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ABSTRACT

This study was a report on the findings of a Research and Development (R&D) aiming to develop the
model of the flipped classroom with mobile learning based on constructivist learning theory to enhance
critical thinking (FCMOC model). The sample consisted of 10 experts in computer education field during
the FCMOC model developing stage. The research procedures included 2 phases: (1) Develop FCMOC
model and (2) Evaluation of the FCMOC model. The research results was found that the FCMOC model
consists of three components were (1) Flipped classroom learning activities on mobile learning technology,
(2) The major methods constructivist theory, and (3) 5-Step model to move students toward critical
thinking. The experts also evaluated which step of the FCMOC model was most suitable for the
development of the respective aspects of critical thinking skill.
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1. INTRODUCTION

Nowadays, modern technologies are integrated
with  the flipped classroom  instructional
development models which aim to promote and
facilitate learning for people of all ages that can
solve the problems regarding place and time
limitation for studying in order to become learning
societies in 21st century and to learn by focusing on
giving an opportunity for all students to create their
knowledge, meaningful learning and critical
thinking as consistent with the recommendations of
learning skills development in 21st century which
said that the learning skills development of 21st
century is to learn for enhancing knowledge
proficiencies, critical thinking skills to achieve the
efficiency of learning in current globalization. [1] In
the framework of learning in 21st century is also
concerned with critical thinking skills, problem
solving skills, skills of information and technology
which students will be given to question an
important issue that lead them to be the best for
solving  problem in  different situations

appropriately, also can analyze, synthesize and link
data orderly. Moreover, the students can interpret
and summarize based on reliable analysis as well as
reasonable feedback on the basis of experiences and
learning to process. [2] Developing learners is
needed to use mobile learning as a tool to do
research, organize, evaluate and communicate
information. The wuse of technology in
communication and networking includes access to
social media appropriately. [3]

Critical Thinking is a critical skill for learning in
the 21st century. The instructor is needed to seek
ways to design learning to the learners whether it is
during any given age to practice critical thinking
that occurs at any moment of interaction between
the instructor and students especially in a time when
casual. The critical thinking will come from
audience’s perception or rendition and depends on
an individual understanding of various aspects as
well as age and experiences. In addition, critical
thinking must be happened unconsciously as a
student’s daily life until it is habitual which is
known as the critical thinking skills. It is seen that

5607



Journal of Theoretical and Applied Information Technology =
31% August 2018. Vol.96. No 16 N

© 2005 - ongoing JATIT & LLS

Cialill

ISSN: 1992-8645

www.jatit.org

E-ISSN: 1817-3195

the critical thinking requires knowledge arising
from the experiences of the learners. Thus, learning
activities by using a problem-based learning which
links the experiences of learning contributes the
learners to develop their critical thinking skills. An
ability to think critically is highly valued in higher
education generally.

The important characteristic of the flipped
learning is focusing on student-centered of active
learning in small group classes and comes from
knowledge searching to use for learning objectives
that have been assigned. The process of learning
will run systemically step by step, acquiring up-to-
date knowledge and it can be applied for the student
in the real life which is effective for teaching and
also it is unlimited to disseminate the knowledge
into others sciences. Flipped learning usage is a
strategy that constructivist to develop critical
thinking skills and the student is able to apply
knowledge to critical thinking effectively.
Therefore, it is very necessary to develop learning
model for making the critical thinking skills of
students.

2. LITERATURE REVIEW

2.1 Flipped Classroom

The flipped classroom strategy is
considered potential to promote the comprehensive
development of critical thinking skills among
students under a learner-centered paradigm, as the
learning tasks in flipped classrooms depend heavily
on learner-driven preparation outside of formal
class time. In flipped classrooms, learning tasks
typically done as homework are undertaken in class
with guidance from teachers, especially those
collaborative learning tasks such as whole-class
brainstorming, group-based hands-on assignments
and peer reviews, feedback exchange and remedial
help, etc. [4, 5, 5]. Teachers in flipped classrooms
are enabled to free up class time to make
meaningful contact with students for observing,
guiding, commenting, and helping. Students in this
regard can take more control of the pace, progress
and responsibility in their own learning process
according to individual needs [7, 8].

