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Abstract

This research aims to describe the percentage of misconception levels of junior high school students
using a five tier diagnostic test on the classification of living things. This type of research is a quantitative
descriptive with a population of class VII students at SMP Negeri 3 Bangkalan for the 2022/2023 academic
year. The samples used in the research were classes VII-A and VII-D based on purposive sampling
techniques. Data collection was carried out by administering five tier diagnostic test questions. The research
results showed that: 1) Students experienced M (Misconception) 37.73%, SC (Scientific Conception) 17.27%,
ASC (Almost Scientific Conception) 2.73%, LK (Lack of Knowledge) 26.64%, NU (No Understanding
Conception) 15.18%, and UnC (Un-Code) 0.45%, 2) The percentage of classification of misconception levels
based on calculations using standard deviation and the mean of students is in the low misconception
category of 27.27%, moderate misconception amounted to 52.73%, and high misconceptions amounted to
20%. Based on the results of the research and data analysis carried out, it can be concluded that the high
percentage of students” misconceptions indicates that the concepts on the classification of living things is
quite difficult for students at SMP Negeri 3 Bangkalan to understand.

Key words: diagnostic test, five tier, classification of living things, conception, misconceptions.

INTRODUCTION must master is the ability to understand
a concept (Aen & Kuswendi, 2020).
Understanding concepts is the
ability to receive and wunderstand
information obtained from a series of
events that can be directly seen, heard
and stored in the mind and then applied
in everyday life. Students are said to be
able to understand a concept if they can

explain and describe the concept in their

events that occur in nature by observing,  jwn words (Susanti et al., 2021). The
experimenting, and summarizing

Science is a learning concept
related to natural phenomena that occur
in human life (Asmoro & Mukti, 2019).
Science develops based on observations
of phenomena in the universe and is
continuously studied to obtain a
scientific concept (Ismiyanti, 2020).
Science learning is a science that studies

understanding of concepts that students
have during the learning process will

certainly influence learning outcomes

process  that  connects  previous (Rahmadani et al., 2022). If the learning
knowledge with the material being

studied. This is because in science
learning, one of the things that students

human behavior(Mainam, 2018). Science
learning emphasizes a direct experience

outcomes obtained by students are not
satisfactory, it is possible that there was
a wrong understanding of concepts
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during the learning process or what is
better known as misconceptions
(Hasanti & Zulyusri, 2021).
Misconceptions
understanding a concept where the
concept is different from the concept
agreed upon by experts (Hasanti &

are errors in

Zulyusri, 2021). Factors that cause
misconceptions can originate from
teachers, students, textbooks and

learning methods (Qadri et al., 2019).
Apart from that, teachers do not often
measure students’ misconceptions in
science learning. This is because teachers
are more focused on achieving learning
indicators, so without realizing it this can
cause misconceptions in students
(Suharto & Csapo, 2022).

Based on interviews with science
teachers at SMP Negeri 3 Bangkalan, one
of the misconceptions that occurs among
students is in the biology concepts.
Misconceptions that occur are caused by
students not understanding the concept
and also not learning enough. Apart
from that, teachers have never measured
the misconceptions that
students. Misconceptions are discovered
accidentally when the teacher asks
students to answer or express opinions
on the questions asked. According to
Jayanti & Susantini (2021)The emergence
of misconceptions can be a barrier for
students to understand a concept, this is
because basically students already have
initial
embedded in their memory.

Students” understanding of a
concept that is not appropriate and
inconsistent with scientific concepts is
called a misconception. Misconceptions
occur in students who do not understand
a concept given during the learning

occur in

knowledge that has been

122

process (Haidar et al., 2020). These
misconceptions
from receiving learning material so that
students also experience difficulty in
understanding the correct concepts
(Soeharto et al., 2019).

