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Abstract

The aim of this research was to uncover the misgotien of high school class Xl textbook, espegialh
genetic material. Fiveteen textbooks were analgetipublished in 2007-2010. This research was adiaduo
identify misconception page by page and chaptechapter and validated by geneticist. The resulinstiat
misconception found in the concept of the scopgentetics, the genetic material of chromosome, goh&;
replication; polypeptide synthesis; Mendel and fithace, cell division and mutation. The cause loé t
misconception was still a classic presentationefagic material or Mendel mindset still dominatee uise of
analogy was not appropriate, use the bias termgyobnd the selection of language (word and senteote
appropriate), and the ideas of the author. Miscptioe affect the concept of genetic disorder. Mismption
can be overcome by doing the selection of bookd, r@organization of the genetic concept that takées
account the order of presentation of the concept.

Keywords: misconception, cause of misconception, genetigh, $chool textbook

Introduction

Misconception on genetic material can occur by iviactors, it could be caused by the teachersthdent's
preconceptions of the genetic material that obthiffem the previous class or due to the many tetbo
provide the incorrect information from scientistdenstanding or the misconceptions. Textbook or esiud
handbook is very diverse. School do not providevigion of textbooks which can or not be used beedhere
is not recommendation about the quality of researchiextbooks used in schools. This ensues in entsile
the faults of existing concepts in the textbookudents can use a variety of good textbooks obtafireed the
upper level students, borrowed from the librarporchased a book.

Adisenjaya (2007) stated that until now the textb@® still the main source of information in the
learning process, both teachers and stud@etdbooks used by teachers to deliver materialeargsh determine
the learning strategies and students use it agraesof information to do the work in school andrtework.

Abimbola (1996) stated that Teachers should hawthan handbook from a trusted source such as
textbook. A textbook is compiled by a team of teashor lecturers and uses different sources, squhéty is
also different. Textbook quality can be assessasédan the validity of textbooks with specific erif, content
of specific biology, readability or the ability twstomize and misconceptions.

Wangintowe (2000) also stated that from the trachthe source of books which used by teachers and
students, it can be concluded that the limited axaiions written in the books that are used asuaceoof
reading materials in the biological learning pracieely leads to the misconceptions.

As stated by Kaharu (2007) that when referrindhdpplied current and previous curriculum, inckide
student and teacher handbooks, it can be seeththahaterial or concepts that have been giveneamehtary
school to high school is a depth and a differenpleasis, depending on the level of school where suaterial
is given. The higher the level of schools is themlr the concept. So that when in the previousl! lthe
misconception occurred, it will ensue in misconaay to the next level.

Research related to textbooks is still very spammpared with research related to other educational
components. Research related to such textbook déhlshe analysis of the material terms of thetepreadth
and compliance with applicable curriculum (Wahidadd Widaningsih, in Adisenjaya, 2007). This is @onéd
by Venville (2002) that for most students the les&enetics considered tiresome and boring (Bark9g, in
Venville 2010). Students have difficulty understamgd abstract concepts to their genetic and awayn fro
everyday life. Often with these difficulties mayococ misconceptions.

Teaching experience of the author during the coafggenetic in Pascasarjana, according to a student
who also works teacher stated that, Genetics ifffieult concept for students to learn. Many teashare
difficult to teach genetics concepts so that thelents always the gain a low score on this matebiak reason
is the misconceptions of textbooks and resultinggathers and students of misconceptions.

Venville 2002) stated that there are 90% teachethe United States relied on biology textbooke (th
research that is compiled in a book) in their l@agnactivity. Yager (in Nigerian science teachee$yron
textbooks for the content of sufficient materiat fbe preparation of syllabus requirements at tusdins in
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West Africa and théifferent Science Subject national curriculum biology teachers in the U.# asvariety of
curriculum supplements such as using film, tapeondings, and computer with the compatible software.
Nigerian teachers entrust textbook or college wokbas a handbook of teachers, students, and wokkb8o
the author states the importance of writing a newkbby using various sources of literature. Thisveh the
importance of writing the new book by using a tegssource, so that the books misconceptions candided.

