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ABSTRACT

Prior knowledge can be defined as the initial abilof a learner that can be a starting point to $emv much
student’s behavior changes after he/she followsl¢laening process. Prior knowledge greatly influesdhe learning
process, because it becomes base for studentptesent abstract concept into the concrete congegtudents’ mind
using their representation ability by connectind afl the existing information to build new knowleddrepresentation
ability is one of the most important abilities thatist be had by students to process the informadioswer the questions,
and solve the problems. The purpose of this stualy tov analyze the missed prior knowledge that tedstudents had
difficulties, in understanding and answering theesfipns, about geometry. The study involved ongument of 2
questions of geometry and it was given to 19 stisdeh12" grade students that were chosen randomly in aosdrigh
school in North Sumatera without any interventiantloe learning process in the class. The questyvsn was adjusted
to the operational form of mathematical represantatbility which has the Cognitive level 4,jGor question number 1
and G for question number 2 based on Bloom’s taxonorhis Jtudy showed that prior knowledge becomes sendsl
thing to build the students’ representation abitilymake new knowledge, especially in geometry.midet trouble topics
which make them difficult to understand the quesdie a ratio, line and angles, power and squareragion, and the last
rectangular and triangle. Reflecting to the resitlis better for the teacher to make sure thatstis have enough prior
knowledge to make them easier to build new knowledgl make a fun and meaningful learning processder to make

information saved well in student’s long-term meynor
KEYWORDS: Prior Knowledge, Representation Ability, Geometry
INTRODUCTION

Based on Nasional Exam (Ujian Nasional-UN) 2015ulte Indonesia from the Ministry of Education and
Culture in Indonesia (Kementerian Pendidikan dabutlayaan, 2017), mathematics has the lowest sceamsrfrom 3
classifications of senior high school in Indonediaey are 59.17 from 758,067 students of scienasscin senior high
school, 55.76 from 852.878 students of the sodadscin senior high school and 48.24 from 1,241,84#@lents from
vocational high school (maximal score is 100)ekms like mathematics still become the most difffi@sson from senior

high school in Indonesia.

It becomes a problem because mathematics is tined&dion and the framework to face the globalizatio
In education, mathematics becomes a tool to dev&lagent’s logical thinking, accuracy, spatial asvesss, and gives the
effort to solve challenging problems from the depshent of mathematical abilities (Goldin, 2014).

The National Council of Teachers of Mathematics TNC2000) said that mathematical abilities have gples and
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process standards; they are problem-solwiegsoning and proof, communicati@onnections, and representations.

This study would focus on the representation ahiRepresentation is the way as fundamental in lpecan
understand mathematical ideas. Students use repméea as tools to support their mathematical vstdeding by
constructing abstract idea into the concrete ideading logical thinking. Representation is a sigra configuration of
signs, characters, or objects which mark and carditipn to represent, describe other than itsetid(®, 2014), so it will
support students in learning, especially for comigcating and connecting the concept to solve théharaatical problem.
From the explanation, students which has the loilityalof representation will show a lack of skilh igenerating ideas,
asking questions and responding the questions miomg of others. Because of that, there is a éddional relation
between representation and cognitive abilitiese(@tart, Roskam, Meunier & Moortele 2011). Therm fare kinds of
representation that are useful for mathematicaletstdnding: (a) real-life experiences, (b) manifuta models,
(c) pictures or diagrams, (d) spoken words, andwgjten symbols. The use of visual representat®ra highly
recommended instructional practice in mathemati@arderen, Scheuermann, Poch & Murray 2016) andeseptations
can be used to teach word problem solving effelstiditendra, Nelson, Pulles, and Houseworth J 20G0od

representation ability will came from the good pt#aowledge of students.

In the context of learning, prior knowledge candaéined as the initial ability of a learner thahdase a starting
point to see how much student’s behavior changts &g/she follows the learning process. Prior Kedge greatly
influences the learning process (Matsuda et.al3p04ffects 81 students from two different classd® were given
different treatment in the form of a game-basednieg system (Chen and Huang 2013); and affectsrtieeaction with
learning systems and demonstration abilities (Bradget al, 2016). From the explanation, it can bactuded that prior
knowledge is one of the most important things tddomew information in student’s mind. Also becos®me points that

must be connected to make representation frormfbemation given.