One of the science materials that
has the potential to experience
misconceptions is the classification of
living things. Classification of living
things is one of the science materials
studied in class VII, even semester.
Studying concepts on the classification of
living things without understanding it,
the concept of grouping living things
based on characteristics, describing the
characteristics of a type of living creature
based on their differences will be
difficult to understand and will give rise
to misconceptions because biological
concepts are abstract (Gultom, 2019).
Yona & [lhami (2022) states that there are
misconceptions in
classification of living things, namely the
concept of characteristics of living things
by 70.23%, classification of living things
by 78.62%, classification by kingdom by
85.4%, changes that occur in living things
by 45.7%, and level in living creatures is
81.2%. Rahmadani et al. (2022) also
stated that there is a misconception in the
concept of kingdom plantae, where the
most occurs in the concept of the
gymnosperm life cycle at 75%, then
research from Agustina & Indana (2022)
stated in his research that there were
misconceptions about the concept of
protists, where the highest
misconception was in the concept of
grouping fungus-like protists, namely
that students
characteristics of fungi in the fungal
kingdom species to be the same as the

can hinder students

the material of

considered the
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characteristics of mushroom-like protist
species.

Misconceptions will hinder the
process of receiving knowledge if they
are left to linger and are not immediately
corrected (Hasanti & Zulyusri, 2021).
The misconceptions experienced by
students can be identified through
diagnostic tests (Putri et al., 2021).
Diagnostic tests are a type of test used to
determine students” weaknesses where
the results obtained can be used as a
follow-up to students who experience
misconceptions (Febriyana et al., 2020).
This diagnostic test consists of several
types, namely a two-tier diagnostic test,
a three-tier diagnostic test, a four-tier
diagnostic test, and a five-tier diagnostic
test ( five-tier diagnostic test) (Anam et
al., 2019).

Five Tier Diagnostic Test is a
development of a four-tier diagnostic
test. The development of this four-stage
diagnostic test is by adding a tier
consisting of answers in the form of
pictures or statements to confirm the
answers (Sari & Ermawati, 2021). The
Five Tier Diagnostic test at the first level
contains questions with answer choices,
the second level contains students’
confidence in answering questions, the
third level contains reasons for choosing
the fourth level contains
students” confidence in choosing reasons
for answers, and the fifth level contains
additional questions (Putri & Ermawati,
2021). The added fifth level questions
aim to facilitate students in expressing
their knowledge and re-checking
students” understanding of the answers

answers,

at the first level and the reasons
contained at the third level (Qonita &
Ermawati, 2020). Therefore, the results of
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identifying concept levels using the five
tier diagnostic test will be more accurate
(Sari & Ermawati, 2021).

The five tier diagnostic test
instrument was used in this research
because it has been proven to be better at
identifying  student
because it has five levels. This
instrument can also diagnose
misconceptions experienced by students
in more detail, can identify factors that
cause misconceptions, and determine
which concepts require strengthening
learning (Lim & Poo, 2021).

With this research, it is hoped that
it will be possible to determine the
percentage and level of misconceptions
students  regarding  the
classification of living things. The
contribution of this research is providing
a five tier diagnostic test on the
classification of living things with the
aim of
misconceptions and can be used as a
reference for teachers to improve the
subsequent learning process. Based on
the description of the problem above,
research was conducted to analyze
high school students’
misconceptions using a five tier
diagnostic test on the material of the
classification of living things. Therefore,
this research aims to describe the
percentage of misconception levels of
junior high school students using a five
tier diagnostic test on the classification of
living things.

misconceptions

among

identifying students’

junior

METODE

The research carried out is a type
of quantitative descriptive research.
Quantitative descriptive is research that
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describes and explains a phenomenon
with data (numbers) as is without testing
a hypothesis (Sulistyawati et al., 2022).
The research was conducted at SMP
Negeri 3 Bangkalan with a population of
all class VII students of SMP Negeri 3
Bangkalan who had studied material on
the classification of living things. The
research sample was taken using a
purposive sampling technique involving
55 students in class VII-A and VII-D
based on calculations using the Slovin
formula.

The research design used was
non-experimental. Non-experiment is
research without any treatment of the
research subjects (Andrieam & Yati,
2018). The test instrument used in this
research is a five tier diagnostic test with
material on the classification of living
things. This five tier diagnostic test
instrument is in the form of multiple
choice questions with five levels of
questions in the test. The test was carried
out to determine students’
understanding and  misconceptions
experienced by students regarding the
material on the classification of living
creatures. The data collection technique
is carried out using tests and
documentation.

