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Abstract

The aims of this study are to examine: the infleen€ the Realistic Mathematical Approach towardistus’
Mathematical Connection Ability of grade V at PeblPrimary School 105366 Sei Nagalawan and the
comparison of Realistic Mathematics Approach witbhn@ntional Learning on the Mathematical Connection
Ability. This research is a quasi-experimental gtuihe population in this study is all fifth gradeudents of
Public Primary School 105366 Sei Nagalawan, congjsif two classes with the number of 55 stude@tass
V-A, 27 students is as an experimental class utliegRealistic Mathematics Approach while the V-B, 2
students is as the control class using Conventiosatning. The instrument used consisted of: piakmy math
ability test and mathematical connection abilitstt he instrument is stated to have fulfilled tbguirements of
content validity, and reliability coefficient. Thaata are analyzed by Simple Regression Analysis Before
using Simple Regression Analysis Test, firstly Hwnogeneity and normality are tested in this stwith a
significant level of 5%. The average score of stislemathematical connection ability taught witlalistic
mathematics learning is 79.6 and the average sifarethematical connection ability taught with centional
learning is 72.0. Based on the analysis, the resflthe study are: (1) there is an influence ef Realistic
Mathematical Approach toward students’ mathemataainection ability of fifth grade at Public Pringar
School 105366 Sei Nagalawan, (2) the mathematioahection ability of students who obtain a reatisti
mathematical approach is higher than students vkairoconventional learning.

Keywords: Realistic Mathematical Approach, Mathematical Gastion Ability.
1. Introduction

In this modern era, there are several things teatino be prepared, including preparing human ressuhat
are able to compete under any circumstances. listiaechuman resources quality is still low compavteer
countries. Based on théMD World Talent Report 2019ndonesia gets 41rank from 61 countries while in
2014, Indonesia got J5rank. It means that it decreases. Indonesia'siposis far below the position of
neighboring countries such as Singapore , Malaysian Thailand. Indonesia's position is also oflilyhdy
better than the Philippines.

Human resource development is inseparable from aaunc Internationally, the quality of education in
Indonesia, based dbducation for All Development Indeindonesia gets 89rank out of 115 countries in 2015.
In the 2015, the development program's latest tefpom United Nation, Indonesia ranked 110th froBi 1
countries in the Human Development Index with a heamof 0.684. With that number, Indonesia stillsget
behind ASEAN's two neighboring countries, namelyldaia (ranked 62) and Singapore (ranked 11).

Especially in the field of Mathematics and NatuBdiences, according to TIMSS (Trends in Internation
Mathematics and Science Study) conducted evergut)(fears, started in 1995, but Indonesia wasuded in
the TIMSS report starting in 1999, 2003, 2007, 264d 2015. Indonesian students' math achievemergsm
1999 ranked 34th out of 38 countries. In 2003, iekia was ranked 35th out of 46 participants. An@d07,
Indonesia was ranked 36th out of 49 participatingntries. In 2011, Indonesia was ranked 36th ouddf
participating countries. In 2015 shows that therage Indonesian of the eighth grade students kech85th out
of 38 countries. From year to year, the mathem#&i@asning achievement of Indonesian students lisasta low
level based on the international benchmark TIMSS.

The low quality of Indonesian education is alsovetdoy the Ministry of Education and Culture's Badihg

(2015) conducted by the OECD (Organization for Esnit Cooperation and Development). Of the 76 coemtr
that participated in the 2015 International ProgfanStudent Assessment (PISA) program, all thoke tested
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are 15-year-old students. Indonesia is rankétl édich is far below Singapore (ranked 1), Vietn@anked 12
) Thailand (ranked 47), even Malaysia (ranked %P whose teachers are educated in Indonesia.

Teachers are school personnel who are directlyoirtact with students to provide guidance that wdtity
results in the expected graduates. School is aca¢idnal institution where the formation of a perscharacter
and personality. Besides being required to bertteléctual one, students must also be wise i tiygplication
in daily life. This is stated inaw Number 20 of 2008oncerning the National Education System that the
national goal of education is to educate the Infethe nation and develop Indonesian people asaewhamely
Indonesian people who are faithful and devoted ¢al @Imighty and noble character, possess knowledyk
skills. Physical, spiritual and health are stromgl andependent personality and a sense of commuamity
national responsibility.
To be able to apply the education that studentdag#teir daily lives, it requires connection skilKusuma in
Rohendi and Dulpaja (2013: 18) states "the mathealatonnection ability is the ability in presemgimternal
and external relationships of mathematics, whiatiuisles the connection between mathematical topies,
connection with other disciplines, and the conmecin everyday life."