Based on the importance of textbooks that can geow true learning experience for studetfts,
authors need to evaluate textbooks used in schiatgrial to avoid mistakes that result in misconimep
Therefore, the research problem were:

1. Assessing any misconceptions found in high schedbboks in particular the genetic material

2. Examine the concept of genetic causes of erroradidn high school textbooks in particular on gemeti
material.

3. Reveal the impact of genetics on teacher miscoiept

4. How to repair misconception in textbooks through ¢bncept of genetic reorganization.

The purpose of this study were to provide infororatiegarding misconceptiorgenetics and causes
misconceptions in high school biology textbooks] &s impact on the concept of the teacher. Funtbee, the
authors also provide recommendations on how theh&r& role in avoiding or overcoming misconceion
problem.The benefits of research are the result of thislysitan be used as a source of information about
misconceptionsand needs to be followed up by policy makers (gowvemt) in order to immediately fix the
problem misconceptions in textbooks.

Methodology
The method used in this research was descriptit@adevhich aim to describe the misconception cowetgiin
the high school biology textbooks XlI class speeifiy on the concept of genetics and analyze thseaf
misconception. Objects in this study is the conadpthe concepts included in high school biologxytheoks
were analyzed by 15-year textbooks publisB@@7-2010It refers to the provision Permendiknas No. 1 cf20
Date 4 January 2011 about the textbooks used wotspublished at least 5 years books providedbysthool
for student use in learning as much as 12 bdeksrs were analyzed concept was the concept:
the meaning and scope of genetics
genes, DNA and chromosomes including
the relationship of genes, RNA, polypeptides, d&dprocess of protein synthesis
the linkage between the processes of mitosis andsisalivision of inheritance
principles of heredity and the mechanisms of inhade and
sex Determination, and
mutation and its implications.
Research subjects or informants is informanish as teachers involve 12 teachers in the Disific
Gorontalo, 10 teachers in the area of North Gotonsand 20 teachers in the city/district of Gordmta
The instrument used was: First, observation shesgsl for fill ratio concept of the book studied the
sources of foreign text books referenced. Secomjectively reasonable test is used to identify heas'
understanding/informant against the concept untletys This test was developed based on data oltdinoen
the results of the identification of errors and e¢pisceptions in textbooks.
Test to examine the misconception were
What books are you father/mother use to teachingabiool biology?
What genetic material is difficult to be taught idigrthis?
Explain the differences in genes, DNA and chromas®m
How does the relationship of genes and loci?
Describe how the position of a gene on the sanielatemosome
What is the difference chromosome body with sexetosome in humans
Chromosome Body Sex Chromosome

NougbkwhpE

ocogkrwnE

location
number
function

7.  What is the quantity of chromosomes in a human s&ll? is there any sex chromosomes in a human skin
cell?

8. What is the number of chromosomes in germ celler(amnd ova) human?

9. Mendel | pointed out the law? Part is separated?

10.Relate the law Mendel 11? What part of the free boration?

11.1s monohibrid occurred at the intersection of | dindendel?

12. Is the law occurred Mendel dihybrid crosses | dfd |
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13.Which section of the organ of a plant or animal haothan law Mendel | and |1
14. Pose the hard part when speaking of the law Melraladl II.

Third, the interview guide and interview sheet s&dito obtain more information about the findin§s o
teacher misconceptions reasoned objective testtsedthis research was broadly divided into sixgetato
identify misconception and reveal the impact othexk on the genetics misconception teacher.

The Steps of Identifying the Genetics Misconceptiarthe Book of Biology.

The steps of identifying the genetics misconcepgtiare done by following the procedure according to
research misconceptions Abimbola & Baba (1996).

First, determining genetic concepts to be studied andpgd into 5 groups of concepts based on high
school curriculum, that are the genetic materiaDdfA, genes, chromosomes, replication, relationgefies,
RNA, polypeptide and protein synthesis processesciples of heredity and inheritance mechanisrakgtions
mitotic and meiotic by inheritance; mutation .

Second, browse some books to determine whether high ddbatbhooks have a conceptual problem or
not. This activity is done by reading and findincgamples of genetic misconceptions that might bendioin
some high school textbooks used in schools thagratise book for identification. In order to kedpetresearch
ethics, book title, author and publishers are sobrded. The author uses the initihe complete data is on the
researcher.

Third, identifying misconceptions, evaluating books pagpage and chapter to chapter in order to find
misconception related to the genetical materi@oiénce statement which is determined.

