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ABSTRACT

The purpose of this research is to analyze misconceptions in high school students on the subject structure and function of
cell organelles using a four-tier instrument diagnostic test at Senior High School 71 Jakarta. This study's sample was 97
students senior high school of class XI mathematics and science in the academic year 2019/2020 at 71 Senior High School
Jakarta. The method used in this research was mixed methods and sequential explanatory model. The research method used
is a descriptive survey. Survey data obtained from the test of instruments four-tier diagnostic test and the interviews with
the respondents. Instruments developed in this research is 21 items and then tested for validity and reliability. The validity
test obtained 18 instruments is valid at the level of 5% with a reliability value of 0,79, meaning that the four-tier diagnostic
test instrument can be used to analyze student misconceptions. Misconceptions occur in cell structure and organelles' sub-
concepts, cell organelle functions, peroxisomes and lysosomes, organelle cell and plant cell functions, and structural
differences between animal cells and plant cells. The highest misconception occurred in the sub-concept of structure and
cell organelles as much as 35.22%. The lowest misconception occurred in the sub-concept of structural differences between

animal cells and plant cells of 9.28%.

Keywords:
1. INTRODUCTION

Learning is a process of interaction between
teachers and students to achieve learning following
what is expected (Susilana and Riyana, 2009). The
development of one's knowledge of a concept
influenced by cognitive experience (Suparno, 2013).

Understanding the concept is essential in
learning. A concept is several theories related to an
object, and the concept itself is represented in the
form of words (Bahri, 2008). The misconception is a
concept that is incompatible or in conflict with the
scientists' concept before study an actual concept
(Lee and Byun, 2012). Factors that lead to
misconceptions among which the original concept
(preconception) students (Bahar, 2003; Liu et al.,
2009; Yates and Marek, 2014), the teacher does not
fit on the field, that students use textbooks, teaching
methods that are less right (Suparno, 2013).
Misconceptions in students also due to abstract
learning material, the number of foreign terms,
language, difficulty and the lack of preparedness of
students in receiving the material presented by
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teachers (Afidah, 2017; Fitria, 2014; Muna, 2016;
Rochim et al., 2019; Zulvita et al., 2017).

. It is supported by research (Lazarowitz and
Penso, 1992), which states that students who have
difficulty understanding biology's subject matter,
especially regarding physiological concepts abstract
(can not be seen process directly). Student
difficulties in understanding a cell's concept can
make students have misconceptions (Sianturi and
Gultom, 2016).

Low student learning outcomes can be
influenced by various factors, one of which is a
misconception. In addition to low learning outcomes
of other factors, it can also affect student learning
outcomes due to a lack of interest and motivation in
learning (Jannah et al., 2017; Muna, 2015;
Ramadhan et al., 2017; Sadhu et al., 2017; Widarti et
al., 2016). The previous research showed that
misconceptions appear on the sub- concept cell
chemical components of 61.25%, subconcept of
structure and function of cells of  33.21%,
subconcept of plant and animal cell organelles by
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31.75%, and subconcept in membrane transport
mechanisms by 31, 67% (Mahardika, 2014).

Teachers can determine the material parts that
require emphasis, and teachers can plan lessons
more both to reduce the misconceptions students
(Fariyani and Rusilowati, 2015; Wahyuningsih, T.,
Raharjo, T., & Masithoh, 2013; Wilantika, 2018).
Four-tier instrument knows better diagnostic test
students' knowledge (Gurel et al., 2015; Kaltakci-
Gurel et al., 2017).

Based on the problem, the purpose of this
research is (1) determine the validity and reliability
of the instrument four-tier diagnostic test on the
material structure and cell organelles, and (2)
analyze the misconceptions students of Senior High
School 71 Jakarta on material structure and cell
organelles using a four-tier instrument diagnostic
test.