Mathematical connection ability is one of the dl@8 in introducing mathematical relationships, ethiare
connections between mathematical topics, connextwith other scientific disciplines and connectiomish

everyday life. In this study the mathematical cartioen capabilities that are seen as influencingitioicators
include; 1) use connections between math topic2amde connections in everyday life. The reseaottducted
by Lugina and Handawati (in Bunga et al, 2016: 4gt®)ws that the ability of student connectionsuigeglow.

Such a condition also occurs in 105366 State Eiang School Sei Nagalawan, especially in class #017-
2108, this can be seen from the students' inaliditgnswer questions related to mathematical cdiumsc An
example is the result of the work of some of tHfing students:

From the above result, it can be seen that théyabil students' mathematical connections in défly is low
because students have not been able to understargiéstions connected to everyday life. From théesits'
answers, they did not know the connection betwheratea and the division. Students should havaltulate
the area of land using the long-distance formuia, hlase multiplied by the height, then divide bw.tW is
reaffirmed in the following answer sheet:
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Students are less careful in considering the sizeach picture. After successfully obtaining thedthf
Trapezoid correctly, students do not pay attentinthe size of the base of the triangle above. @dse should
be obtained by subtracting the lower side withttgeside of the Trapezoid.
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The answer sheet above is wrong, the formula fatifig the area is correct. But the ability to carirteetween
topics / mathematical material is still low becastgdents are not able to connect Pythagoras rabteth the
width of Rhombus. Other diagonals that have nonba®mwn can be obtained by using Pythagoras formula
based on the circumference, so that the abovefarsaila of rhombus can be used that is multiplybah
diagonals and dividing them.

The low connection capacity is due to the lessnagitiapproach taken by the teacher in class whemitep
mathematics. Teachers tend to use a teacher-cémppeoach. Rusman (2010: 381-382) states thatétuher-
centered learning approach is learning that platedents as objects in learning and learning dietsviare
classic. This approach the teacher places himselfferson who knows and is the only source ofiiegr

The teacher-centered approach decreases the ldmeaing strategy that affects the results of etlosdecause
students only do activities according to the tedshestructions. This is reinforced by the resok®bservations
conducted by researchers in State Elementary Sc®eioNagalawan, students are only told to work toa t
problem based on the examples previously explaiibd. learning focuses on the achievement targéhef
material and does not pay attention to the actiserd students in constructing their knowledge ugtothe
experience of students because knowledge is nogfenaed directly from the environment to studemits, it
must be actively constructed by them. The self-tonted knowledge adds to the ability of studeatsurvive
(Geelan, 2006).This means that knowledge keeps timernhe mathematical community and involved in
mathematical activities.

Mathematical activities are carried out in a splemtion process (specialization, paying attentionspecific
cases or examples), generalization process (gérsiah, focusing on more sample groups, searcliomg
patterns and relationships), guessing (making g@seabout problems encountered, predicting reldtipesand
results) and beliefs (building beliefs about thelenstanding that has been built, looking for anehrmnicating
the reasons why something is true). All of thesecpsses are carried out by those who perform aemettical
mind in the context of solving mathematical probdefhis is in line with the opinions of Mason, Bamf and
Stacey (in Sabri, 2009), mathematical thinking islymamic process that broadens the scope and aépth
mathematical understanding. This is possible bec#uprovides opportunities to increase the comipleaf
ideas handled from time to time.

Furthermore, Mason and his friends consider thahematical thinking is as a procedural activity legcwith
three phases: entry, attack, and review. Thesee thtages are associated with emotional statedingtar
engaging, thinking, continuing, building insightibg skeptical, and pondering. Of the three phashat needs
to be underlined is the entry phase because thliseplays the foundation for attacking, and theenaphase is
because this phase is often under-emphasized iknth&ledge construction process, while it is thestaden
phase of its educational content.