Fourth, tabulating identified conceptions continuing misceptions. The tabulation is started by each
textbook, and then the similarity of misconceptioreach material set into one piece. Reference dhtmhkssign
misconception is genetically foreign language tes#ts written by Gardner, E.J., Simmons, M.J & Begr
(1991) book’s titlePrinciples of Genetics, Campbell, Reece & Mitchell, L.G. (200Bjology and Corebima
(1997)Penentuan Jenis Kelamin pada Makhluk Hidup; Corebima (1997%enetika Mendel

Fifth, the geneticists an evaluator team at the Uniwersit Malang validates and identifies
misconceptions that have been fouWdlidator evaluates the truth or acceptability of concemiatentified as
misconceptionsValidator does not any longer examine textbook that has mmntified by researchers. The
researchers can eliminate some items from theflistisconceptions identification based on validaterork.

Sixth, uncovering the misconception impact of tesishwho are affected by misconception textbook.
Implement the implementation phase identificatiestd misconceptions the teacher and ask the tegolen
reason in accordance with his conception. Furthegmearrying out interviews with informants (teagh& he
informants were asked to work on the problems edlab the impact of applied genetics related to the
misconception. Furthermore, data is deepened thrdiggussions and interviews with informants. (mstents
questions on the attachment).

Data were obtained from analysis of textbooks thabulated and counted the number of
misconceptions found in each genetic concept. Tohgeinformation about the impact of misconception the
books of the misconceptions of teachers, a subfettist data are described in detail.

Result of Research and Discussion

The Genetics Misconception

Based on the presentation of the concept in 20t3calum at class XII, genetics concepts covere ipasic
competencies. Based on the number of the foundomisption, the presentation of the error concepalte 1
is grouped based on 7 seven groups of conceptatteey

The meaning and scope of genetics

Genes, DNA and chromosomes including

The relationship of genes, RNA, polypeptides, dmdgrocess of protein synthesis

The linkage between the processes of mitosis amolsisadivision of inheritance

Principles of heredity and the mechanisms of inede and

Sex Determination, and

Mutation and its implications.

Nogo,rwhE

Findings of Misconception on Basic Competence ajenes, DNA, and Chromosome
Misconceptions found in textbooks do not distinguithromosomes, genes, and DNA structurally. GeDig),
chromosomes are functionally described only asreaeceof factor and determines the nature of livihgngs.
Result of this research was relevance with Shatestant (2008) that more of student was not be #ble
describe gen, it's structure, and it's function.

Acyually, the right consept of gene is structuralgegment of DNA that expresses a particular aatur
DNA is the genetic material that is composed ofhagphate, deoxyribose sugar and the nitrogenoussbas
forming a polynucleotide. Eukaryotic DNA is assdethwith histone proteins to form chromosomes, Gard
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1991). Misconception, the gene is a series ofdripf nitrogen bases founded on the tape of DNA wwuld
encode a polypeptide chain and further would becpare of an enzyme or other proteins. (Definitidrsoch
genes can be mistaken that all these genes drmational parts. By eukaryotic, not all of the fsanf genes are
functional, gene comprised of intron and exon ragidAreas of exons are the coding region of thgpegitide
while intron areas are not functional or non-codangino acids).

Misconceptions, genes are located in the locusddrenlinear row of the chromosome. Locus is around
object like a ball lined up a series. Gene is ssppdo locate on chromosome threads in a row afesg@l and
orderly. (The right concept of locus is the relatposition toward a genes location in chromosomerdger,
1991).

Misconceptions of alela that alela have alternatoren of genes which are symbolized by large and
small Latin alphabet. The double alela is considéhat a person has more than two alleles. Misqaiwe on
those parts of the chromosome is mentioned aswslloThe arm is a part that is created by threads of
chromosomes. Threads of chromosomes shorten ark@thio form chromatin.

Misconceptions, the arms are made up of three partsely membranes, matrix and chromonema. Part
of the membrane is a thin piece body covering clusomes; the matrix is a clear fluid that fills #gtire arm.
Chromosome matrix contains of fine threads swirliajed chromonema. Chromonema are made up of beads
lined called chromomeric to bring offspring traitsthe so-called gene locus.