2. METHOD

The population in this study were students of
Senior High School 71 Jakarta. The sample used is a
class Xl student of Mathematics as many as 97
people who have studied the material structure and
function of cell organelles. The method used in this
study is a mixed-methods. Mixed method research
combines the two methods, namely quantitative and
qualitative research in a study or series of studies to
understand the problems of research (Creswell,
2012, 2009).

The study design used is Explanatory Sequential
Design (model verification sequence) which belong
to the sequential model (combination order)
(Sugiyono, 2016).

were conducted to confirm the test result data.
This research was conducted with 4 stages:
preparation, instrument- making phase, the
implementation phase of research and processing
and analysis of data (Eryilmaz, 2010; Karakuyu,
2011).

In item analysis, instruments is calculated for
validity and reliability. For validity is used the
product-moment, while the reliability is used KR-20
(Sugiyono, 2016). The analysis of students'
conceptions would then calculate the percentage of
students  who  understand the  concepts,
misconceptions, do not understand the concept and

the error by using the formula P=]is>< 100
(Eryilmaz, 2010).
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3. RESULT AND DISCUSSION

3.1 Results Test Instruments

Test the instrument's validity is done by using
the product-moment correlation at a significance
level of 5% by using SPSS version 20. From the
calculation of the test's validity, 21 useful items
consisted of 18 items. Table 1 is a summary of the
results of validation at significance 5%, obtained
that the items are invalid at number 4,20 and 21,
while the rest are valid

Table 1. Result of four-tier diagnostic

Validity
No I'xy information
1 0.396 valid
2 0.308 valid
3 0.507 valid
4 0.177 invalid
5 0.533 valid
6 0.403 valid
7 0.428 valid
8 0.487 valid
9 0.656 valid
10 0.337 valid
11 0.449 valid
12 0.396 valid
13 0.563 valid
14 0.336 valid
15 0.544 valid
16 0.382 valid
17 0.344 valid
18 0.673 valid
19 0.593 valid
20 0.092 Invalid
21 0.142 Invalid
Reliability testing using the test Kuder-

Richardson 20 (KR-20), the results obtained after
calculating was at 0.79. The results prove that the
problems have been made reliable into the category
of "High" (Arikunto, 2010).
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3.2 Misconception Analysis Students on
material structures and organelles
Cells Using Instruments Four-Tier
Diagnostic Test.

Comparison of percentage of the student of
misconceptions on tier 1, tier 2, tier 3 and tier 4
based on the student's answers can be obtained at the
student misconceptions about the percentage of tier
1, tier 2, tier 3 and tier 4.

Table 3. The percentage of high school students'
conceptions based on test results of the four-tier diagnostic
test on cell organelles' material structure and function.

Tier 4
Understand Not

No | the Concept | Understood | error  [Misconcept

Concept ions
1 62.89 17.53 1.03 18.56
2 82.47 9.28 0 8.25
3 46.39 26.80 0 26.80
4 15.46 0 5.15 78.35
5 25.77 27.84 6.19 37.11
6 78.35 10.31 2.06 9.28
7 68.04 15.46 1.03 15.46
8 35.05 22.68 3.09 38.14
9 29.90 20.62 30.93 18.56
10 82.47 9.28 1.03 7.22
11 56.70 2.06 1.03 40.21
12 58.76 9.28 5.15 26.80
13 70.10 10.31 3.09 14.43
14 90.72 6.19 0,00 3.09
15 65.98 13.40 4,12 16.49
16 70.10 11.34 3.09 14.43
17 83.51 5.15 1.03 10.31

Table 3. shows the analysis misconception Junior
High School 71 Jakarta on material structure and
cell organelles using instruments four-tier diagnostic
test shows the percentage of the highest
misconceptions on the instrument number 4 as much
as 78.35%. Misconceptions percentage was lowest
in instrument number 14, as much as 3.09%.