Geometry as an indispensable topic in mathemaitiés,considered to be a rich area to foster stugeoblem
solving and reasoning skills (Jupri 2017). To sollie problem, students need to use their reprasamtaf relevant
information (Krawec 2014). Relevant information asnfrom the information of the question given tbahnected to
student’s prior knowledge, so students able to nthkeisual image that will be used to imagine theppse of the
guestion given. The study would analyze which pkoowledge that missed by students so they haffieudiy in

answering the questions given about geometry.

The study uses the questions that categorized ewrdbnitive levels of Bloom’s Taxonomy which catgged
into remembering ({J: retrieving, recognizing, and recalling relev&knbwledge from long-term memory; understanding
(Cy): constructing meaning from oral, written, and giv@ messages through interpreting, exemplifyingssifying,
summarizing, inferring, comparing, and explainiagplying (G): carrying out or using a procedure through exegutor
implementing; analyzing (: breaking material into constituent parts, defaing how the parts relate to one another and
to an overall structure or purpose through difféedimg, organizing, and attributing; evaluatingsOmaking judgments
based on criteria and standards through checkidgcatiquing and creating @ putting elements together to form a
coherent or functional whole; reorganizing elements a new pattern or structure through generatjignning, or
producing (Anderson & Krathwohl 2001).
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METHODS
19 students of 12 grade students that were chc randomly in a senior high school in Dolok MasiHugrth

Table 1: Question of Geometry that Used in the Research

Aspect of Mathematical | Cognitive

N Representation Ability (© Questos
1 Mathematics expressic| C, Given a blockhas a ratio of edges = 3: 6: 2. T
(formulas) length diagonal space is 21 cm. What is
2 Cs volume of the block?
Words

Satisfy x =56v3 cm and make the suitable da
situation to represent the figure bes

Sumatera wasgiven 2 questionsthe operational form ofmathematical representation ability which have
Cognitive level 4 (@) for question number 1 ancs for question number 2 based on Bloom’s taxonomghasvn in Table
1. Students received no specialization interventia the learning process in clasBhe questions given was used
analyze how far they able to answer it. Questadss had been validated a mathematics teacher in a senior high scl

and a mathematics lecture in Universitas Pendidikdonesia

After the questions were answerec students, it would be corrected to find some pnoisleabout student:
understanding of mathematics concepts as its griowledge that made them difficult to answer ite student’s score

was be sorted from highest to lowest to determine wbald/be interviewed and discussed in this st
RESULTS AND DISCUSSIONS

From the document of Kurikulum 2013 as nationalcadional curriculum after revision in 2016, there & main
aspects that will be learned by students in sefiigh school. They are gebra and trigonometry (™" grade); algebra and
calculus (11 grade); geometry and measurement; statistics astobpility (12" grade). Geometry will be learned at"
grade, especially for thredimensional geometry. That's why researctakes data from 12grade for this research. After
guestions were given, tliesearcher did correction of their answer and aeglyt The esearcher found some interest

facts that will be used for education, especiallyrhathematics teacher who teac geometry topic
Question Number 1

One of the expected solutiofor question number 1 is making the known and askéatmation before doin
next steps which drawing the block and puttingddlithe information given on the question. Finditg tsolution by
determining x by using information about its spde&egonal nd calculating AC and AG by using Pythagoras sowile
find the value of x. After that, using the ratio itd length, height and width to demine its volume. Figui 1 shows 3
examples of students’ answer sheet which reseahas chosen from 3 cateigs after dii the correction and sorted the
score from highest to lowest. Figuté shows the eswer from the lowest score. Figut® from the medium score a

Figure 1C from the highest score.
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Figure 1: Example of Student’s Solution for Questia Number 1