Misconceptions about the relationship of chromossrbdNA and genes by analogy as a city that is like
the structure of a chromosome. It is located incié nucleus that carries the instructions forheplase of the
cell life. Each home symbolizes a molecule of DNAe material that is immortality. Rooms are genss a
regarded the son of the molecule that occupiesiapglaces in the DNA molecule. The bricks are rotibes,
the "building materials" molecules. (This analogyriore confusing among students because of higraroong
DNA, genes, and chromosomes become indistinct)

Findings on the Misconception of Basic Competencid3escribe the Relationship of Genes (DNA)-RNA-
Polypeptide and Protein Synthesis in the FunctionfdCharacteristic Formation of Living Things
Misconceptions found as follows. Transcription i tprocess of DNA replication to form an RNA-d.
Transcription is the process of transfer of genetiormation from DNA segment (gene into mRNA malkss.
The main material of polypeptide synthetic is geB®A requires intermediaries to bring messagesht® t
ribosome. Protein synthesis process includes tima@ phases, including: DNA replication, transdaptand
translation, DNA carries out its functions in a WalA is firstly copied into RNA and results of tieepies do
polypeptide synthesis. This is meant that the palggenes remain protected, while the results piesoare
assigned to carry the messages it contains, RNA doe have Thymine instead Uracil which has a cbalmi
structure is similar to Thymine. RNAd is a link iveen DNA molecules and proteins and carry messagbe
form of genetic information from DNA to form a peit, one molecule of RNAd makes ribosomes straads t
synthesize polypeptide. RNA is mostly in the cy&gph and the nucleus especially in the ribosomegiOdf
RNAr is from DNA that is many inside the ribosontiee origin of rRNA is in the nucleus. RNAt is forthby
DNA in the cytoplasm. Genetic code is a triplet iogdsequence of nitrogenous bases of DNA and RNA.
Information considered in the form of password cedgquences in RNA will be connected into amino scid
peptides, polypeptides, until forming protein.

Misconception on Basic Competence in Describing thRelationship between Mitosis and Meiosis Fission
with the Inherited Character

The misconceptions here are as follows: at S sthgaeplication and duplication of DNA occur. Regtion is

the multiple process of DNA molecule therefore ¢héd’s cell will has same total DNA with the motteecell.
Duplication is copying process of chromosome swilitbe length. At interphase stage, the cell dnesdo the
activity whether physically or chemical reactiort. gkophase stage, the arm of chromosome duplidatie $wo
chromatids bound to the centromere. At mitosisidissstage, the segregated metaphase is homologous
chromosome. At meiosis fission stage-the pachystage, bivalent or homologous chromosome dupliicete

two chromatids, therefore each bivalent has fovomiatids called tetrad.

Misconception Occurs on Basic Competence in Undegstding the Heredity Principles in Its Mechanism
The misconception is in this sentence. If the iithial is breed together, the homozygote individuidll not be
separated. While the individual with the Bb genetypbreed together will separate. In the examBle,breed
with Bb will result BB, Bb and bb.

Misconception of Mendel stated that segregatiomfadlela couple which determines the heredity do
not affect the other which determined the otheetity. Alleles of different characteristics segregafreely.
This inference result the second Mendel law thénhidependent division and assortment”.

Misconception at meiosis division, accord with Hegregation principle (division), the heredity tast

23



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—.i.l
\ol.5, No.36, 2014 IIS E

will separate in gamete form. The form of gameti aetwo genes couple will be generated indepetigien
the inheritor through gamete. Then, in producingcpss, the separated ovum and sperm gamete wikibed
randomly.
Misconception of those separated genes will beepbiwith the genes from anmother in breeding stage.
Those mergers occurred randomly and freely. Atlthéeding, it clearly occurred that the genes @intp form
the various combinations. Those are known to MeHdals or the Law of Independent Assortment.
Misconception of each organism is formed by the aarand gamete cell. Body cell is composed by
the autosome while the sex cell is composed by gmme. Misconception of eukaryotes cell has two
chromosomes, autosome and lonesome. Autosome advetetermine the individual sex while the gonosome
determine it.

Misconception on Basic Competence in Describing thélutation and Its Implication in Science,
Environment, Technology and Society

Misconception of mutation is the genes mutatiomnbgritors that change the person’s attitude oéiitbr and
the inherited. This change cause the phenotypehafitors will be totally different with the phepes of both
mothers. The divergence of structure and total rarnath DNA causes the deviation of fetus also thiédodn
handicapped or different character so it may belted the new species.

Misconception of every mutation in the body candaen in somatic change (autosome mutation),
generative or gametes change (sex chromosome om)taBomatic change can occur in body tissue ssch a
epithelium, muscle, bone and nerve. Generativeganaetes change (sex chromosome mutation) occurreski
gonad. Mutation happened spontaneously but randondyrred naturally and has a disadvantage. Thatmont
caused the death is natural effort in keeping theetics balanced in one population. Result of ésearch
relevance with Shaw'statement (2008) that few ofdsht have right understanding about kind of marati
happened, cause of mutation, fisiogis effect of geamnges.