In the digital age, the idea of flipped
classrooms has gained prominence due to
advancement in digital technology which enables
students to ubiquitously access resources and
connect with peers [5, 7]. For flipped classrooms in
the digital age—the digital classrooms, students use
personal computing devices, especially mobile
devices that are wirelessly interconnected, on their
own or with a small group of peers for learning
proposes [9, 10]. Such flipped classroom strategy

moves passive learning tasks of knowledge delivery
beyond formal class time; and uses classroom
learning  activities to  prompt knowledge
construction through the access to additional
learning information from sources other than
textbooks, and the extensive interactions with peers
and teachers within formal class time [4, 11].

These learning tasks in flipped classrooms
often require students to properly process and then
critically assimilate information from different
sources for knowledge construction [9, 12, 13].
Students are therefore enabled to progressively
develop a deep understanding of domain
knowledge through the convenient access to
appropriate and sufficient resources and the
extensive sharing of useful information [6]. This
study attempted to investigate the outcome of
critical thinking achievement of learners when its
development is infused into subject teaching which
deploys the flipped classroom strategy and
pedagogical ways to enhance students' awareness of
the need and process of developing critical thinking
skills in classroom learning.

2.2 Mobile learning

An examination of the current state of
mobile learning will make obvious how facilitators,
in concert with mobile devices, create the
opportunity for increased learner access to the
critical thinking intervention, and facilitator access
to learner. MoLeNET [14] defines mobile learning
as “the exploitation of ubiquitous handheld
technologies, together with wireless and mobile
phone networks, to facilitate, support, increase and
continue the reach of teaching and learning.” One
can distinguish mobile devices from other forms of
technology by their portability, ability to link, and
ability to reach learner and learner’s needs [15].

The device, to be considered mobile,
should be wearable or fit in the user’s smartphone.
If one can store the device in the pocket or
pocketbook, it may bear the label of the mobile
device. Mobile phones, wearables, eReaders,
tablets, and small laptops would fit into this
category as they would fit onto the person, in a
portfolio, or a bag that accompanies the learner
throughout their daily routine. The device must also
have connectivity to an internet or another wireless
network [15] so the learner may interact with the
content, a virtual experience, or people. These
features create an opportunity for the very
interactions necessary for the application of critical
thinking throughout the conduct of our daily lives.
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2.3 Constructivist learning theory

Constructivism is an education perspective
in which students build their understanding of
concepts through a combination of their existing
knowledge and new experiences [16]. Students who
actively participate in their learning are one of the
main focuses of science education, according to
teachers who held a constructivist belief. Teachers
guide the learning in a constructivist setting rather
than just imparting knowledge to the students [17].
The flipped classroom model embodies this type of
learning by eliminating the traditional lecture from
the classroom and provides students with increased
opportunities for active participation. In this way,
students can build on their understanding of
concepts and apply this knowledge in a supportive
setting overseen by their instructor.

2.4 Critical thinking skill

Developing this type of thinking helps
individuals learn about themselves and the other,
acquiescence the workplace to reap the rewards of
variety. Research shows that workplace variety
directly 1impacts institutional innovation [18].
Critical thinking authorizes people to apply
minding to move beyond the friction and barriers
that impede collaboration required for innovation.
Service members can also advantage from
innovation stemming from critical thinking and
variedness when integrating with foreign military
units. They may employ empathy at the tactical
level within the battlespace to assess intent
appropriately, and at the strategic tier where creator
require a deeper understanding of the people and
context to win the hearts and minds [19].

A supporting factor to the unsparing use of
the term and lack of its application may derive from
the complexity that arises while trying to determine
it. In an attempt to determine concept, one must
first understand that 5 intellectual traditions
significantly influenced the term and created
distinct brands of critical thinking skill. Critical
theory, analytic logic and philosophy, natural
science, psychoanalysis, and pragmatism [20]
utilize explicit criteria to shape the idea of critical
thinking in each of their fields. The following
section will briefly highlight their similarities,
shared ideas, and usage of the concept the interfiled
commonalities. Brookfield’s [20] definition of
critical thinking asserts that assumptions frame
thinking and determine actions. The criticality of
the thinking emerges through a presumption of the
validity of existing assumptions, and the utilization
of multiple perspectives prior to taking action [20].
This condensed critical theory based view of

critical thinking requires an application of self-
criticality and an ability to recognize what the field
establishes as legitimate knowledge.