Conny says (in Sari, 2016) that one principle Hwivates students in learning is the principléeafning while
working. Students are directed to the ability te f@rmulas, memorize formulas, while mathematicsnly to
work on questions, rarely students are taught &dyae and use mathematics in everyday life. Assaltewhen
students are given an application or question ithatifferent from the practice question, they witlake a
mistake. This contrasts with the Realistic MathecahtApproach, where students construct their o@arding
according to their own experience. Learning agd#sitcan use a particular approach as a teachinjtgoa
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determine the success or failure of the desirechirg and learning process. (Rusman, 2010: 382%. @rhe
obstacles for students in understanding mathemiaiitzsy is the abstract object so that mathemagiems to be
difficult to understand and apply to everyday lifene approach to learning that is oriented towdis
application of mathematics in everyday life is Bealistic Approach.

Realistic Mathematical Approach is human activitydaconnects it to reality. (Lestari, 2017: 92). i
Mathematical Approach’s philosophy according tougienthal (in Van den Heuvel-Panhuizen, 1996: 193 sa
"mathematics must be connected to reality, stagecko children and be relevant to society in otdebe of
human value". The point is that mathematics muslirtked to reality, being close to children andekelnt to
society so that it is beneficial to humans. Thisamg mathematics must be close to students ancgargl® real
life every day. According to Van den Heuvel-PanbuiZ1996), if students learn mathematics apart frioair
daily experiences, students will quickly forget acahnot apply mathematics. Furthermore Freuderihal
Gravemeijer, 1994: 20) says "the emphasis on maitiesnas a human activity". That is to say the idéa
mathematics is its emphasis on human activity. Eattics as a human activity means that humans beust
given the opportunity to reinvent ideas and math&akconcepts with adults.

Il. Research Methodology

The study was conducted at Public Primary SchobB&6 Sei Nagalawan, Perbaungan District. The schasl
9 study groups and 1 library. The reason of theahers to choose that school as a place of otsass: (1)
there is no a study on Realistic Mathematics Learryiet, (2) researchers want to apply the new pgmacf
learning where during this learning they tendedise the lecture method and centered on the bo8kiti{e
school has a representative number of studenttutty.sThis study is conducted in the odd semeséding
place from September to November 2017. Accordinthéoclass V lesson schedule, mathematics sulgeets
studied 4 times a week every Monday, Wednesdayrstlay and Saturday. The population in this studsilis
students in grade V at the school academic year/2018, consisting of two classes with a total Bfstudents.
Class V-A has 27 students and V-B has 28 stud&éhtstype of research used was the One shot cadg. Ste
design of the study is as follows: (Sugiyono, 20080)

X O

Explanation:

X = treatment given

O = Observation

In this study, there are differences in treatmetivieen the experimental group and the control grobp
experimental group is subjected to learning desiigin realistic mathematical approach, while thetooingroup
is subjected to ordinary learning design with caomianal strategies.

[1l. Research Result
3.1. Research Result

The main objective of this study is to determine #ffect of realistic mathematical approaches onesits'
mathematical connection abilities on the subjecElat Build that received different learning. Thatal in this
study are obtained from the results of instrumastridution in the form of mathematical connectiahility
tests, observation sheets of learning plans imphtatien, and Student Activity Sheets. These insémis are
given to students class VA and VB . Class VB appl@rdinary learning and class VA applies Realistic
Mathematics Learning. The results of the researctstadents' mathematical connection ability areyaed
using SPSS 22.0 for windows software. The analgaised out in this study is descriptive statidtigaalysis
and regression analysis.

The Measurement of the mathematical connectiontylof students use KAM and post with the same ecibj
matter. The implementation of Realistic Mathematiesarning activities both student and teacher &t/
occur in the classroom by using observation sh&$/ questions and posts are given to each stuihetwo
classes, namely class VA which amounted to 27estisdand class VB totaling 28 students, but VB grad
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students, 1 student is not present when doing Ka&id also giving treatment so that the number cfareh
samples became 27 VA students and 27 VB students.

