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Habits of Mind; Discovery The Habits of Mind of SMK students must be classified as
Learning Model; Vocational high, therefore researchers conducted research on
High School investigating the thinking habits of SMK students by using

the help of learning models based on problem solving in
their own way (Discovery Learning). The method used is
descriptive qualitative with a sample size of 33 students of
class X in SMK Madiun. Data collection uses initial and
final tests. The results of the study said that students’
thinking habits improved after being given gquestions in the
form of test training, and assisted with discovery learning
models. Judging from the aver@e number of pretest and
posttest worth 80.8 and 115 the n-gain value is 0.6 with the
medium category, the value is obtained from each indicator
of habits of mind thinking about thinking 1 with high
category, thinking flexibly 0.9 with high category, applying
past knowledge to new situation 0.7 with high category,
questioning and posing problem 0.6 wglh medium category,
creating, imagining, innovatifg) 0.2. Based on the N-gain
value of each indicator, it can be concluded that the
discovery learning model can improve students' habits of
mind.

INTRODUCTION

Physical education is a science of education which is one of the branches of natural education which
usually underlies the progress and development of technology which is growing rapidly. As with science
that discusses natural events that can make humans able to live a life commensurate with natural law.
The preservation of natural resources cannot run well if it is not based on an understanding of concepts
about physics, in studying physics must apply the main key that is habits of mind.

Habits of mind.emerged through Costa [1] then continued by Marzano [2] in his book entitled "a
different kind of classroom". Initially by Costa [1] made a "thought hierarchy" article in The Behavior
of Intelligence [3] . Marzano revealed that habits of mind.are part of the 5 dimensions of learning,
namely: (1) behavior and perception, (2) aoquirind integrating knowledge gained, (3) developing
knowledge, (4) using knowledge meaningfully, (5) habits of mind.
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Habits of mind.expressed by Costa & Kallick [4] intelligent people can be seen through how to solve
problems. Below are indicators habits of mind according to Costa & Kallick [5].

Table 1. Indicators of Habit of Mind

No Habits Of Mind How to Train How to Measure
I Persisting students are given several Test
_ problems
L . The teacher gives students
2 M Isivit . . Test
anaging mpUisIviLy problems about physics material ©s
Listening with understanding and The teacher gives demonstrations .
3 Trial
empathy to students
C . The teacher gives students
4 Thinking flexibly problems about physics material Test
5 Metacognition students are given several Test
problems
The teacher gives d strations .
6  Striving for accuracy e teacher gives demonstrations Trial
to students
- . students are given several
7 st d problem pos ® Test
Questioning and problem posing problems es|
g Applying past knowledge to new students are given several Test
situations problems ’
9 'I'hlr}kmg ] communicating Eiih Educators do demonstrations Trial
clarity and precition
% Gathering data through all sense Educators do demonstrations Trial
. . -, . . students i s 1
11 Creating, imagining and innovating STUCIENs afe given severa Test
problems
% aRz:pondlng T TCR Educators do demonstrations Trial
13 Taking responsible risk Educators hold demonstrations Trial
14  Finding humor Educators do demonstrations Trial
15 Thinking interdependently The teacher does a demonstration Trial
16 Remaining open to continuous The teacher does a demonstration Trial

learning

Marita revealed that the habits of mind is a skill possessed by someone who can bring up intelligence if
used by facing existing problems [6]. So, the habits of mind is a habit of someone who leads to a high
ability, finally someone can act productively, so that the brain can work together in solving various
physical problems in the matter of rotational dynamics. The habit of mind is very important for everyone,
especially for students, because when students have high habits of mind, students will have the
opportunity to solve various problems easily using their own way. Students’ habits of mind will reach
the highest level if students start to get used to thinking by solving exact sciences problems such as
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physics, physics becomes the main factor to raise the level of habits of mind because physics science is
quite difficult for students. Students who are emphasized in the completion of physics, then students’
habits of mind will be high. Based on that, physics can be used as a material to shape students’ habits of
mind. Researchers are able to conclude physics can be used as material to elevate students' habits of
mind, because researchers are at the college level majoring in physics. Physics is the main factor to raise
the level of habits of mind because physics is quite difficult for students. Students who are emphasized
in the completion of physics, then students' thinking habits will be high. Based on that, physics can be
used as a material to shape students' habits of mind. Researchers are able to conclude physics can be
used as material to elevate students' habits of mind, because researchers are at the college level majoring
in physics. Physics is the main factor to raise the level of habits of mind because physics is quite difficult
for students. Students who are emphasized in the completion of physics, then students' habits of mind
will be high. Based on that, physics can be used as a material to shape students’ habits of mind.
Researchers are able to conclude physics can be used as material to elevate students’ habits of mind,
because researchers are at the college level majoring in physics.