Table 4. Analysis misconceptions students based on test
results using a four-tier instrument diagnostic test on the
material structure and cell organelles.
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cell organelles of 20,21
animal and plant

cells

5 | Differences between 6 9.28%
the structure of

animal cells and

plant cells

No Subconceptd No Matter Percentage

1 Structure and cell 4,5,8,12, 35.22%
organelles 13,18

2 The function of the 1,2, 11, 14, 18.73%

cell organelles 17,19

3 Peroxisomes and 9,16 16.49%
lysosomes

4 The function ofthe | 3,7, 10, 15, 27.32%

3.3 Discussion

Here are described further analysis
misconceptions students based on test results and
interviews:

3.3.1 The structure of cell organelles

In question number 5, misconceptions that occur
with results from interviews with 97 students and 55
students argued that the plasma membrane
phospholipid  structure has the region and
hydrophilic regions due to the plasma membrane and
organelle membrane a double layer (bilayer). In the
interior of the membrane, tail phospholipids are
phospholipids and proteins interior section. The
Head of the phospholipid tail is hydrofoil. Based on
the students' answers, the pattern of misconceptions
that occur in the amount of 8.24% that answered the
plasma membrane structure, a hydrophilic region
and the region for the plasma membrane protein and
organelle membranes consist of a double layer
(bilayer). In the interior of the membrane, tail
phospholipids are phospholipids and proteins
interior section. The Head of the phospholipid tail is
hydrofoil.

At number 8, this misconception follows the
results of interviews with 80 students who say that
lysosomes characterized in that the structure of
cisterns or sheet-shaped organelles consists of two
layers of the membrane. Lysosome function as
protein synthesis. Based on the students' answers,
the pattern of misconceptions occurs in the amount
of 13.40%.

In numbers 12, this misconception following the
results of interviews with 58 students who say that
mitochondria are the cell that regulates the
movement of substances into and out of cells. Based
on the students' answers, the misconceptions pattern
that occurs is equal to 15.46% who answered that
the cell wall is the cell that regulates the movement
of substances into and out of cells.
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Pictures 1. Pictures interviews with students 58

At number 13, students’ misconceptions are
based on interviews with 68 students and 44 students
who say that the matrix is a fold and cristae is fluid.
Based on the results of the students' answers, pattern
of misconceptions that occur in the amount of 3.09%
who answered that in the picture about the number
13 that is the image of the ribosome structure
contained outer membrane, inner membrane, and the
cristae.

Pictures 2. Pictures interviews with students 44

At number 18, misconceptions that occur in
students based on interviews with 58 students and 76
students about the inner structure of chloroplasts say
that thylakoid stacks are contained in the chloroplast
stroma grana are round-shaped pile in the
chloroplasts. Based on the students' answers,
misconceptions pattern that occurs that is equal to
21.65% who answered that parts of chloroplasts in
question number 18 which is the outer membrane,
thylakoids, granum, lumen, stroma, the inner
membrane. Based on the students ‘answers to
students’ wrong sort, the parts of the chloroplast,
which is supposed to be part of the chloroplast
shown on the matter of the number 18 is the number
1 outer membrane, two thylakoids, three lumens,
four thylakoids, stroma 5, 6 membranes.

Pictures 3. Pictures interviews with 76 students

Analysis of misconception in this study was
supported by the study results (Mahardika, 2014).
The results showed that the students had
misconceptions by understanding the concept of
structure and cell organelles.
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3.3.2 The function of the cell organelles

The misconception that occurs in numbers 14
based on interviews with 74 students suggests that
the cell contains a lot of DNA than the cell wall.
Based on the students' answers, the pattern of
misconceptions that occur in the amount of 2.06%
who answered that cells containing much DNA that
the cell wall because the organic component
developed it.

The misconception that occurred at about
number 17 based on interviews with students 20 and
students 58 which suggests that the organelles
known as The Power of House or an energy
producer for the cell are the ribosome because
ribosomes are organelles (parts of cells) that
function to expend energy to cell metabolism, to
produce ATP (adenosine Tripospat) of nutrients and
oxygen. The Power of House or an energy producer
for the cell is mitochondria. Based on the students'
answers pattern of misconceptions occur in the
amount of 10.31%.