The Cause of Genetic Misconception in the Textbook

Based on the example of misconception which isdaarSenior High School textbook, The cause ofgbeetic
misconception can be categorized they are presmmtaf classical genetic material or Mendel genetiot

representative concept presentation (minimal mdédedaformation), the use of analogy which inappraely,

the use of term inappropriately, the word selectiothe wrong words, and the ideas or the anabfdise author
itself.

The presentation of the genetic concept currestlgtiil dominated by Mendel concept. The Mendel
concept was considered as the main inheritancevide2002) stated that nowadays is the time fag th
presentation of the genetic concept leaving thedaksnshadows in order to the understanding is rbovadly
about the genetic not only fixated on inheritan@ndel.

The presentation of the genetic concept is not cutde. There are many faults of genetic concept
because of there is no explanation in moleculaelle¥s the gen statement explained as the detarmiof the
nature of the organism. DNA as a nature of the misga and chromosome is genetic material of an ésgan
This is confused. Venville (2002) stated that tmespntation of the genetic concept needs to becpied
representatively by presenting information moleduldt bridges the rapid development of genetiomer can
be a right foundation for the development of stidderognitive.

The molecular approach in the future will be neettedupport the rapid development of genetic.
Meanwhile, if the textbook is still providing théassical genetic so that our student’s understandwill be
slow. Therefore, we cannot avoid the representatiggplanation biochemically or molecularly. As ageist
and Chittleborough state in Vanville (2002) that ttifference of representative level in scienceais
explanation on a chemical level. We expect thatethe a phenomenon like gen phenotype expression,
microscopic nucleus, chromosome, submicroscopic DA alkali A, G, C and T as the basic of genetide.
The alteration of representative level automatyjcedlapplied to all teachers in senior high schaaijor high
school, and at university level.

The use of an analogy in explaining a concept shdel summarizing student in understanding the
concept. But the use of a wrong analogy will caasaiss understanding of the students in undersigrittie
concept (Gusril, 2008). Therefore, it should beefidrin creating an analogy.

The use of wrong term and language, or the wrongdsvawill cause the wrong perspective in
understanding the concept. For instance, the usmdy chromosome and genitals chromosome. It shiogld
better if those terms are replaced by autism chsmm@ and gonosom chromosome. Likewise, the use of
sentences or words which are wrong. The use of gusemtences or wrong words can be caused by ther&aut
understanding which is not appropriate. The idessaaeflection of the author's understanding wikoa
influence the misconception.
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The Impact of Genetics Misconception in Textbook twards Teacher's Understanding
By doing triangulation data of misconception int®ok through interviewing as well as the answemifr
questionnaire then the author gets the data afhtpact of misconception to the teacher. In inteming section
the researcher asks several questions relatedetintbact of misconception towards the mastery afetje
concept.

The impact of misconception on the basic competengenes, DNA, and chromosomes descriptions.
The question asked is what is the difference obgeDNA and chromosomes. Based on the responappéetrs
that teacher is difficult to distinguish genes, DIMAd chromosomes structurally. Understanding tineet of
genes, DNA and chromosomes them only on a fundtiemal. It should be able to explain in moleculeachers
so that the concept of genes, DNA and chromosomesnhe apparent. The impact of this concept isaheher
is not able to explain how the nature of the relahip of gene expression. The question of howntlreber of
chromosomes bodies cells and the number of sexr@dsomes in human cells. Answer most of the teachers
stated that the human body cell body numbered #hlghromosomes, whereas human sex cells contayn?onl
sex chromosomes. The concept of teacher impadfisutt to imagine a parallel process of meiosisMendel's
Law | and Il. Because of the assumption that atl ;glls contain only 2 sex chromosomes. On therdthed
teachers also know that the result is a reductfomedotic chromosomes from 2 sets to 1 set of clusnmes.
The teacher stated that the chromosomes that haweséx chromosomes and chromosome body. Sex
chromosomes determine the sex, body chromosomesmdeé the nature of the body. It is also the imdc
preconceptions that one happens to students aoletsaand the students and faculty, as has beentedpn
studies Nusantari (2012). This needs to be a soluti the form of presentation of the concept afeg DNA,
chromosomes and the molecular basis of the conakptructuring relationships of genes, chromosomes,
Mendel and meiosis as well as information aboutl#éiest findings of the work or the expression ehes in
expressing the nature of living beings.

