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Abstract— This study aims to determine the feasibility of
developing Anti Miskim software to reduce misconceptions
of students of class X in chemical bonding material. This
type of research is a development research that develop
Anti Miskim software on chemical bonding material and
research design used is R & D research (Research and
Development). Target of this research is student of class XI
MIA SMA Negeri 1 Krembung. The instruments used are
the review sheet, content validation sheet and construct,
student response questionnaire, and student activity
observation sheet. Software developed using PHP
programming language. The results showed that (1) the
validuty of Anti Miskim software on chemical bonding
material obtained an average validation result of 0.775, for
content validation of 0.75 with high criterion and construct
validation of 0.8 with very high criterion. (2) the
practicality of Anti Miskim software on chemical bond
material based on student response result supported by
data of observation result of student activity get average
result equal to 94.07% with very good criterion (3) Anti
Miskim  software effective in reducing student
misconception as indicated by percentage the average shift
of conception from misconception to know concept is
81.26%.
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I. INTRODUCTION

Chemistry is a branch of natural science that studies the
structure of matter, the composition of matter, the nature and
changes of matter and the energy that accompanies the
material changes.

Chemistry subjects have characteristics: (1) most of the
concepts are abstract, simple, tiered, and structured, (2) a
science to solve problems and describe facts and events [1].
The common concepts of misconception in students are the
concepts of matter, energy, acids and bases, atomic
structures, molecules and chemical bonds, electrolyte and
non-electronic  solutions, chemical equilibrium, redox
reactions, and chemical bond complex reactions [2].

Based on the results of pre-research in various schools
the percentage of the average conception of students who
experienced misconception in SMAN 4 Bangkalan as much
as 24.76%, in SMAN 12 Surabaya as much as 31.89%, in
SMAN 1 Krembung as much as 27.43%. For MKI

(misconception 1) in SMAN 4 Bangkalan 9.52%, in SMAN
12 Surabaya 15.14%, in SMAN 1 Krembung 9,71%. For
MK?2 (misconception 2) in SMAN 4 Bangkalan is 24,76%,
in SMAN 12 Surabaya 13,51%, in SMAN 1 Krembung
17,14%.

Misconceptions that occur in students must be eliminated
and should be of particular concern to the teacher as well as
the students themselves, because conception is very strong
and relatively stable [3]. The consequences can be caused if
misconceptions are not overcome that can disturb the next
conception.

One attempt to reduce misconceptions is to use
conceptual change text. The learning of conceptual change is
described as part of a learning mechanism that requires
students to change their concept of phenomena or principles
either through restructuring or integrating new information
into existing schemes [4].

Conceptual change has four stages, (1) showing student
conceptions, (2) creating conceptual conflict, (3)
equilibration process, (4) reconstructing student conceptions.
The conceptual change model is based on important
elements of prior knowledge and cognitive conflict [5]. The
purpose given by such conflict situations is that students will
be aware of their misconceptions and want to rebuild the
original idea so as to motivate them in making the right
understanding.

CCT is a teaching material that can help students change
students' misconceptions with scientific concepts by
revealing the student's early conceptions, reminiscent of the
common form of common misconceptions, and then
comparing with conceptions held by the conception of
scientists through explanations and examples [6].

Several methods used to measure misconceptions that
exist in the students are interviews and written tests. But the
method takes a long time and is difficult to implement. To
be able to reduce misconception on the students required an
effective and fast media, because when using the manual
will take a long time and tend not to be effective. For that
we need a media that can reduce student's misconception
quickly and effectively.

In the learning process, students must build a knowledge
based on their own experience. The speed of students in
building a knowledge and receiving new knowledge is
different, with software that will be developed students can
work in accordance with the ability of each and get optimal
results.
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Other studies have also shown that previously developed
software was able to detect chemical misconceptions on
acidic and basic subjects [7]. Software can also be used as
an instrument to measure the level of cognitive conflict in
acidic base material [8].

II. METHOD

Type Research is a development study that develops
anti-miskim software on chemical bonding material. This
instrument was developed to reduce misconceptions in
students for chemical bonding materials. This research uses
R & D research (Research and Development). The objective
of this research is anti miskim software developed on
Chemical Bond material which can be used to reduce
student misconception for chemical bond material. This
software was developed using PHP program. Here's the R &
D research design flow:

Poten- Data Product Design
tials and Collec- Design Valida-
Pro- tion tion
blems
Test Product Product Design
Usage Revision Trial Revision
Product
Revision

Fig. 1. Method Steps Research and Development (R&D) [9]

The developed software consists of a pretest problem,
with a three-tiered test for detecting misconceptions,
conceptual change text (CCT), and a posttest problem on
chemical bonding material. The classification of student
answers with a three-tiered test is as follows:

TABLE L GUIDELINES FOR STUDENT ANSWERING
CLASSIFICATION[] 0]
. . Second | Third
First tier tier tier Category
Know the
True True Sure Concept(TK)
Misconceptions 1
True False Sure (MK1)
Misconceptions 2
False True Sure (MK 2)
Misconceptions
False False Sure (MK 3)
Not Do not Know the
True True Sure Concept (TTK)
Not Do not Know the
True False Sure Concept (TTK)
Not Do not Know the
False True Sure Concept (TTK)
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. . Second | Third
First tier tier tier Category
Not Do not Know the
False False Sure Concept (TTK)

Analysis of the result of the misconception shift is
used to know the ability of anti-miskim software in reducing
misconception on chemical bonding material. This analysis
includes analysis of answers per question, the resulting
output is the percentage of student concept shifts. Student
concept shift is calculated from misconception (MK) to
know concept (TK).

Calculations are done through the Excel program with

formula below:
_ LBME-T

By ME shift = m:‘{lﬂﬂ%

Keterangan :

¥ MK-T :the number of misconceptions shifts into
concepts

¥ MK start : number of students' initial misconceptions

III. RESULT OF RESEARCH AND DISCUSSION

Anti Miskim software is tested on the students of class
XIMIA 6 SMAN 1 Krembung. The number of students who
tested the use of as many as 15 students. The output of the
software will be described as follows:

A. Feasibility Analysis Based on Data Validation

1. Content Validity
Criteria of content validity in software developed
include: truth of material in software, suitability of
material in software with curriculum, material
suitability with software with Basic Competence
(KD), conformity of material in software with
indicator and test purpose.
In the first aspect aims to find out the truth of the
material in the software, each item obtains a validity
value of 0.75 which is included in the high criterion,
so that aspect can be said to be valid.
In the second aspect aims to determine the fulfillment
of requirements as software learning to reduce
misconception, each item obtains a validity value of
0.75 which is included in the high criterion, so that
aspect can be said to be valid.

2. Construct Validation
Criteria of construct validity on software developed
include: feasibility in terms of visual appearance,
ease of wuse, practicality as a tool to reduce
misconceptions.
In the first aspect relating to the software display, the
Ist, 3rd, and 4th items obtain a validity value of 0.75
which is included in the high criterion, while the 2nd
item obtains a validity value of 0.875 which belongs
to very high criterion, so that aspect can be said to be
valid.
In the second aspect related to ease of use of
software, each item obtains a validity value of 0.875
which is included in very high criteria, so that aspect
can be said to be valid.
In the third aspect related to the practicality of the
software to reduce misconceptions, each item obtains
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a validity value of 0.75 which is included in very
high criteria, so that aspect can be said to be valid.

B. Analysis Of Student Responses

The average percentage of student response results
obtained is 89%. The graph of the percentage of student
response results obtained are as follows:

100%

0,

o 95%
)

= 90%
Q
2
5

A~ 85%

80%

12 3 456 7 89

Response To-
Fig. 2. Graph of Percentage of Student Response Results

In the first response (related to students' understanding of
the steps of using Anti Miskim software) and secondly
(related to student interest in Anti Miskim software) the
results obtained from the student response questionnaire for
each response were 100% and 93.33%.

In the third response (related to the clarity of using Anti
Miskim software), the fourth (related to the language used in
the software), the fifth (related to ease in understanding
chemical bonding problems) and sixth (related to ease in
understanding chemical bonding material) the percentages
for each response are 100%, 86.67%, 93.33%, and 86.67%.

In the seventh response (related to the students' interest
in chemistry learning using Anti Miskim software), the
eighth (related to student spirit in chemistry learning using
Anti Miskim software) and the ninth (related to student's
independence in studying chemical bonding material using
Anti Miskim software) participated in obtaining students
response for each response of 93.33%, 93.33%, and 100%.

C. Initial Conception Analysis of Students

Here is shown the output shift of conception owned by
one of the students who have been testing the use of Anti
Miskim software
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Fig. 3. Display Output Shifting Misconception on Anti-
Miskim Software

The number of students experiencing misconceptions,
know concepts, and do not know the concept is shown by
Table 2.

TABLE II. CONCEPTION TEST RESULT ON ION BOND MATERIALS
Problem Problem Problem
1 2 3
D k7] D 7] D D
[<5] [ (5] (5] (5] [<5]
o| 8| | 8| | 8
o o o a o a
N““‘Tber of l vl 2] 3| 96|12
Number of
MK1 6 2 2 1 5 -
Number of
MK2 3 - 1 - 1 -
Number of
MK3 2 - 8 - 1 -
Number of
TK 3 1 1 5 2 3

Percentage of students experiencing MK1 in ion bond
concept is 28.89%, MK2 is 11.11%, and MK3 is 24.44%.
While the percentage for students who know the concept (T)
is 0.22%.

