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Abstract—The human brain has the cognitive areas that can
be used to think high, and need maintenance of brain
development. Brain cells of human beings from birth and forever
keep possession, even grew as an adult, in line with the
development of maturity. The frontal lobes are dealing with
abstract reasoning and problem solving more mature and parietal
lobes grow in size. Students are appropriately able to manage her
brain to produce results in the form of thoughts or ideas. The
ability of the student to manage his brain does not always work,
even more students are silent, without ideas. In such conditions,
the student needs habituation way of managing the brain through
a series of learning activities. This study aimed to obtain a student
response to the application of the model A-CAR on critical
thinking skills. Model A-CAR has a syntax to enable the brain
works. The syntax includes Activation, Confirmation, Activities,
Resume. The study was designed using the experiment. Data
obtained from the test are then analyzed using t-test. The results
of t-test showed that the model A-CAR higher critical thinking
skills acquisition results compared to direct instructional models.
critical
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I. INTRODUCTION

The human brain receives sensory information comes from.
Information is processed through the analysis, integration, and
synthesis and summarizes the overall information is then
stored in the thalamus (Sousa, 2012), (Jensen, 2011), (Reed,
2011). Brain sustainably reorganize themselves through the
experience of shaping the neural circuits that will determine
how the brain learns and later period (Sousa, 2012). Brain
engagement process on an ongoing basis to form a critical
component in the transfer of information from working
memory to the long-term memory storage (Sousa, 2012)
(Reed, 2011).

Learning in higher education involving the brain actively
seek and find information through learning activities.
Learning involves memory, both of which are neuroplastic
process. Learning to relate to the conversion experience
(Pinel, 2009), and the acquisition of knowledge (Gross, 2012).
Storage memory after brain associated with reactivated (Pinel,
2009), and into a retention (Gross, 2012). Retention built
through a logical conceptual framework and has meaning, and
consolidated into long-term storage network (Sousa, 2012).
The use of various strategies, approaches, models, methods,

and learning media is intended to improve retention. The
results of study these days is simply not acceptable and
applicable for today, but it can be stored and used in the
following days.

Increased retention of learning needs to be done on the
student in question in the way of learning. Student learning
problems seen in curiosity weakened, class discussions
"hollow" without an argument, and passivity to seek and find
yourself. The scheme in direct instructional student who hopes
to be able to receive without searching. Proper functioning of
the brain needs to be intensified in learning, because every
human being can learn effective if given brain function as well
as how the brain learns (Saleh, 2011). Model A-CAR
(Activation, Confirmation, Activities, and Resume) pay
attention to the way the brain learns that aims to improve
critical thinking skills. Critical thinking be the goal of a
college education (Arend, 2009), but in practice has not led to
the achievement of learning critical thinking.

The application of brain-based learning in learning can
improve academic achievement (Duman, 2006), achievement,

attitude and retention, achievements of conceptual
understanding  (Saleh,  2011).  Nuangchalerm  and
Charnsirirattana (2010), to develop a model PRADA

(Preparation, Relaxation, Action, Discussion, and Application).
Tompkins (2007) developed a model of IGNITE (Interval,
Grouping, Novelty, interconnectedness, Technology, and
Environment). Seesom (2012) developed Braise models
(Brain-Gym, Rouse, Accessing Information, Implementation,
Summary, and Extension). Sousa, 1995; Smith, 2003 (in
Saleh, 2011) integrates the principles of brain-based learning
through seven phases brain compatible instructional. The
phases include: Activation, Clarify the outcomes and paint the
big picture, Making a connection and develop meaning, Doing
the learning activity, Application and integration / Demonstrate
students understanding, Review for students retention /
Closure, Preview the next topic.

Brain-based learning has been implemented within the
framework of the study varied, namely experiment (Duman,
2006; Ozden, 2008; Pennington, 2010; Saleh, 2011),
qualitative (Tompkins, 2007), development (Nuangchalerm
and Charnsirirattana, 2010);  correlation (Klinek, 2009;
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Kiedinger 2011; Ghraibeh, 2012). The research was conducted
within the framework of experimental research.