The test instrument that will be
used is validated and reliable first by a
validator who is an expert in the field
before being tested on students.
Instrument validity assessment can use
the Aiken validity index formula as

follows.

__ XS
V= [n(C-1)] ()
(Nabﬂ etal., 2022)
Note:
A% = Aiken index
124

S =R-Lo

R = Score from evaluator

LO = Low category assessment score
C = High category assessment score
n = Number of evaluators

The results of validity calculations
are adjusted to the content validity
criteria which can be seen in table 1.

Table 1. Aiken Validity Criteria

Average Index Criteria
V>0.8 Very valid
04<V<08 Valid
V<04 Not valid
(Mamonto et al., 2021)

Meanwhile, to «calculate the
reliability of the test instrument, the
Borich formula is used as follows.

A-B o
= — — X
R =(1-52)x100% @)
Information :
R =Percent agreement
A = Highest score from the validator
B = Lowest score from the validator

The results of the reliability
calculations are adjusted to the reliability
assessment criteria which can be seen in
table 2.

Table 2. Reliability Assessment

Criteria
No. Percentage Criteria
1. 75.00% <R <100% Very good
2 50.00% <R <75% Good
3. 25.00% <R <50% Pretty good
4 0% <R <25% Not good

Based on the results of validity
and reliability calculations, the average
score for the validity of the five tier
diagnostic test instrument was obtained,
namely 0.9 with very valid criteria, while
the average score for the reliability of the
test instrument was 94.78% with very
good criteria.
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The  results of  students'
comprehension tests were analyzed
percentage
formula to determine the number of
students who were SC (Scientific
Conception), ASC (Almost Scientific
Conception), LK (Lack of Knowledge), M
(Misconception), NU (No
Understanding Conception), and UnC
(Un-Code). The percentage of student
understanding can be measured using
the following formula.

P =Lx100% 3)

quantitatively using a

(Drastisianti et al., 2018)

Note :

P =Percentage of each level of
understanding

FM =Frequency of each level of student
understanding

N =Number of students taking the test

100% =Constant number

The percentage of students who
experience misconceptions is further
categorized into 3 levels, namely high,
medium and low misconceptions. These
three categories can be calculated using
the standard deviation formula as in

formula 4.
2
SD = /ZL (4)
N
Note :
SD =Standard deviation

> fx 2. The sum of the results of multiplying the
frequency of each score and the squared deviation of
the score

N =Number of samples

The results of the standard
deviation calculation are interpreted as
high, medium and low levels of student

misconceptions using the criteria in table
3.
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Table 3. Interpretation of Misconceptions

Levels
Score Criteria
s> (M+1SD) High
M-1SD)<s<M+1
SD) Moderate
s<(M-1SD) Low
(Rochim et al., 2019)

Note :
S = Student’s score
m = Mean
SD =Standard deviation
RESULT AND DISCISSION

The results of the five-tier
diagnostic test can be used to measure
students’” level of understanding of a
concept being studied, one of which is
the concept of classification of living
things. The percentage
students’ level of understanding based
on the classical five tier diagnostic test

indicators can be seen in table 4.

results of

Table 4. Percentage of Classical Five Tier
Diagnostic Test Indicators

5TDT indicator Percentage (%)
SC (Scientific Conception) 17.27
ASC (Almost Scientific
. 2.73
Conception)
LK (Lack of Knowledge) 26.64
M (Misconceptions) 37.73
NU (No Understanding 15,18
Concept)
UnC (Un-Code) 0.45

Based on Table 4, the percentage
of classical five tier diagnostic test
indicators is that students experience M
(Misconception) with a percentage of
37.73%, the percentage of students who
experience LK (Lack of Knowledge) is
26.64%, the percentage of students who
experience SC ( Scientific Conception)
was 17.27%, the percentage of students
who experienced NU (No
Understanding Conception) was 15.18%,
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the percentage of students who
experienced ASC (Almost Scientific
Conception) and UnC (Un-Code)

respectively had a percentage of 2, 73%
and 0.45%.

The misconceptions experienced
by students in each question item are
different, where the material for the

classification of living things consists of
20 questions with 4 sub-concepts,
namely characteristics of living things,
taxon levels, scientific nomenclature,
the 5  kingdom
Misconceptions for each question item
and sub-concept can be seen in table 5.

and system.