3. METHODOLOGY

This research was divided into 2 phases
which are (1) Develop FCMOC model, and (2)
Evaluation on the FCMOC model.
3.1.1  Phase 1: Develop FCMOC model
The study in this phase included the study
of theories and research on flipped classroom,
mobile learning, constructivist learning theory, and
critical thinking skill to be used as guidelines in
determining learning processes and components of
the FCMOC model. The FCMOC model will be
development after documentation review, and then
the interview will be conducted to get an opinion
towards the model from 10 experts.
3.1.2 Phase 2: Evaluation on the FCMOC
model
After gathering all of information and
modifying the model, ten computer education
experts were selected to evaluate the model by
using five scales model evaluation form. The expert
selection criteria consisted of (1) the experts must
have more than 5 years of experiences in the
computer education field, (2) the experts must have
a related work in computer education, and (3) the
experts must have experiences in research or
teaching with undergraduate students.
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4. RESULT

Phases 1: The FCMOC model is composed of 3 key components which are:
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Figure 1. Flipped Classroom Instructional Model With Mobile Learning Based On Constructivist Learning Theory To
Enhance Critical Thinking (FCMOC Model)

4.1 Flipped classroom learning activities on
mobile learning technology
A typical flipped classroom involves two
major components: (1) out-of-class mobile
learning, and (2) in-class interactive learning. Fig. 1
provides a depiction of the FCMOC model.

4.1.1 Out-of-class mobile learning

Out-of-class mobile learning activities
should provide students with sufficient preparation
for in-class learning, without overwhelming the
learners. Following a literature review, there are
two essential instructional activities in the out-of-
class learning component. FCMOC model can be

applied to guide the design for these out-of-class
instructional activities.

4.1.1.1 Pre-class video lecture. One of the most
common strategies for delivering course materials
prior to class is the use of instructional videos [21,
22]. An action research project by Grypp and
Luebeck [23] indicated that watching instructional
videos was more effective in helping students to
prepare for class than reading text-based materials.
Pre-class instructional videos have been used for
flipping various secondary school subjects.

4.1.1.2 Online follow-up exercise. After watching
instructional videos, the teachers can provide online
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questions concerning the video contents [24, 22,
25]. The use of online follow-up exercises allows
the students to apply their new knowledge and
promote their learning (i.e., application principle).
Empirical support for this approach can be found in
a study by Szpunar, Khan, and Schacter [26].

4.1.2 In-class interactive learning

In-class learning experiences are also
essential to the success of the flipped classroom
approach [24, 27, 28]. Teachers should fully utilize
the in-class time that is freed up by shifting direct
lecturing to outside the classroom. Three core
instructional activities have been identified, namely
brief reviews of out-of-class learning, mini-didactic
lectures, and critical thinking activities.

4.1.2.1 Brief review on out-of-class learning. At
the beginning of class meetings, some teachers [23,
29, 30] start their lessons with a brief review of the
out-of-class learning (i.e., activation principle). A
Q&A session could provide an opportunity for
teachers to clarify the students’ misunderstandings
about video contents [23].

4.1.2.2 Mini-didactic lecture. Some teachers have
encountered problems when flipping their entire
courses [22, 31]. These difficulties suggested that
in-class short didactic lectures were still necessary
to deliver some of the more complicated concepts.
Although the flipped classroom approach
emphasizes the moving of direct lectures to outside
the classroom.

4.1.2.3 Critical thinking activities. By shifting
parts of the course materials to outside the
classroom, more in-class time can be spent on
critical thinking activities [32].

4.2 The major methods constructivist theory

The major methods constructivist theory
offer [32] involves six major activities: (1) Select
an appropriate problem, (2) Provide related cases,
(3) Provide learner-selectable information just-in
time, (4) Provide cognitive tools, (5) Provide
conversation and collaboration tools, and (6)
Provide social/contextual support for the learning
environment. Fig. 1 provides a depiction of the
FCMOC model.

4.2.1 Select an appropriate problem. (or question,
case, project) for the learning to focus on.

v' The problem should be interesting, relevant and
engaging, to foster learner ownership.

v' The problem should be ill-defined or ill-
structured.

v' The problem should be authentic (what
practitioners do).

v" The problem design should address its context,
representation, and manipulation space.

4.2.2 Provide related cases or worked examples to
enable case-based reasoning and enhance cognitive
flexibility.

4.2.3 Provide
just-in time

Available information should be relevant
and easily accessible.

learner-selectable information

4.2.4 Provide cognitive tools that scaffold required
skills, including problem-representation tools,
knowledge-modeling tools, performance-support
tools, and information-gathering tools.

4.2.5 Provide conversation and collaboration
tools to support discourse communities,
knowledge-building communities, and/or
communities of learners.