Il. METHOD

This research is a quasi-experimental with control group
design. Control class by applying direct learning model, while
the experimental class by applying A-CAR learning model.
The population includes all students in Meteorology-
Climatology courses in the second semester 2014/2015.
Control class and experimental class as a research subject was
determined by random. The research was conducted during
one semester, and two tests, namely the Middle Exam (ME)
and Final Exam (FE). The results of tests on the control class
and experimental class was analyzed using t-test at the 0.05
level. See Table 1.

TABLE 1. DESIGN QUASI-EXPERIMENTAL

Test
Class Treatment Analysis
ME FE
control direct learning model N N
t-test
experiment A-CAR learning model N N

I11. FINDING AND DISCUSSIONS

A. Brain Based Learning: A-CAR

The human brain has the cognitive areas that can be used to
think high (higher-order thinking), and the necessary
maintenance of brain development (Sylwester, 1997 in
Clemons, 2004). The brain learns new patterns and to
creations on the pattern that has been mastered into the pattern
itself. The process of recognition or scanning the pattern can
occur template matching (Reed, 2011; Solso, et al. 2008) that
match and complete the pattern. Students are further required
to develop higher-level thinking, such as critical thinking that
is more meaningful. Making of this happens if students do
cognitive connections in the brain.

Learning generally involve the brain to think, but brain-
based learning is characterized by the involvement of the
strategy is based on principles derived from an understanding
of the brain. Brain-based learning is studied according to the
way the brain learns, is designed by nature to learn, and
consider how the brain learns optimally (Jensen, 2011),
learning approach based on the structure and function of the
human brain. The human brain as an organ that has the
potential for extremely high and every human being can learn
effectively if given brain function as well as how the brain
learns (Saleh, 2011).

Brain-based learning into the basic model of the A-CAR is
procedurally activated the workings of the brain. Learning
begins from the activation of the brain to activate the neuron,
then be ready to do the critical thinking process. Learning
planned using the syntax: Activation, Confirmation, Activities,
and Resume.
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Activation in the model A-CAR is the first step to enable
the students. Activation is meant to stimulate memory
processor system. The form of questions (Sousa, 2012)
conducted a foothold cognitive activation of neurons perform
his duties activate neurons that others in the elements of the
brain. Functions neurons as receiver and sender information.
Impulses nerve extends from the axon to the synapse releases
neurotransmitter triggering receptor sites on other neurons to
form the pattern of connections between neurons (Sousa,
2012), and the more connections are made, the better (Jensen,
2011).

Confirmation in the model A-CAR is intended to convey
the purpose of learning, but students can propose other
purposes, then becomes a shared commitment. Confirmation
of the objectives need to be written down and shared
commitment, because the goal is an important aspect of
learning (Jensen, 2011). Placement learning objectives prior
learning activities to provide direction to the concentration, the
outpouring of concern (Reed, 2011), and improve performance
(Jensen, 2011). Interest can also be a challenge that must be
faced, because learning is enhanced by challenge and inhibited
by threat (Caine and Caine, 1990).

Activities in the model A-CAR is at the core of learning in
the form of learning activities. Activities can be read (text,
graphics, tables), interpret images, perform internet links,
tasks, answer questions, make inquiries, and make notes.
Activities to learn to build a dynamic brain work supported by
the app to get the concept of the usefulness of the concept.
Resume to be a step late model A-CAR to give the effect of
strengthening the concept, retention, and facilitate dialing
memory.

B. Critical Thinking

Critical thinking is a way of thinking to decide based on the
argument (Onions, 2009 in Kalelioglu, et al. 2014). Educate
critical thinking skills, must engage students in discussion and
reasoning, looking for evidence to conclusions, make decisions
or find solutions (Huang, et al. 2012). Various methods have
been carried out not only on testing methods but have
confirmed the effectiveness of the method, because the use of
effective methods to encourage students pursuing a strategy of
critical thinking (Arend, 2009). Critical thinking strategies that
have been grown in students can be developed into a pattern of
thinking. Patterns of thinking that continuously carried out in
response to learning can be developed into analytical skills.
Analytical skills give birth to creativity, habits reflect, and ask
the various aspects of life (King, 1995).