3.1.1. The Description of Research Data

Description analysis is carried out for both valéah namely, Realistic Mathematical Approach (X)ost
characteristics consist of 1) Phenomenological agpilon, 2) Using models and symbols for progressi
mathematization (using models and symbols for megjve mathematics), 3) Using students ‘own coattn
(utilization of student construction results), Ijeractivity, 5) Intertwinement (linkage). The Mamatical
Connection Ability Variable (Y) consists of indicatl) the relationship between the material that baen
previously studied with the trapezoid and kite mate 2) the relationship between the conceptthiedconcepts
contained in the trapezoid and the kite, 3) thatienship between trapezoid and kite in everydfay |

3.1.2.The Description of Preliminary MathematicalAbility

Before discussing the research data from the sted@mathematical connection ability test resuitstli discuss
the results of students' preliminary mathematibidllta tests. Students' Preliminary Mathematics I&piTest is

used to determine the equality of the research kamlpss and to determine the mathematical alsiligé
students before learning takes place. Studentbinimary ability tests are taken from previous slagiestions
about two dimension shape. The question is in ¢ fof multiple choice questions with 10 questiofke

preliminary ability test of students aims to findtéhe high, medium or low students’ ability befohe learning
is carried out and it can be seen the changeseirptaliminary ability of students, an increase ot. nit is

expected that after being treated, there will banges, namely students whose ability as the basishé

formation of the initial group is low after beingated for changes to medium or high.

The complete calculation results can be seen i\pgpendix, while the summary results are preseirtetable
4.4 below:
Table 4.4The Grouping of Initial Capabilities

Sample of research Students’ ability
high medium low
Experiment class 4 17 6
Control class 5 19 3
Amount 9 36 9

Based on Table 4.4 above, it is found that the exmat class categorizes the student's abilitystudlents are
high, 17 students are medium and 6 students arevidvie the control class of student's ability ategorized
that 5 students are medium, 19 students are meaiah3 students are low.

3.1.3. The Description of Mathematical ConnectioCapability

The Connection ability tests are conducted to d@tex students 'mathematical connection abilitiésrdfeing
given treatment. Overall, the average score ofestts] mathematical connection abilities learneddaglistic
mathematical approaches is better than the aveseges of the overall mathematical connection tasliof
students who are taught with conventional learnifigpm the problem solving process posttest, theabve
mathematical connection ability can be describetiénfollowing diagram:
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Based on the diagram, the data distribution vaisiéscated around a straight line. The curve shivasthe data
is spread around the diagram and follows the rsgresmodel so that it can be concluded that tha dat
normally distributed.
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3.1.4. Student Activity in Learning Activities

Percentage of the average student activity in iegrfor each category of student activity duringotmeetings,
the average percentage of student activity in legriwith a realistic mathematical approach, namégé):.
understanding contextual problems 10.375%, (b)isgleontextual problems 11, 07%, (c) compare ocudis
the answers 10.02%, and (d) conclude 9.02%. Ryrniaf) to the set criteria, the management of iearis said
to be effective if eight categories of tolerancitecia achieve the effectiveness of the time usetbn items. It
indicates that learning with a realistic mathenatapproach is effectively applied.

3.1.5. Management of Learning with a Realistic Matbmatical Approach

Based on the results of the observations, it iaiobt that an average observation of the manageshédrning
by using the Realistic Mathematical Approach. aih ®e concluded that the teacher's ability to maheaning
meets the criteria for effectiveness. The teaches tiied well to apply the characteristics of alistia
mathematical approach. This indicates that learmifth a realistic mathematical approach can beiagph
mathematics learning on the subject of linear égnatand inequalities of one variable and compariso

3.1.6. The Observation of Students’ Activities wittRealistic Mathematics Approaches

From the results of the observations, it is obthithe average results of observations of studdivitaes with a
Realistic Mathematical Approach in accordance wlith criteria of success that has been achievemnitbe
concluded that the activities of students duriraydéng meet the criteria for effectiveness. Thehea has tried
well to apply the characteristics of a realistictinesmatical approach. This indicates that learniitd @& realistic
mathematical approach can be applied in mathenlaticsing on the subject of linear equations aedjiralities
of one variable and comparison.

IV. Conclusions, Implications, and Suggestions
4.1. Conclusion

Realistic mathematics learning influences studengthematical connection abilities. Based on thenédation

of the problem, research objectives, and reseaslits as stated in the previous chapter, somdusogs are

obtained as follows:

1. There is the influence of the Realistic Mathematigaproach toward the students’ Ability of Matherncat
Connections of Class V School 105366 Sei Nagalawhis can be seen from the size of the constant (a
16,339 and the regression coefficient value (b)359 with t  count = 9,371 and a significant les£D,000
which is much smaller than 0,05.