According to Costa & Kallick, the habits of mind, namely the physical attributes of the intelligence of
students in gaining knowledge and knowing how to practice through learning [5]. Meanwhile, according
to Marzano et al [7] and Costa & Kallick [5], the habits of mind is to educate children in developing
their own potential. Then Sriyati revealed that the habits of mind helps students in carrying out self
regulation in learning and obtaining social relations [8]. So Habits of mind is importangor all students,
because it can make students become aware of the various problems encountered, be able to solve
various problems, be able to solve problems quickly using their own ways and make students tend to
form certain intellectual behavior pattems.

But in real conditions, schools that really invite students to get used to thinking don't yet exist. So from
that students become a side effect, students' thinking becomes relatively low, the activeness of students
has not yet been formed, in solving problems with lessons takes quite a long time. These problems must
be solved by replacing the learning model which is entirely focused on the students, so that students feel
happy and enjoy the existing learning. When students feel happy, indirectly their confidence to be active
will be formed. Learning model that is able to help students solve problems is discovery learning.

Discovery Learning is a learning theory that can be used as a guide to students' practice in solving
problems in their own way. Discovery Learning has advantages as follows: encouragement of students
to think for themselves, students practice utilizing workggsources, students understand the concept of
material [9]. Therefore the Discovery Learning model is able to change students from passive to active.
In addition to using the Discovery Learning model to make students active and to get used to thinking
by giving questions in the form of test training. This can be seen through the Rohim & Susanto’s opinion
which says that Discovery Learning can give students opportunities to be more active [10].With the
training questions concemning the characteristics of thinking habits, then the mindset of students will
become increasingly higfJand students will be able and responsive to problems related to physical
material. Based on this, it can be concluded that discovery learning is suitable for increasing the level
habits of mind.

Supporting theory in conducting research is the data from research by Rahzianta & Hidayat which states
that students' low thinking in thinking can lead to a high level of confidence in success in tests [11].
Through this theory, rese%lers conducted a study of the habits of mind students of class X vocational
school physics materials. This study aims to investigate how the habits of mind SMK grade X students
in physics material. The reason for this research using class X is because class X Vocational High School
in Madiun already has the potential in understanding the concepts of physics materials and the ability to
solve problems in physics, in addition to solving problems at school, vocational students are also able
to solve problems outside the school.

METHOD
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Place and time of research
This research at SMK Gamaliel Madiun, located on J1. Slamet Riyadi No .48, Kanigoro, Kec. Kartoharjo,
Madiun City, East Java 63118. The study was conducted in October.

Research methods

The research method is a qualitative descriptive method. Qualitative descriptive is to take data that
clearly illustrates what actually happened [12]. The data obtained in this research is through pretest and
posttest activities. Research that uses qualitative descriptive is taking data where the researcher becomes
the instrument answer, the data collection is carried out in combination and the data analyzed has
inductive nature [13].

Research subject

The subject of research is grade X students of SMK in Madiun. The research technique uses purposive
sampling with the meaning that the researcher determines taking a sample with the determination of the
same characteristics as the objective, so that the research problem can be answered.

Procedure for conducting research

[Lomeen | O | T

| F ion of ressarch inst | | Validation of research instraments ‘

bl E—

Research data collection
| 1
Pretest Habits Of Mind Implementation of leammg with
discovery leammg

——

| Postiest Habits O Mind |
Process and analyzad |
.