Critical thinking is a logical consequence of brain-based
learning, critical thinking involves the ability to think to
respond jelly and argumentative. Critical thinking is a self-
regulatory judgment which is realized through the
interpretation, analysis, evaluation, and inference (Paul, et al.
2007), organized cognitive process (Cuceloglu, 1994, in
Arslan, 2015). Critical thinking skills include knowledge,
ability and willingness to ask and answer questions at the right
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time (Browne and Keeley, 2012), through appropriate
measures, Jensen (2011) calls it a survival imperative. Critical
thinking has characteristics: Asking questions, defining a
problem, examining evidence, analyzing assumptions (Wade,
in Arslan, 2015), interpretation, analysis, evaluation, and
inference (Paul, et al. 2007), and their challenges (Brookfield,
1987, in Marrapodi, 2003).

Critical thinking skills can be taught (Jensen, 2011),
therefore, critical thinking can be built through reading,
writing, listening and speaking. Critical thinking can occur
when faced with the choice to decide, or solve the problem,
determine the kind of action that should be done in a logical
way. Critical thinking skills by Fisher (2001) referred to as the
ability to think on what he was thinking (thinking about
thinking ones) or metacognitive.

Critical thinking requires the ability to identify problems,
find solutions, understand the priority of solving the problem,
using a language that is precise, clear, and unequivocal, data
interpretation, find the logical relationship between
propositions, draw conclusions and generalizations, reconstruct
the pattern, and an accurate assessment of things certain. Thus
critical thinking are conceptual, as presented by Brookfield,
(1987, in Marrapodi, 2003): "Critical thinking is a process, not
an outcome, manifestations of critical thinking vary According
to the Contexts in the which it Occurs".

C. Result

Test critical thinking skills that consists of the elements
contained in the critical thinking test questions. The test
results critical thinking skills experimental class and control
class can be seen in Figure 1. The average test results critical
thinking skills experiment class and control class 4.29 and
6.02. Based on different mean, t-test result that was significant
at the level 0.037<0.05.
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critical thinking elements

Fig. 1. Results of critical thinking skills test experimental class and control
class

D. Discussion

Instructional design based on the model of the A-CAR
oriented to the needs of students can improve curiosity of
learning. Students learn without pressure, they discuss, and
internet access. Students have learned the habit of critical

Advances in Social Science, Education and Humanities Research, volume 79

thinking pattern. Results of higher critical thinking skills in
experimental class, because they have learned that is
synchronized in learning. This suggests that the critical
thinking skills can be taught (Torrance, 2000 in Yayinwang,
2012; Jensen, 2011).

Improving the ability of critical thinking can occur because
the learning consequences on learning activities. Learning
synchronized with teaching materials as a whole learning
activities. Contains teaching materials about the series of
lectures arranged in a sequence, with systematic presentation
(Herman, 2001) in accordance with the plan of the course of
the semester. Students can design their learning activities in
accordance with the order of the plan of lectures, so that
students become ready to learn. Illustrations or images on any
topic of teaching material has been building knowledge, and
help become critical thinkers (Boyles, 2014).

Learning leads to the formation of critical thinking, the
mind (brain) is based on the theory of learning (Schunk, 2012),
the theory of cognition and its application (Reed, 2011),
cognitive psychology (Solso, 2008), and learning-based brain
(Caine and Caine, 1990; Jensen, 2011). The indication lies in
responsive action in the form of a question (Browne, 2012).
Students may find themselves clarity of the concept using his
mind, a link to the internet for the development of knowledge
and reasoning. Students use his reason to analyze, synthesize,
analogical, and critical thinking, as well as the ability of
metaphysics (Sadulloh, 2011), or metacognitive (Solso, 2008)
to explore the logic.

Critical thinking is generated from the education, training,
and practicum (Snyder and Snyder, 2008), as well as an
increase in capacity. Critical thinking as a source of power
that is expressed on a variety of experiences, situations, and
events (Emanuel et al. 2012) The ability of critical thinking of
students became an important goal of education (Bahr, 2010)
set out in the curriculum, which is producing quality graduates
and competitive high.

IV. CONCLUSIONS AND SUGGESTIONS

A-CAR model study should be carried out continuously to
establish patterns of thinking student. A-CAR model necessary
teaching materials are also oriented companion of brain-based
learning theory
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