Table 5.Percentage of misconceptions for each question item and sub-concept

Sub Quest m S.C ASC LK NU UnC
Concepts It‘:;‘ls ¥ % Y % ¥ % Y % Y % Y %
1 27 4909 10 1818 0 0 14 2545 4 727 0 0
Charact 2 3 545 42 7636 1 18 4 727 4 727 1 18
: tff‘racfe 3 17 3091 23 418 0 0 11 20 3 545 1 1.82
E‘SA;CS © 4 17 3091 5 909 6 1091 22 40 4 727 1 182
hin ggs 5 10 1818 25 4545 0 0 14 2545 4 727 2 364
A‘;ra 74 2691 105 3818 7 255 65 2364 19 691 5 182
6 24 4364 9 1636 5 909 13 2364 4 727 0 0
Taxon 7 16 2909 6 1091 0 0 29 5273 4 727 0 0
level
eve A‘g’zra 40 3636 15 1364 5 455 42 3818 8 727 0 0O
8 17 3091 7 1273 0 0 2 40 9 1636 0 0
Scientific 9 24 4364 0 0 1 182 19 3455 11 20 0 0
nomencla 10 28 5091 2 364 1 18 10 1818 14 2545 0 0
tu
re A‘;ra 60 418 9 545 2 121 51 3091 34 2061 0 0
11 18 3273 13 2364 1 1.8 14 2545 9 1636 0 0
12 2 40 2 364 2 364 15 2727 14 2545 0 0
13 21 3818 3 545 1 18 21 3818 9 1636 0 0
14 29 5273 0 0 2 364 15 2727 9 1636 0 0
5 15 21 3818 11 20 1 1.8 18 3273 4 727 0 0
_ 16 25 4545 1 182 2 364 12 218 15 2727 0 0
kingdom
v 17 31 5636 364 3 545 11 20 8 1455 0 0
Y 18 15 2727 14 2545 1 18 13 2364 12 2182 0 0
19 31 5636 1 182 1 18 7 1273 15 2727 0 0
20 19 3455 14 2545 2 364 9 1638 11 20 0 0
A‘;ra 232 4218 61 1109 6 291 135 2455 106 1927 0 0

Based on table 5, the highest
percentage of misconceptions in each
item is in questions number 17 and 19
with a percentage of 56.36%. Meanwhile,
based on the average percentage of
misconceptions for each sub-concept, it
shows that the percentage of
misconceptions in the sub-concept of

126

characteristics of living things is 26.91%,
in the taxon level sub-concept it is
36.36%, in the scientific nomenclature
sub-concept it is 36.36%. 41.82% and in
the sub-concept of the 5 kingdom system
it was 42.18%. Based on the table data
above, the highest percentage of
misconceptions is found in the sub-

doi.org/10.35719/mass.v4i2.133
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concept of the 5 kingdom system, while
the lowest percentage is found in the
sub-concept of characteristics of living
things. The results of the research carried
out are the same as relevant research by
Yona & Ilhami (2022) that the highest
misconception occurs in the sub-concept
of classification in the kingdom. The
percentage of classification sub-concepts
in the kingdom is 85.4% (Yona & Ilhami,
2022). Misconceptions can occur because
in the 5 kingdom system material there
are many foreign terms. One example is
the concept of the animal kingdom
which, according to a
fromJayanti & Susantini (2021) shows
that the animal kingdom is biological
material which contains many scientific

statement

terms and names in each sub-chapter,
making it possible for misconceptions to
occur.

Misconceptions experienced by
students are grouped into 3 categories,
namely low misconceptions, medium
misconceptions and high
misconceptions. The percentage level of
misconceptions by category can be seen
in table 6.