The misconception that occurs in numbers 19
based on interviews with 44 students and 45 students
who argued that cell organelles' function to form
lysosomes and maintain the plant cell wall is a
micro-entity for micro-entities require some
lysosomal enzymes. Lysosomal enzymes produced
endoplasmic reticulum is then entered into the
cisternae in the Golgi apparatus. Based on the
students' answers pattern of misconceptions, they
occur in the amount of 14.43%.

Analysis of misconception in this study was
supported by the study results (Hasibuan, H. H &
Harahap, F, 2016). The study results showed that the
students had misconceptions by understanding the
concept of the cell organelles' function.

3.3.3 Peroxisomes and lysosomes

Analysis  of student misconceptions in
subconcepts peroxisomes and lysosomes occurs
because students understand the concept is wrong in
explaining peroxisomes and lysosomes. In question
number 9, misconceptions occur with results from
interviews with 19 students and 48 students who
argued that peroxisome contains peroxidase and
oxidase enzymes, lysosomes containing hydrolytic
and outlines peroxidase (H2) into oxygen. Based on
the students' answers, pattern of misconceptions
occur in the amount of 13.40%.

348



ATLANTIS
PRESS

3.3.4 The function of the cell organelles of animal
and plant cells

The misconception that occurs in about number
20 supported by interviews with students 76 and
students 58, which suggests that microtubules are
part of the cell that has the shape of a tube and has
an order of microtubules arranged radially found in
virtually all eukaryotic cells, because the organelles
are found in eukaryotic cells which have a role in
cell respiration and the formation of cilia and
flagella. Based on the students' answers, pattern of
misconceptions occur in the amount of 44.33%.

Analysis of misconception in this study was
supported by the study results (Mahardika, 2014).
The results showed that the students had
misconceptions by understanding the function of cell
organelles of animal and plant cells.

3.3.5 Differences between the structure of animal
cells and plant cells.

Picture 4. Picture interviews with students

Analysis of student  misconceptions in
subconcepts structural differences between animal
cells and plant cells occurs because students
understand the concept is wrong in explaining the
differences between the structure of animal cells and
plant cells. In question number 6, misconceptions
that occur with results from interviews with students
20, who argued that the differences between the
structure of animal cells and plant cells, namely that
animal cells have a cell wall, if the plant cells lack a
cell wall because the shape of animal cells are not
fixed so it is difficult to divide themselves, then the
cell wall surrounds the cell cytoplasm can divide,
plant cell shape anyway so do not need and do not
have a cell wall.

The results of interviews with 97 students
express differences between the structure of animal
cells and plant cells in animal cells is that there are
no mitochondria in plant cells there.
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4. CONCLUSION

Based on the results of analysis of the
misconceptions concept and structure of cell
organelles in Senior Hogh School 71 Jakarta
students are using a four-tier diagnostic test,
researchers can make some conclusions, namely:

a. Four-tier instrument diagnostic test on the
material structure and function of cell organelles
can be viewed from 21 questions in the test, 18
questions valid at 5% and amounted to 0.79
realities. Four-tier instrument valid and reliable
diagnostic test means that the instrument can be
used for research analysis to misconceptions
SMA Negeri 71 Jakarta on material structure
and cell organelles.

b. The results of the analysis in class XI student
misconceptions Mathematics 1,2 and 4 on the
concept
structure and cell organelles using a four-tier

instrument diagnostic test showed misconceptions

occur in subconcepts cell organelle structure and
function of cell organelles, peroxisomes and
lysosomes, organelles function of animal cells and
plant cells, and the structural difference between
animal cells and plant cells. The misconception is
highest in subconcepts structure and cell organelles
as much as 35.22%. The lowest misconception
occurs in subconcepts structural differences between
animal cells and plant cells, as much as 9.28%.
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