2. Realistic Mathematics Approach is better than Cativeal Learning on the Ability of Mathematical
Connections in Class V Public Primary School 105386 Nagalawan. This can be seen from the average
score of the mathematical connection ability stisléaught with realistic mathematics learning of678nd
the average score of the ability of mathematicsneotions taught with conventional learning by 72rD.
addition, the value of R (correlation coefficieint)0.882 while R Square (coefficient of determioa}i of
0.778 is the effect of X on Y. Thus, 77.8% of thathematical connection values are influenced blystea
mathematical approach, while the remaining 22.2inffluenced by other factors and based on the
characteristics of both learning. In ordinary léaghmodels, students only solve problems basedhen t
teacher's explanation through examples. In theniegrof realistic mathematic approach, students use
contextual problems through LAS so students musigine the original form of the picture to be alde t
answer questions and understand them.

4.2. Implications

Based on the conclusions of this study, the impbecais the selection of learning approaches byheraatics
teachers. Mathematics teachers in elementary sehmoakt have enough theoretical knowledge and skills
choosing a learning approach that presents cordkegtoblems, able to turn students into more ac{wevide
opportunities for students to construct their owowledge.

Another implication that needs to get the teachattisntion is with a realistic mathematical apptoatudents
become active in expressing their opinions. Groigtussions that occur make high-ability studentip he
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students who have low abilities. Intergroup dis@mrssnade students more critical in responding ®wlork of
other groups and in discussions there is reflediiothe settlement that has been done in each group

In solving contextual problems there is a form ofmpletion of the answers. The class that usesstieal
mathematical approach is better than ordinary legrnStudents who learn using realistic mathemhtica
approaches are more skilled at solving problems sihadents who learn using ordinary learning.

4.3. Suggestion

Based on the results of the research and conchusibove, there are some suggestions that neetiaiteFhese
suggestions are:

1. To the teacher

a. Learning to use realistic mathematical approactee mathematics learning that emphasizes students'
mathematical connection abilities can be used aslt@nnative to apply innovative mathematics leagni
especially in teaching the width of Kites and tragd

b. In ordinary learning the teacher should be a@blprovide more motivation to students to be abléntite
students to emphasize "process of doing mathedtjcgiving an activity sheet that is done by thedents
themselves. Whereas for students who use ordirsamihg it is expected that with the provision &3
provided the teacher is more motivated and hasisesef responsibility to complete the LAS. The teacaan
also reward students in the form of praise, adddtigrades, or small prizes at the end of learning.

c¢. The time when working on LAS requires quite tadbtime, so to improve this, it is expected tha teacher
can divide heterogeneous learning groups. So thdests who have high math skills can teach stsdehb
have moderate and low abilities that make the a@utéwn of fellow students increasingly active trghugroup
discussions.

d. Among the three indicators of mathematical cotinga ability, connection with everyday life (theal world)
is an indicator that always has the lowest avesagee of research results. Therefore, teacherddsheuwvell
prepared especially the media so that the average of research results on the indicator of cotimeavith
the real world can be higher.

e. In making the questions of each indicator ofheatatical connection ability, the teacher shoukl @esople
who are more skilled / understanding because cdiomeability is one of the higher-order thinkingilikthat
makes the questions for elementary school studattter difficult, especially on indicators of comtien with
other disciplines because of mathematics. Elemgnéahool is very rarely even connected with other
disciplines.

f. In each learning teacher should create a legraimosphere that gives students the opportunigxpress
mathematical ideas in their own language and wsyshat in mathematics learning students becomeshira
argumentation, more believing and creative.

g. It is expected that teachers need to add ingightiearning theories and innovative learning eledn order
to implement them in mathematics learning so tlatventional or ordinary learning can be consciously
abandoned as an effort to improve student learoirigopmes.

2. To related Institutions

a. The Realistic Mathematical Approach by emphagiznathematical connection abilities is still veaye to
teachers and students, therefore it needs to haliged by the school or related institution in kspof
improving students 'mathematics learning outcoraspgecially improving students’ mathematical coriaact
abilities.

b. The Realistic Mathematical Approach can be usgdan alternative in improving students' matherahtic

connection ability on the broad topic of kites d@rapezoidal so that they can be used as inputcfwdls to be
developed as an effective learning strategy foeothathematical subjects.
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3. Advanced researchers

a. Further research can be carried out with a stgalimathematical approach in maximizing students'
mathematical connection capabilities maximally ibdain maximum research results.

b. Further research can be carried out with astalmathematical approach in improving the abilityther

mathematical aspects by applying deeper so thatntbécations of the research results can be agple
schools
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