Table 6.Percentage of misconception
level categories

No Level of Amount Percentage

Misconceptions (%)

1. Low 15 27,27
Misconceptions

2. Moderate 29 52.73
Misconceptions

3. High 11 20
Misconceptions

Based on table 7, the level of
student misconceptions shows that in
the material on the classification of living
things, there is a low misconception with
a percentage of 27.27%, a moderate
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misconception of 52.73%, and a high
misconception of 20%. Based on the
percentage obtained, misconceptions in
the material on the classification of living
things for students at SMP Negeri 3
Bangkalan dominate the
misconception category. This shows that
the material on the classification of living
things is quite difficult for students to
understand even though the percentage
of misconceptions is at a medium level.
Based on the results of the five tier
tests that have been carried out, several
misconception profiles
identified in each sub-concept of the
classification of living things. The
highest misconception of the sub-
concept of characteristics of living things

moderate

can also be

occurred in item number 1. The sub-
concept of taxon level experienced the
highest misconception in item number 6.
The sub-concept of
nomenclature experienced the highest
misconception in item number 10. and
the highest misconceptions of the 5
kingdom system sub-concepts are found
in questions number 17 and 19. The
profile of students' misconceptions in
each of these sub-concepts can be seen in
table 7.

scientific

Table 7.Student Misconceptions Profile
for Each Sub-Concept

Sub- Misconcept The actual
concept ion Profile concept

The increase Growth is a

in height quantitativ

Characteris experienced e process of
tics of by humans increasing

living shows the size from

things characteristi childhood

cs of living  to
creatures
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Sub- Misconcept The actual Sub- Misconcept The actual
concept ion Profile concept concept ion Profile concept
reproducing adulthood at class family
(Adi, 2017). level. which has 4
The increase Panthera species,
in height pardus and ~ namely
experienced Panthera lions,
by humans tigris have  leopards,
shows the taxonomic  tigers and
characteristi similarities  jaguars
cs of living at the order (Anwar &
creatures level. Riminarsih,
experiencin 2019)
g growth In the Plants with
due to the kingdom open seeds
maturation plantae the  are called
of body term open  gymnosper
cells seed plants  ms.
towards are called Gymnosper
adulthood. angiosperm ms are
The levels Taxons are S. plants with
in the levels In the seeds that
classificatio  formed kingdom are not
n of living from the plantae the  protected
Taxon level things are resuI'tS ?f 5kingdom termopen by '
called classifying system seed plants  protective
kingdoms.  living are called structures
things dicotyledon such as
(Prakosa, ous plants. fruit flesh
2018). In the (Firdaus &
Panthera Panthera kingdom Wisanti,
pardus and  pardus and plantae the ~ 2021).
Panthera Panthera term open
tigris have tigris have seed plants
taxonomic  taxonomic are called
similarities  similarities monocot
Scientific  at the to the word plants.
nomenclatu species Panthera, Monera is Monera is a
re level. which also called a group of
Panthera indicates group of bacteria
pardus and  the genus bacteria that has
Panthera level. which are unicellular
tigris have Panthera is classified as  characterist
taxonomic a genus of acellular ics, is
similarities  the Felidae living prokaryotic
things. (does not
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Sub- Misconcept The actual

concept ion Profile concept
Monera is have a
also called a nuclear
group of membrane)
bacteria , lives in
belonging colonies,
to and has a
multicellula cell wall
r living (Nugroho
creatures. et al., 2020).
Monera is
also called a
group of
bacteria
which are
classified as
eukaryotic
living
things.

Misconceptions experienced by
material on the
classification of living things, sub-
concept of characteristics of living
things, as in misconception profile
number 1, students assume that the
in height
humans shows the characteristics of

students in the

increase experienced by
living things reproducing and there are
also those think that these
characteristics experience growth. due to
the maturation of body cells towards
adulthood. The actual concept is that the
increase
humans shows the characteristics of
living creatures growing, where growth
is a quantitative process of increasing
size from childhood to adulthood.(Adj,
2017). Students experience
misconceptions because students have
not been able to build their knowledge
resulting from experience in their minds.
In line with Piaget's constructivism
theory, how each individual builds

who

in height experienced by

doi.org/10.35719 /mass.v4i2.133
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knowledge from their
(Sugrah, 2020). Knowledge is not a
collection of concepts, rules or facts to be
memorized and memorized. Students
must build their own knowledge and
understand it through real experiences
(Fridyatama et al., 2021).