Student A in Figure A confused to draw the figufecobes by many unnecessary lines she made ane:cean
the lines not at the corresponding point. She edgddn’t classify the known and asked informatiinmade they difficult
to image how to solve the problem. Besides that, infused in using the concept of ratio; algelperations; line and
angles; and Pythagoras. Suddenly she wtd®&+ BC2 = 3 + 6 = 9. In the other notation from the equation, she ¢u
that AB = v/3 andBC = /6. It is not suitable with her own cube figure tid@ = 2 # /3 and heiB( is a plane diagonal
which # v/6. Based on her own cube figure again, 6 is thetkengC into a point without a name there. Then shete
that AC + AG = 6 + 2 = 8 without any information in her answer sheet why #reught like that. To make it sure, the
researcher did interview to students who discusthig paper. From the conversation, it could beeusttod that she
answered the question by just seeing the informatlmout edges ratio and da iagonal length of thekiddhe made, even
didn't understand about the figure and formulasatBhwhy she didn't have enough prior knowledge aodldn’t

construct her representation ability to answer. this

Student B able to draw the block figure and the ponents based on the question, made known and asked
information even he didn’t care about the ratio dith’'t understand about Pythagoras concept. sh@vn fromAC? +
AG? = AG?* & AC + 21% = 6% when it should belC* = AG? — GC? and he maddG = 21 = 6 shown that he confused

to determine about the length of line. Beside tia he also had trouble in doing algebra operdtiom AC = %2 which

should bedC = 62 — 212 if we continue his steps. Actually, he has knowa volume of the block. But he thought that
3x = 3. In fact, it is different. He also been interviev&nd could be analyzed that actually he knowndregonal is the

key to answer the question. But he didn’t know howse it.

Student C able to draw the block figure and its gonents based on the question by writing the r&tiown and
asked information. But while calculated, she didmse the ratio. She understood enough about thHea@ytas, algebra
operation, power ,and square operation. From thgergation, student C had difficulties in underdtag the question and
remembered the steps even she had good prior kdg&lét made she couldn’t complete the answer blgtta relate each
information given. Over all, the students’ problérforms in Table 2. Only 70% students able to mideeblock figure
and its component based on the information givé% 2tudents able to make known and asked informatiad 50%
students understand the head steps to answer titmBstly students difficult in using the concept mathematics to

complete the answer.
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Table 2: Percentation of Student’s Difficulties inAnswering Geometrical Question Number 1,
Categorized by Topics with its Grade Level at Schddy using Kurikulum 2013 in Indonesia

Able to
solve and
correct

70% 20% 50% 10% 70% 20% 20% 5%

Able to
solve but

0
30 25%

40%

70%

15%

65%

55%

30%

incorrect
Disable

0% 45% 10% 20% 15% 15%% 25%

Question Number 2

Question number 2 is about a pyramid. It was gieemake suitable daily situation based on the &gyiven, i.e.
the situation on the sea. First of all, studentstncomplete their necessary information by deteimgihe length of AB,

DB, AC and AD by using a concept of trigopnometrgpecially sine and cosine. Then determining AB Isingl
Pythagoras.
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Figure 2: Example of Student’s Solution for questia Number 2

The researcher took the answer sheets from samenttuwith the sheets which discussed for questionber 1
above as in Figure 2. Figure 2A shows the ansveen the lowest score. Figure 2B from the mediumeead Figure 2C
from the highest score. Student A tried to redadl information given into her answer sheet. Sh& toe= 56v3 cm as
known information, even actually it is the lengtthieh should be satisfied. It was correct whil® = 84 cm.
But became strange while she wrddd = 60° and DB = 45°. DA is a representation as a line af@P is an angle.
Both of it are different but she made it same. 8b=6145°, dcb = 84 . It showed that she didn't understand about the
concept of line and angles. Then she subtradeld— dbc = 84 — 45 without any information how could it be.



| 146 Widi Aulia Widakdo |

Then, “because the angielb — dcb, then the right triangle CDB is an equilaterahmgle whichdc = db = 84 cm +
45 = 129". It shown that student A also not so understdmauéthe concept of the triangle. She has kndwenfarmula
of sine but didn’t understand how to use it. Frdwv® tonversation, it was true that she didn't unders about the concept

of angle. She just use the information given inftgare without made the relation between eachrmétion to make new

information.