Fig 1. Research implementation stage

Instruments and Data Collection Techniques

This research instrument in the form of a syllabus, learning implementation plan, and tests (Pretest and
Posttest). The te@)instrument used was a description test and the material being tested was rotational
dynamics.Tdata collection techniques in the form of post-test and pre-test with the aim to improve
students' thinking habits on physics material. The test will contain 10 questions using the habits of mind
indicator. This test is divided into 2 namely 5 initial questions and 5 final questions. The following test
questions are used:
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Table 2. Test Habits of Mind

No

Habits of Mind
indicator

Question

Pretest

Posttest

Thinking about
thinking (Thinking
about thinking /
metacognition)

What factors influence the moment of force?

What are the quantities that affect the angular
momentum?

v

Thinking Flexible

Budi maintains a bat that emits electromagnetic
waves around 20,000 Hz. The purpose of bats is
to produce waves of that size so that they cannot
crash into objects that are around them. Budi
used to keep bats in a ball-shaped box with a
mass and radius of about 5 kg and 5 m. From
this event determine the angular momentum?

Budi maintains a bat that emits around 5,000 Hz
of electromagnetic waves. The purpose of bats
is to produce waves of that size so that they
cannot crash into objects that are around them.
Budi used to keep bats in ball-shaped boxes
with a mass and radius of about 2 kg and 7 m.
From this event determine the angular
momentum?

N

Questioning and
finding problem
solving
(Questioning and
posing problems)

Ridho climbed a homogeneous ladder leaning
against a slippery vertical wall. The weight of
the ladder is 300 N and the weight of Ridho is
700 N.If Ridho goes up as far as 3 m before the
stairs slip. What is the coefficient of friction
between the floor and the stairs?

Ridho climbed a homogeneous ladder leaning
against a slippery vertical wall. The weight of
the ladder is 50 N and the weight of Ridho is
100 N. If Ridho goes up as far as 3 m before the
ladder slips. What is the coefficient of friction
between the floor and the stairs?

p-1SSN: 2477-5959 | e-ISSN: 2477-8451

77




Vocational High School Students™ Habits of Mind In Physics Material Through Discovery Learning Models
Heni Astatin, Tantri Mayasari, Farida Huriawati, Rinko Oi

4  Useof past Inthe past many children who played rolling the N N
knowledge in the ball in a sloping field, like the picture below:
latest situation e
(Applying past s
knowledge to new ) -
situation) ‘gx\.
information :

Solid cylinder = blue
Cylinder ring - green
Round shell - red
Solid ball - orange
The four objects have identical mass and the
fingers race in the plane while rolling without
slipping. If all four balls are rolled on an incline
at the same time, which one is the first ball to
_ reach the bottom? Tell!
5  Creating, Make a design of a high-speed spinner fidget R R

imagining, with explanation?

innovation

(Creating,

imagining,

innovating

Data Analysis
Data analysis uses N-Gain to find out an increase in students habits of mind through pretest and posttest.
The equation used as follow [14-15]:

N — Gain = 2os_ Sere

‘maks Spre (1)

%ormation :

Spest = posttest score
Spre = pretest score
Smax = Ideal maximum score

N-Gain have a score acquisition category [16] to find out the habits of thinking. Habits of mind has a
high level it N-Gain> 0.7, if the habit of thinking is medium if the value of N-Gain is around 0.3 <g
<0.7. While the lowest N-Gain value is if G <0.3.

RESULTS AND DISCUSSIONS

Based on the research results obtained data gﬁ.bits of mind of vocational students in the City of Madiun
on the subject of rotational dynamics physics with the help of discovery learning models as follows:

Table 3. Pretest and Posttest averages
No Habits of Mind indicator Pretest Posttest
1 Thinking about thinking (Thinking about
R . 124 132
thinking / metacognition)
2 Thinking Flexible 66 129
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3 Questioning and finding problem solving

(Questioning and posing problems) 81 12
4 The use of past insight in new conditions
(Applying past knowledge to new 66 118
situation)
5 Creat‘in‘g, in‘mginin‘g, innovation (Creating, 67 34
imagining, innovating
Average 80.8 115

After obtaining a recapitulation of the ms@s of the pretest and posttest average calculation of each
indicator, then proceed to the calcgation ot the value of N-gain (test of unalnalized gain). From the
results of the average value in the table above it can be concluded that there is an increase in thinking
habits even though only a slight increase. For more details, see the N-Gain score below:

Table 4. N-Gain Value

No Habits of Mind indicator N-Gain Category
1  Thinking about thinking (Thinking 1 High
about thinking / metacognition)
2 Thinking Flexible 0.9 High
3 Questioning and finding problem 0.6 Medium
solving (Questioning and posing
problems)
4 Use of past insights into new situations 0.7 High
(Applying past knowledge to new
situations)
5  Creating, imagining, innovation 0.2 Low
(Creating, imagining, innovating
N-gain amount 0.6 Medium

Table 4 shows that the n-ggin ability habits of mind of each indicator as follows indicators gfgthinking
about thinking belong [DE& high category with n-gain 1, the indicator of thinking flexBy elongs to
the high category with n-gain 0.9, indicator questioning and posing problem classified in tl‘amedium
category with n-gain 0.6, the indicator applying past knowled ge to new situatio®f§ classified in the high
category with n-gain (0.7, and for crea[in@nnnva[ing, imagining indicators it is in the low category with
n-gain ().2. The data shows the value of n-gain habits of mind of students 0.6 in the medium category.
During the learning process using discovery learning models, observers and researchers observe student
activities while participating in learning with discovery learning learning models. All habits of mind
indicators appear during the learning process using discovery learmning models even though there is one
indicator that is classified in the low category. The following explains the appearance of habits of mind
indicators during the learning process using discovery learning models.

In table 4 shows the first indicator of thinking about thinking indicators, namely awareness of what is
done and the consequences of actions taken. This indicator has an average of 124 for pretest and 132 for
posttest with n-gain 1, which means it has a high category. This can be seen when students solve
problems that contain things that affect the material discussed when using the discovery learning model.
In the first category many students are able to mention the effect of a material. The second indicator of
thinking tlexibly is open thinking and providing sollejns from various angles. This indicator has an
Eemge of 66 for the pretest and 129 for the posttest with an n-gain value of 0.9 which means it has a

gh category. This can be seen when students solve one problem using many equations. In this category
many students are able to solve one problem in many ways. The third indicator is a questioning and
posing problem indicator that is having a sense of wanting to understand. This indicator has an average
of 81 for the pretest and 112 for the posttest with an n-gain of 0.6, which means it has a medium category.
This can be seen through students when working on problems that are not yet able to connect the
problems with daily life and are not too capable of connecting problems with what is in their minds. In

is indicator only half of the students are able to associate the problem with what is thought. The fourth
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indicator applies the indicator past knowledge to new situation with the meaning of contracting old
knowledge with new knowledge. This indicator has an average of 66 for the pretest and 118 for the
posttest with an n-gain of 0.7 in the sense of having a high category. This can be seen through students
when working on problems using the methods that have been given in the old leaming. The fifth
indicator of creating, imagining, innovating is the delivery of different ideas. In this category many
students are able to work on problems using knowledge that has been obtained. This indicator has an
average of 67 for the pretest and 84 for the posttest with an n-gain of 0.2 in the sense of having a low
category. It can be seen through students when working on problems that smell like making a tool
framework.

Based on the description above, it can be said that the average value of the pretest of each indicator of
habits of mind before using discovery learning, the average value is still low, the low habits of students
are due to the ability of students’ habits of mind have not been optimally explored and the lack of
stimulus pﬂvided by the teacher, whereas after using discovery learning models the average value has
increased. Discovery learning model is a model that makes students active and makes students able to
solve problems in their own way. The syntax of discovery learning models that help improve students’
habits of mind is the fifth syntax and the sixth syntax. The fifth syntax is that students are encouraged
to carry out experimental activities, in this experiment students do it carefully so that they can produce
data according to the guidelines. The sixth syntax is analyzing the experimental data, in this syntax
students learn how to solve the data that has been obtained using their own method.

The results of this study make a major contribution to the field of education, such iscovery learning
models can be used by teachers as a learning model for the application of students' habits of mind. When
the habits of mind of high school students automatically graduate qualified students. The quality of
graduates and the quality of education in schools is formed by how the teacher provides material to
students, and is formed from the use of learning models.

CONCLUSION AND SUGGESTION

From the results and discussion earlier, the conclusion can be stated that the ability of students’ habits
of mind have improved after discovery learning model is applied with improvement score of 0.6 in
medium category.
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