The impact of misconception on the basic competena@e describing the relationship among genes (DNA) -
RNA - polypeptides and protein synthesis in the eablishment of living things characters.

The question is how the nature of the relationsifigene expression in living organisms. Many teeslage
hard to imagine how a gene can be expressed ifotheof nature. Teachers also had overlapping quiscef
the role of DNA as a template or mold, the roléhef mMRNA codons, while transcription translation/ANole,
do not understand the role of amino acids as aecdRNAt. The teacher is difficult to imagine theopess of
transcription and translation to form proteins. sTi8 due to the textbook explanation of the condepiot
molecular. The impact is most teachers thought ttietgenetic code is the amino acid building blodkss is
due to the presentation of concepts in the book $iates the formation of protein transcription iheg
subsequent translation of the genetic code. Thisamaimpact on the misconception that the genetile avas
formed material or constituent amino acids. In,fioeé genetic code is actually a codon (3 bases ehArnd)
that encodes a particular amino acid. Amino aciddacated in the cytoplasm to be taken by Arnteezto the
ribosome where protein synthesis. Translationagesta assembling amino acids in sequence the geceate or
codon are strung together to form a polypeptidest®8uld the concept of sequential order of presientaf the
transcription, and translation of the genetic code.

The impact of misconception concept of basic coemst describes the relationship among the
processes of mitosis and meiosis division of irthade. The question posed was difficult which secstudents
be taught about the laws of Mendel's | and 11? Mdsdirst law when it happened and when it hapgehe
second Mendelian law. Further crosses well predeote or two different properties of different matuand
teachers were asked to make arrangement and pagam@tes. It turned out that the teacher is diffico
understand the process of formation of combinatimingenes derived from gene to their children #adst in
both parents. This can be seen in the data bltmeglss, difficulty determining the parental gen@gphow the
formation of the constitution of gametes, genotygesved. It is difficult to understand due to #t@mbination
occurs in gametes Meiosis division due processeelso Mendel's Law | and Il. The impact is hardnagine
teacher meiosis associated with heredity. CampgBed?2) stated that law of Mendel | happened atntlbenent
of meiosis devide in anaphase | stage. Law of Melhdappened at the moment of menafase I. Corelfirda7)
stated that it is needed of explanation regardhmg living creatures that experience. Mendel's |laglated
meiotic | and Il occur in living organisms that reguce sexually eukaryotic. While eukaryotes repogd
asexually through budding eg breeding is done tjinauitotic division.

The impact on the misconception of basic competenda understanding the mechanisms of heredity
principle of inheritance.

The question asked is whether the pattern of itdr@e in living organisms is always dominant amecessive?

Is there any pattern other than the dominant ame@ssdve inheritance Answer teacher considers mbst o
Mendel's Law as the main mechanism of inheritaM¢kile other inheritance as a deviation or modifimatof
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Mendelian inheritance pattern. The impact is the hature consider teacher in the world is only g
dominant and recessive mutations only change Wilags be a recessive gene is dominant and constguen
harmful to living things affected by the mutaticdBorebima (1997) stated that needed of eksplanabmut
development of further research proved that théepabf inheritance is very diverse, ranging froominant
recessive, codominant, semidominan, pleytropitepis and hypostasis sex-linked inheritance paXern

Based on interviews teachers expressed more diffcwnderstand why the moment of fertilization, a
recessive or dominant gene sex-linked gene X tharmptoperties directly derived or expressed in boyereas
in a girls only carrier. This is because the teadues not know that the Y sex chromosome is holkrdeles
that do not have that when paired with an X chramues X-linked gene that will be expressed.

