teacher has more
time to get close with their student, assist and help them whenever
they feel confuse or not sure.

Flipped-blended also rely on the concept of experiential
learning, which is notably attributed to Dewey. Kolb later promot-
ed a learning cycle model that theorizes that most effective learn-
ing occurs when knowledge is created via experience. Flipped-
blended provide provides students with the opportunity to put
what they are learning into action in the classroom beyond through
lived interactive experience. These will also involves active learn-
ing which place responsibility for learning on the student and re-
quires that learners do much more than just listen to an instructor
lecture [13].

The most recent and rigorous evidence to support active
learning comes from a meta-analysis that compared 225 studies of
learning using traditional lecture methods to 158 studies using
active-learning techniques in the STEM disciplines. Results
demonstrated that students in the courses taught with active learn-
ing had increased exam scores and concept inventories and were
1.5 times less likely to fail than those in the traditionally taught
courses. Additional evidence that active learning as a method of
instruction increases student engagement and promotes academic
achievement and positive student attitudes is abundant and comes
from many disciplines [13]. Flipped-blended can therefore be
worth implementing for three important reasons: flexibility, stu-
dent-teacher interaction and active learning.

2.3. STEM Education

STEM stands for Science, Technology, Engineering, and Mathe-
matics. STEM education was originally called Science, Mathemat-
ics, Engineering and Technology [SMET], and was an initiative
created by the National Science Foundation [NSF] to provide all
students with critical thinking skills that would make them crea-
tive problem solvers and ultimately more marketable in the work-
force [14]. Science, technology, engineering, and mathematics are
cultural achievements that reflect people's humanity, power the
economy, and constitute fundamental aspect of our lives as citi-
zens, workers, consumers, and parents. An increasing number of
jobs at all levels, not just for professional scientists, require
knowledge of STEM. In addition, individual and societal deci-
sions increasingly require some understanding of STEM, from
comprehending medical diagnoses to evaluating competing claims
about the environment to managing daily activities with a wide
variety of computer-based application [15].

In 2015, the U.S. Department of Education, in collaboration with
American Institutes for Research [AIR], convened a series of 1.5-
day workshops that brought together invited experts and thought
leaders in science, technology, engineering, and mathematics
[STEM] teaching and learning to share their ideas and recommen-
dations for an innovative future of STEM education. There were
six interconnected components resulted from the workshops, as
follows: engaged and networked communities of practice, accessi-
ble learning activities that invites intentional play and risk, educa-
tional experiences that include interdisciplinary approaches to
solving "grand challenges", flexible and inclusive learning space
supported by innovative technologies, innovative and accessible
measures of learning, and societal and cultural images and envi-
ronments that promote diversity and opportunity in STEM [16].
The report of the workshops also mentioned about the opportunity
to create more flexible and inclusive learning space using flipped
classroom approaches and technology-enabled tools.

2.4. Flipped-Blended Theoretical Model

The flipping model is an outgrowth of various pedagogical
movements in recent years that seek to minimize the amount of
time that students spend passively listening to lectures presented
by their teachers and to maximize the amount of class time that
they spend actively learning material through activities designed
to accommodate a broad range of learning styles and to promote
deep learning [13]. As for STEM education, flipped-blended is a
new learning paradigm, an innovation and for improving student's
performance. The flipped-blended theoretical model [Figure 1] in
this paper is based on several tenets as follows:
e  Both experience and the conveyance of information are im-

portant for learning [17].
e Online learning for out class activities.
e A more active learning in class activities.

Teacher assist, assess, and motivate students in flipped-

blended learning environment.

Teacher develops the flipped-blended instructional model

and implements it.

Flipped-blended model also turn up side down the bloom

taxonomy.
Dewey argued that learning begins with experience. By giving
primacy to students’ experience in classroom instruction, teachers
help students move from what came before to what is to come. It
is the instructor’s task to attend to the direction in which students’
experience is heading and to shape it so that students are not just
“doing things” but are able to “get the idea of” what they are do-
ing. This is accomplished when students conceptualize aspects of
what they are doing and make specific ties between those concep-
tions and their experiences. Dewey’s theory shows the critical
importance of effectively structuring the interaction between an
out-of-class conveyance of information and the in-class experi-
ences of the students during flipped instruction. Dewey expressed
it in this way, “harmful as a substitute for experience, [conveyance
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of content] is all-important in interpreting and expanding experi-
ence” [17].
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Fig. 1: Flipped-blended Theoretical Model

There are in class and out class activities in flipped-blended model.