As for the pretest results of covalent bonds are shown in
Table 3

TABLE III. CONCEPTION TEST RESULTS ON COVALENT BOND
MATERIALS
Problem Problem
Problem 1
2 3
— +— +— +— 4 4
4 3| 8 3 8 3
- +— ] +— +— +—
<3 1 7%2) f<5 1% ()
— o — (@] — @)
a o o a o o
Number of
T 3 12 2 12 6 11
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Problem 1 Problem Problem
2 3
21 218 8|8 %
o 8| 8|g o
o o a a o o
Number of
MK1 2 - 2 1 3 1
Number of
MK2 5 - 1 - 2 -
Number of
MK3 4 - 6 - 2 -
Number of
TK 1 3 4 2 2 3

Percentage of students experiencing MK1 in ion bond

concept is 15.56%, MK2 is 17.78%, and MK3 is 26.67%.
While the percentage for students who know the concept is
24.44%,.

D. Analysis of The Results of Answers Per Problem

1. Concept of lonic Bonds
The first pretest problem on the concept of ionic
bonds is the definition of ionic bonds. In this problem
found students who experienced miskonsepsi MK1 as
many as 6 students, MK2 as many as 3 students, and
MK3 as many as 2 students. After reading the
conceptual change text (CCT) which has been
presented in Anti Miskim software there is a change
of conception on the students. The percentage of
conception shifts from misconceptions (both MKI1,
MK?2, and MK3) to know concept (T) for the first
pretest problem of ionic bonds is 81.82%.
The second pretest problem of ionic bonds is related
to the physical properties of ionic compounds.
Students who experienced MK3 for the second
problem were 8 students from 15 students. After
reading the conceptual change text (CCT) which has
been presented in Anti Miskim software there is a
change of conception on the students. The percentage
of conception shifts from misconceptions (both MK1,
MK?2, and MK3) to know the concept (T) for the
pretest problem of both ionic bonds is 72.73%.
The third pretest problem of ionic bonds is related to
the example of the ionic compound. Students who
experienced MK1 for the second problem as many as
7 students from 15 students. After reading the
conceptual change text (CCT) which has been
presented in Anti Miskim software there is a change
of conception on the students. The percentage of
conception shifts from misconceptions (both MKI1,
MK2, and MK3) to know the concept (T) for the first
pretest of ionic bonds is 85.71%.

2. Concept of Covalent Bonds
The first pretest problem of covalent bonds about
definition of covalent bonds found that the number of
students with misconceptions of either MK1, MK2,
or MK3 was 11 out of 15 students. After reading the
conceptual change text (CCT) which has been
presented in Anti Miskim software there is a change
of conception on the students. The percentage of
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conception shifts from misconceptions (both MKI1,
MK2, and MK3) to know the concept (T) for the first
pretest problem of ionic bonds is 81.82%.

The second pretest problem of covalent bonds is
related to the process of formation of covalent bonds.
The number of students who experienced
misconception either MK1, MK2, or MK3 was as
many as 9 out of 15 students. After reading the
conceptual change text (CCT) which has been
presented in Anti Miskim software there is a change
of conception on the students. The shift in the
conception of misconceptions (both MK1, MK2, and
MK3) becomes aware of the concept (T) for the
pretest of both ionic bonds of 72.73%.

The third pretest issue of covalent bonding is
concerned with the physical properties of covalent
compounds. The number of students experiencing
misconceptions of either MK1, MK2, or MK3 is 7
out of 15 students. The percentage of conception
shifts from misconceptions (both MK1, MK2, and
MK3) to know the concept (T) for the first pretest of
ionic bonds is 85.71%.

IV. CONCLUSION

Based on the results of data analysis can be concluded

that Anti Miskim software can reduce misconception in
chemical bond material effectively based on data validation
result by chemistry lecturer, positive response from student,
and student conception shift. The description of the
conclusion is as follows:

A

Anti Miskim software validity on chemical bonding
material based on the validation result done by the
chemistry lecturer obtained the average validation result
of 0.775. So the software is said to be valid for use.

The practicality of Anti Miskim software on chemical
bond material based on student response result supported
by data observation result of student activity get average
result equal to 94.07%.

Anti Miskim software can be said to be effective in
reducing student misconceptions. This is evidenced by
the average percentage of MK-T concept shift
(misconception to know the concept) is equal to 81.26%.
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