4.2.6 Provide social/contextual support for the
learning environment. This theory also offers the
following instructional activities to support
learning:

v Model the performance and the covert cognitive
processes.

v" Coach the learner by providing motivational
prompts, monitoring and regulating the leamer's
performance,  provoking  reflection, and/or
perturbing learners' models.

v' Scaffold the learner by adjusting task difficulty,
restructuring the task, and/or providing alternative
assessments.

4.3 5-Step Model to Move Students toward
Critical Thinking

5-Step Model to Move Students toward
Critical Thinking [33] involves five major steps: (1)
Determine learning objectives (2) Teach through
questioning (3) Practice before you assess (4)
Review, refine, and improve and (5) Provide
feedback and assessment of learning. Fig. 1
provides a depiction of the FCMOC model.

4.3.1 Step 1: Determine learning objectives.
Considering the gravity of a course, its placement
in a programme of learning, and its role in
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providing a base of learning to be built upon by
another syllabus, a teacher should first analyze the
key learning objectives that set what deportment
students should show when they exit the class. To
make critical thinking increase, these learning
objectives, as well as the obligation and
assessments, must include those tied to the higher
class of Bloom's (1956) taxonomy.

43.2 Step 2: Teach through questioning.
Questioning is a necessary part of the learning
process and teaching. It allows the teacher to create
what is already known and then to expand above
that to develop new ideas and understandings.
Questions can be used to stimulate interaction
between learner and teacher and to challenge the
learner to defend his or her position, (i.e., to think
critically).

4.3.3 Step 3: Practice before you assess. In the
past decade, a major transfer has taken place in
education; that transfer is an active learning.
Teachers that have used this approach usually find
that the students learn rather and that the courses
are rather enjoyable.

4.3.4 Step 4: Review, refine, and improve.
Teachers should plan to continually refine their
courses to ensure that their instructional procedure
is in fact helping the learner develop -critical
thinking skills. To achieve this, teachers should
observe the classroom activities very closely.

4.3.5 Step 5: Provide feedback and assessment of
learning. Teacher feedback, like evaluation,
compares criteria and standards to student
performance in an effort to assess the quality of the
result. However, the purpose of feedback is to
increase the quality of performance and, student
learning rather than to grade the performance and,
importantly, it has the potential to help students
learn how to evaluate their own performance in the
future. Feedback allows the student(s) and teacher
to take in dialogue about what distinguishes
successful  performance  from  unsuccessful
performance as they discuss criteria and standards.

Phases 2: The result of
measurement of the FCMOC model.

appropriateness

Table 1: Experts’ evaluation of the FCMOC model.

Results
X S.D.
4.66 | 0.47

Evaluation Lists Level

1. The principles

of FCMOC model
2. The components
of FCMOC model
3. The sequences of
FCMOC model’s
components that is
clear and continuous
4. The relations of
each component
towards the others
5. The arrangement
of the sequence of
FCMOC model was
suitable and easy to
understand
Summary

Very Good

4.72 | 0.45 | Very Good

4.68 | 0.47 | Very Good

4.70 | 0.46 | Very Good

4.62 | 0.49 | Very Good

4.67 | 0.47 | Very Good

Evaluation of the appropriateness of the
FCMOC model In Table 1 shows that the ten expert
agree with the principles of FCMOC model that
had very good results (mean = 4.66, S.D. = 0.47).
The components of FCMOC model ranked as very
good (mean = 4.72, S.D. = 0.45). The sequences of
FCMOC model’s components that is clear and
continuous were ranked as very good (mean = 4.68,
S.D. = 0.47). The relations of each component
towards the others was ranked as very good (mean
= 4.70, S.D. = 0.46), and the arrangement of the
sequence of FCMOC model was suitable and easy
to understand was ranked as very good (mean =
4.62,S.D.=0.49).

5. CONCLUSIONS

According to the document analysis that is
associated with the flipped classroom and
constructivist, together with mobile learning for
critical thinking, it was found that the FCMOC
model consists of three components: (1) Flipped
classroom learning activities on mobile learning
technology, (2) The major methods constructivist
theory, and (3) 5-Step Model to Move Students
toward Critical Thinking. The experts also evaluated
which step of the FCMOC model was most suitable
for the development of the respective aspects of
critical thinking skill. The knowledge review was
based on constructivist in the learning support
activities for students on mobile learning, being
applied both inside and outside the classroom.
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