The teacher also asked how the genetic contedeatical twins are not identical twins. Is not iteal
twins are not identical and contain the same gémasthe two sex chromosomes XY or XX alone. Buivsh
there a difference, where is the difference? Tjuisstion due to the misconception that assumesdtibes are
only sex chromosomes in sex cells or gametes aamspells and ova. Corebima (1997) in his bookef s
expression stated that ovum and sperm contain @f séiromosomes that consist of body chromosomdssarn
chromosomes are numbered set (N). After fertiloratihe chromosome content of a baby becomes atéull
chromosomes (instead of only 2 sex chromosomesh YWe twins are not identical combination of diéfiet
chromosomes containing chromosome in identicalgwin

The impact on the concept of basic competencies thdescribe mutational events and their implicationsn
salingtemas.Is the result of a dominant gene mutation? Answajority of states that lasted only mutations of
recessive genes become dominant. While alwaysnusttal recessive trait. This resulted in an error i
understanding the evolutionary process. The promessgolution is considered not happen at all. Mtgaot the
raw material of evolution because the mutationailteis always harmful. So the genetic content ie th
population constant or no genetic variation in plgulation. So it is difficult to imagine evolutiaould occur.
Important evidence described molecular mutatioas Will affect the mutated DNA sequence and itee&fon
the phenotype.

Error Repair Genetic Concepts in High School Textboks Presentation Content Reorganization through
Genetic Material

Based on the genetics textbook misconceptionshtnag been found in the concept of

(1) The meaning and scope of genetics.

(2) Genes, DNA and chromosomes including.

(3) The relationship of genes, RNA, polypeptides, dddrocess of protein synthesis.

(4) The linkage between the processes of mitosis anadsimalivision of inheritance.

(5) Principles of heredity and the mechanisms of inthace.

(6) Sex Determination, and

(7) Mutation and its implications.

As Corebima (2010) an expert in the field of gersetitated that occur due to the presentation dadtgen
misconceptions genetics concepts in text books loylgrder of discovery or presentation of the matdor this
is still oriented genetic history This led organiaa concept disjointed or fragmented. So the cphad
fragmented genetic, and science studies diffidulieicomes. Therefore, it is important to study gemetic
concept of the new approach, and the approachahheplace the concept of history is the approabiis heans
that the concepts that are no longer relevant shoed appear in textbooks. Suryadi (2010) alsoesdhat it is
imperative in order of presenting the concept oélsht thinking in order to understand the concegy by step.
Researchers in this case is a lecturer in the fiéldenetics. Then the researchers put througtcohneept of
genetic reorganization in accordance idea Corelf@®@82) and Suryadi (2010). Follow the sequencebatepts
presented as follows.

The reorganization of the genetic material in cphoaf gene, DNA, and chromosome. The right
presentation of molecular concept related to theigea DNA segment with the result that gen is shmallest
part of DNA. This is from a DNA perspective as adgolynucleotide consists of phosphate, deoxydtsgar,
and nucleotide, with a certain distance or certaggment expressing certain nature. The meaning of
chromosome is extensible briefly in eukaryotic andkaryotic category which is different from hiséoprotein
and non-histone protein. The type of another pereetic material of DNA is contained in acellulam,arganelle
eukaryotic, and plasmid, and also there is a chsmme out of the cell.

The reorganization of the genetic material in tlmoept of the relation between (DNA)-RNA-
polypeptide and synthesizes protein in formattimg nature of the organism. The order of conceptamtation
is started from the function of gen in expressihg hature through the protein synthesis processteiRr
synthesis process is started by transcription ihatrranging the genetic code includes the detetioin of
genetic code and Wobble and Wobble rule, then laHor is a process of translating ARNduta to be
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polypeptide.

The reorganization of the content of genetic matdri concept of relation between mitosis fission
process and meiosis through nature inheritanceorBefiscussing the genetic material inheritanaatesd from
how the genetic material is doing genetic mategaroduction by replication. Replication can beidguished
in prokaryotic organism category and eukaryotichvé cellular of virus that isolling circle replication. The
eukaryotic organisms which proliferate sexuallye tiature, inheritance are done through meiosigfiss-or
prokaryotic organism such as bacteria, the natavention is done through binary fission, and fawusj the
nature inheritance is done through infection todhief.

Reorganization the content of genetic material & toncept of heredities principle in nature
inheritance mechanism. This concept starts wittedigr principle according to Mendel. Mendel’s hétied
only occur to eukaryotic organism which prolifesagexually. Mendel heredity principle does not edouthe
eukaryotic organism which proliferates asexuallpkaryotic, and acellular (virus and retrovirusheTorder of
concept presentation is started by Mendel principded Il. Then, the equivalence principle of MenhHeiith
Meiosis fission is in Metaphase 1level. Then, ieiplained the appearance deflection of Mendelcjpia and
the meaning of appearance deflection and also Hmwvcbncept should be. It is also explained how the
expression or the way gene works in determiningineatfor example; pseudo dominant, polymer, crigggm
epitasis hypostasis, etc. Next, is presents thenpbes of the error in crossing caused by the wrgegetic
concept and the way to do correctly.