The flipped-blended provides two forums for such students to
work together—at home and at school. In other words, through the
use of technology, even at-home learning experiences can occur
within a collaborative environment [6]. While, in class activities
teachers who flip a lesson can assign small group or individual
activities in class, freeing up time to monitor student progress,
check for understanding, and provide feedback and assistance
when necessary. Essentially, the classroom experience becomes
much more focused on student processing and the development of
ideas, moving away from students as passive receivers of infor-
mation [6]. The underlying principles of classroom flipping are
supported by theories of active learning and are the same regard-
less of the subject matter taught. Adjustments to the approach can
easily be made to fit particular teaching contexts and strategies.
Some of the major issues and trends found in the literature were
related to feedback from students on their experiences in the
flipped courses [18].

In a flipped-blended learning, teachers assist students doing their
tasks or problems. Teacher provide solution every time student
found difficulty when doing the tasks in other words teacher can
give struggling students ample attention and assessment to meet
their needs Teacher also able to assess all students individually.
When students realize that the learning is what is being evaluated
and not whether they completed a checklist of items, they feel
empowered to take control of their own learning [19]. Teacher
then have the flexibility to give alternate assessments on an indi-
vidualized level and talk to students and help them where they are
struggling. If they are behind grade level, teacher can easily modi-
fy assignments or teach/ reteach missing content [19].

Students who are motivated to learn something use higher cogni-
tive processes in learning about it. Motivation to do something can
come about in many ways. It can be a personality characteristic or
a stable long-lasting interest in something. There are several theo-
ries of motivation that exist. Some state that motivation is tied to
the idea that behaviours that have been rewarded in the past will
be more likely to be repeated in the future. Therefore past experi-
ences will motivate a student to perform in future ones [20].
Bowdon, Mansfield, and Waldrop recommended using low-stakes
assignments to motivate students to stay on track with their prepa-
ration for the course and to allow them to conduct ongoing as-
sessment of their own progress [21].

Instructional should be developed before being implement-
ed. Strategies for moving the lecture out of the classroom include:
selecting what course content you want students to cover outside
of class in place of the traditional lecture, deciding how you want
that content organized, choosing what media to use to deliver that
content to students outside of class, creating or gathering the
learning materials, and then making the materials available for
students to access outside of class [18].

There are few recommendations regarding its implementa-
tion as follows. In order to make it work, instruction in STEM
Education must properly designed. Rule of games should have

been set, learning materials should have been prepared, and in-
structional goals should already been determined before teacher
deliver it. The design has to be clear and detail because it will
guide the teacher and students to the whole learning process. The
design should include the goals, the instructional analysis, the
instructional strategies, the learning media, and the assessments.
Moreover, flipped-blended is not just about inverting the in-class
and out-class activities. It also flipped the passive learning in the
classroom into active learning with more tasks and exercises. So
the teacher must prepare various activities which cause students to
learn actively. For example, teacher can have a competition or
quiz to motivate students. Motivation is essential for flipped-
blended learning. Students should be reassured that they can learn
independently outside the classroom. Thus, learning materials
should be designed to enable students learning outside the class-
room. Teachers also have to be available, to be always there to
help and guide students. Teachers must be reachable in all online
activities as well as in-class activities. Although the emphasis of
the in-class activities is the provision of tasks and exercises, it
should not be forgotten that teachers should also ensure that stu-
dents understand the concept of what they are doing. So they are
not just good at doing it [how to do it], but also understand why
they have do it.

3. Conclusion

In the flipped-blended model, the learning activities of students
are inverted, students review lecture materials outside of class and
then come to class to be involved in learning activities that are
active with the assistance of their teachers. Flipped-blended learn-
ing also promotes online learning and active learning. These ap-
proaches, where students gain content and technical knowledge
through online videos outside of the school day to prepare them
for more active, applied learning of the content in the classroom,
and other technology advancements can improve students' perfor-
mance in STEM education. The flipped-blended can be seen as an
innovation in increasing student achievement, improving student
motivation, providing more time in the classroom for educators
and students to ask higher order questions and receive on the spot
feedback. Future research can be focus on how to plan and design
an instructional model of flipped-blended that comprises what
Bloom’s taxonomy struggles for in education and how teachers
can use the newly freed class-time that is offered by flipped-
blended.
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