Student B started to answer the question by recalihe information into his answer sheet. He al&n'tl
understand about the angle. It could be seen fl@mrritten2DOC = 180 — 45 — 84. There is no information about

2DOC in the figure and he also ignore the differentgetn angle and line. 84 is length of DC. He knole formula of
sine, but couldn’t do calculation by using the afgbmsin 2DAC = % & 60° = % = AC = %. Suddenly60° changed

into 60, he made it same. From the interview result it elear that student B didn’t understand about tigiea

Student C also recall the information in her anssleeet. She was better to calculate by using athgle 2
students before and able to conclude th&DB was a right triangle fronxDBC = 2DCB = 45. Even she didn’t put
symbol° as a sign for an angle, she able explained herenswll. She also understood about the formulaireé and
cosine. She just didn’t careful in did calculatidm.the interview result, she told me that she nthstk it carefully and
lack of time to answer this question. She answeystematically based on her logic and the formhtalsew. All of the
students enable to represent the figure into wohnithvsuitable with daily situation. Because theyr'tdget all of the
necessary information yet.

Table 3: Percentation of Student’s Difficulties inAnswering Geometrical Question Number 2, Categorizkby
Topics with its Grade Level at School by Using Kutkulum 2013 in Indonesia

Understa Mathematics Topics and Grade Level to Learn it
- . nding
SoTEEIL ) AL Head T8 Grade % Grade | 9% Grade | 10 Grade
Students ng Visual Known and :
— I Steps to Trigonometry
Ability e —— Answer Lin P d
Word Information € Rectangular Algebra Phyagoras OWer an
the. e and Triangle Operations Theorem ST
Question | Angles Operations
Able to 63%
solve and 100% 15% T5% 20% 30% 45% 40% 20%
correct
Able to 504 20%
solve but 0% o 25% 75% 60% 50% 15% 50%
incorrect
Disable 0% 80% 0% 3% 10% 3% 45% 30% 15%

Overall the students’ problem for question numbes 2nformation in the Table 3. 100% students eaabl
represent visual become word because they coutdn'iplete the necessary information. Even 75% stademderstood
head steps to answer the question, they still eoutdhmplete it yet because lack of the prior knedge which only 20%
students knew the concept of line and angles, 3ffdents understood about rectangular and triarRf}éo students
understood about power and square root operatitindg66 students able to do algebraic operatior h40% knew about
the Pythagoras formula and 65% students knew abeutrigonometry formula. But it wouldn’t work whilthey didn’t

understand about the concept of line and angels.

Another problem is they have less prior knowledgettiat. Actually the mathematics concepts have begrned

by them in junior high school and actually mathdéosatharacteristic in learning is continuously.tBey should use it in
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the topic before in #0and 11" grade. But in fact they do not understand it ¥ten in the basic topic like algebra
operation; power and square operation; and angemetrical concept such as ratio; line and angled; Pythagoras

theorem.

This study also did interview the mathematics teacdnd take the conclusion that trigonometry is riheest
difficult topic to teach. For geometry topic, hadsthat students very difficult in making image thesition of point, line
and plane in the space to relate the informatiamergin question and know what the question is. tayhey know the
point position, but enable to process it becomelatisn. It also can be happened because they thawve enough prior
knowledge as the connected information to repregeninformation given in their mind and don’t knavhat to do to

answer the question.
CONCLUSIONS

In answering the geometry questions, studentsdifflcult in making block figure and its componelmased on
the information given as the main thing to answer questions. They also have trouble in determikimgyvn and asked
information to represent the question in word foEwen they understand the head steps to answeguingtions, they
don't have prior knowledge enough about the topitsatio; algebra operations; line and angles; ahgtas theorem;
power and square operations; rectangular and tdarnd trigonometry. The most trouble topics whinake them

difficult to understand the questions are ratioe land angles; power and square operation; redtarand triangle.

From the explanation, it is better for the teadbenake sure students have enough prior knowlemlgeake them
easier in building new knowledge, make a fun andmirgful learning process in order to make infoiorasaved well in
student’s long-term memory. For next researchenoiw to build up their prior knowledge that can sopppgeometry

learning that suitable for the time given in leagnprocess.
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