The reorganization of the content of genetic matén mutation concept. Mutation concept is started
with correcting the wrong concept that mutationas damage. The cause of mutation comes from tbmad
and external factor. The correcting of mutationgthier it is during replication or not, the corragtimutation is
during the protein making. The types of mutatioa gene mutation and chromosome mutation. The edfiect
mutation for organism. The role of mutation in ext@n. Based on the research on moleculer stagegpreagd
that DNA experience changes in structural stageitBacaused fenotip changes. DNA changes candmppoth
fast and slow, so at the moment it’s the this tforeexplaning of gen in moleculer stage to be lHassupport of
moleculer evolution concept (Nusantari, 2013)

Recommendations for Teachers to Overcome Miskonsepe Textbook?

The role of the teacher as Selectors Miskoncep Tdodok.

Teachers play an important role in addressing miseption textbook. misconception this will haveiapact
on students and teachers. Weak mastery of conedptmpact on the ability to understand the coricpther.
The occurrence of misconceptions will lead to tbalg that should be achieved will be hampered aowiied at
the failure in achieving the learning objectivesowHto do the teacher steps in order to provide embrr
information to the students? The recommendatiordenhy the authors in accordance with the idea afmhbla
(1996), Corebima (2010), and Suryadi (2010).

In detail can be donirst, teachers should always make the learning proedsted to planning how to
present the material properly and not misconcepti®eachers should conduct a content analysis Bf (RIBson
plan) and learning materials or the right teachimagerials as well as thinking about how to delither material /
concepts systematically and correctly so that sttsdean understand. This can be done through coimation
forums. Lesson Study can be used as a means dieteaiscuss all issues related learning lessonsplan
textbooks and the correct implementation of leagnin

Second, the teacher selects the text books to be useehimihg. The author recommends teachers use
textbooks that have been evaluated by the agenaxpert knowledge in the field to limit the numbafr
textbooks is problematic

Third, the concept should be immediately reorganizedgtreetic material present in order of genetic
concepts. Teachers should be able to perform atseieof books to be used in learning.

Fourth, the teacher can describe misconceptions found fhrentextbook. The teacher can consult with
experts, colleagues, and using genetics book tlege/university to clarify some misconceptioses

Fifth, if the current implementation of learning, thedeer found the misconceptions in the textbooks,
teachers to discuss students' misconceptions bestsl of lecture method will not guarantee thattéfaeher has
submitted misconceptions and correct them apprabyiaStudents need conviction of why such material
contains misconceptions. Furthermore, teacherfielnstudents make sense of these misconceptions.

Sixth, peers together teachers can discuss the miscaomgfound in the book as well as those found
when learning. Furthermore, teachers can informwbiing articles in journals on misconceptions fdun
Teachers need to be skilled refine misconceptibasdtudents become aware of the concept corr&dtig.can
be improved through genetic material up to daté wiutine follow seminars and trainings genetics.

Conclusion
Misconceptions found in high school textbooks oe toncept (1) The meaning and scope of genetigs, (2
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Genes, DNA and chromosomes including, (3) Theimriahip of genes, RNA, polypeptides, and the proads
protein synthesis, (4) The linkage between the ggses of mitosis and meiosis division of inherigan®)

Principles of heredity and the mechanisms of inhrde and, (6) Sex Determination, and (7) Mutatiod its

implications

Misconceptions on high school textbooks in clasiscdlised by the presentation of the genetic materia
is still classic or Mendelian genetics, the concgfphon-representative approach (biochemical antecodar
level), improper use of analogy, the use of the term, lagguselection (choosing the wrong word or phrase),
the results of the analysis of the ideas of the@uhimself.

The impact of genetics misconceptions is as follolesachers are not able to explain how the natiire o
the relationship of gene expression in living oigars. The teacher is difficult to imagine a patgtiecess of
meiosis to Mendel's Law | and Il. Teachers assumag the genetic code was formed material, or ciomestt
amino acids. The teacher is difficult to imagine thain phase of meiosis stages of meiosis |, masgphand
Anaphase | linked to heredity in living organisni®achers assume that the nature of this world 56 g0
dominant and recessive mutations only change willags be a recessive gene that is dominant and
consequently always harmful for living beings aféet by the mutation. So that evolution could noteha
occurred through the raw material is always destreanutants.
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