At the sub-concept taxon level,
students experience misconceptions by
assuming thatLevels in the classification
of living things are called kingdoms. The
correct concept is that the levels in the

experiences

classification of living things are called
taxon (Prakosa, 2018). Students have
experienced misconceptions caused by
conceptions that do not match the actual
concept. This can be related to the
learning process, the information
obtained by students is processed and
stored in short-term memory so that if
students are asked to remember again,
students cannot process the information
well. In line with information processing
theory, Gagne shows that information
processing experienced by students
includes processing, storing, recalling
information or knowledge from each
individual's  brain  (Qolbiyah &
Purnamanita, 2022).
Students also
misconceptions in the sub-concept of
scientific nomenclature, assuming that
Panthera pardus and Panthera tigris have

experience

the same taxonomy at the species, class
and order levels. This
accordance with the actual concept
which shows that Panthera pardus and
Panthera tigris have the same taxonomy
in the Genus of Panthera. Panthera is a
genus of the Felidae family which has 4

is not in

species, namely lions, leopards, tigers
and jaguars (Anwar & Riminarsih, 2019).
Based on research from Gultom (2019)
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shows  that students

misconceptions in writing
nomenclature based on the binomial
nomenclature system because students
have difficulty understanding the
material, where the concept is quite
complex and difficult. This could be
because students are accustomed to
learning by memorizing. This method
cannot train students’ thinking abilities
so that the learning they do is less
meaningful. In line with David
Ausubel’s theory, learning is not just
memorizing material, but learning is an
activity that connects all the concepts
being taught so that students do not
forget easily (Darmayanti et al., 2023).

In the sub-concept of the 5
kingdom system, students experience
many misconceptions, students assume
that in the kingdom plantae the terms
open seed plants are called angiosperms,
dicots and monocots. This does not
match the concept, the actual concept is
that plants with open seeds are called
gymnosperms. Gymnosperms are plants
with seeds that are not protected by
protective structures such as fruit flesh
(Firdaus & Wisanti, 2021). Apart from
that,
misconceptions about the concept of
monera, which assume that monera are
also called a group of bacteria which are
classified as acellular, multicellular and
eukaryotic living things. The correct
concept is that monera are a group of
bacteria ~ that  have  unicellular
characteristics, are prokaryotic (do not
have a nuclear membrane), live in
colonies, and have cell walls (Nugroho et
al., 2020).

Based on research fromFitri et al.
(2021) stated that students still have

experience
scientific

students  also  experience

130

difficulty  distinguishing  between
angiosperms and gymnosperms. This
can give rise to misconceptions. Students
also still experience misconceptions
about the concept of monera which has
prokaryotic characteristics. In line with
research by Agustina & Indana (2022)
states that misconceptions occur because
students have not mastered the concepts
regarding the meaning of eukaryotic and
prokaryotic. This is because some
students find it difficult to differentiate
between eukaryotic and prokaryotic
concepts. Prokaryotic cells do not have a
nuclear membrane or nucleus which is
scattered in the cytoplasm. Meanwhile,
eukaryotic cells have a nucleus because
they have a nuclear membrane.

Misconceptions experienced by
cannot be resolved when
receiving material in class, so students
understand the concept according to
what is thought in their minds (Firdaus
& Wisanti, 2021). This shows that in the
learning process sometimes students
experience meaningless learning
because students tend to make their own
interpretations so  that students’
knowledge does not match the actual
concept. In line with David Ausubel's
theory that describing a meaningful
learning can occur if new information
with relevant concepts is contained in
students” cognitive structures (Azizah,
2020).

students

CONCLUSION

Based on the percentage of
students” understanding of the material
on the classification of living things
using the classical five tier test obtained
SC (Scientific Conception) of 17.27%,
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ASC (Almost Scientific Conception) of
2.73%, LK (Lack of Knowledge) of
26.64% , M (Misconception) was 37.73%,
NU (No Understanding Conception)
was 15.18%, and UnC (Un-Code) was
0.45%.
misconceptions that occurred among
students at SMP Negeri 3 Bangkalan
which involved 55 students in the
concept of classification of living things,
namely the low level of misconception
had a percentage of 27.27%, the medium
category was 52.73%, and the high
category was 20%.

The percentage of student
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