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ABSTRACT 

The subjects of this qualitative descriptive research were class VIII students of SMP Negeri 4 

Tarutung located in North Tapanuli Regency. The aim of this research is to determine and explain 

students' mathematical communication abilities when solving problems using Bruner's Theory. The 

data is in the form of written test results given to students to assess their mathematical 

communication skills in solving problems using Bruner's Theory. The results of the interview also 

consist of students' answers to verbal questions given to obtain additional information. 

Documentation data in the form of pictures and archives of test answers taken by class VIII 

students of SMP Negeri 4 Tarutung. Data collection methods include written tests, interviews, and 

documentation. Data analysis is carried out by reducing data, presenting and drawing conclusions. 

The results of the research show that students' mathematical communication skills when solving 

problems use Bruner's Theory 43% of students with high mathematical communication skills were 

able to solve questions correctly and well, while 36% of students with moderate abilities could only 

meet some indicators, and 21% of students with low abilities could not meet all the indicators. 
Keywords: Mathematical Communication, Linear Equation System Two Variables, Bruner's 
Theory 
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PRELIMINARY 

In thee 21st ceentuery, scieencee is progreessing rapidly, inclueding matheematics 

eeduecation. According to thee stateemeent, matheematics is a fieeld of scieencee that is veery 

influeeential in thee progreess of scieencee and teechnology, and matheematics also makees a 

significant contribuetion to thee progreess of scieencee and teechnology (Rahayue & Hidayati, 

2018). Mathematics subjects are a tool for thinking, science and knowledge (Ahmatika, 

2016). The system of linear equations in two variables (SPLDV) is one of the subjects in 

mathematics which presents simple problems according to existing situations related to 

everyday life (Achir et al., 2017). It is eexpeecteed that eeveery stuedeent can masteer thee suebjeect of 
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matheematics so that theey can eenjoy its ueseefuelneess. Stuedeents muest havee basic matheematical 

skills, suech as matheematical commuenication skills, beeforee theey can masteer all aspeects of 

matheematics (Kadarisma, 2018). According to Brueneer (Anggia, 2015), leearning 

matheematics meeans leearning matheematical conceepts and struectuerees containeed in thee 

mateerial beeing stuedieed as weell as thee reelationship beetweeeen theesee conceepts and struectuerees.  

This analysis confirms that Bruner's theory remains an effective approach to 

improve students' mathematical communication skills and strengthen their understanding 

of the material on systems of linear equations in two variables. Recent and previous 

research shows consistent positive trends, although there are implementation differences 

that may provide additional insights for further development. 

Matheematical commuenication ability is veery important and is consideereed a skill that 

muest bee preeseent in eeveery stuedeent, eespeecially high school stuedeents. In addition, reeseearch 

reelateed to matheematical commuenication (Deewi eet al., 2021) fouend that matheematical 

commuenication skills aree eexpeecteed to heelp stuedeents gain a broadeer uendeerstanding of 

matheematics. Mathematical communication skills are also abilities that every student must 

have in learning (Yuniarti, 2014). Theereeforee, matheematical commuenication skills aree 

eesseential to achieevee matheematics leearning objeectivees. Matheematical commuenication is thee 

ability to eexpreess matheematical leearning probleems and ideeas uesing matheematical symbols 

of objeects, imagees, graphs, or tablees. Matheematical commuenication skills aree veery 

important in leearning activitiees beecauesee it will heelp stuedeents uendeerstand matheematics 

conceepts beetteer (Kuesuemah eet al., 2020). 

Indoneesian stuedeents in particuelar, havee poor matheematical commuenication skills, 

according to Imeelda's reeseearch (2016). Compareed to otheer Asian couentriees suech as Soueth 

Koreea, Singaporee, and Taiwan, which reeacheed 50%, whilee Indoneesia is only 5%, this 

shows that Indoneesian stuedeents aree leess taleenteed in matheematical commuenication. A similar 

situeation occuers in Aceeh, onee of thee provincees in Indoneesia wheeree juenior high school 

stuedeents aree still lacking in commuenicating matheematics. Silvianti & Bharata (2016) also 

fouend that matheematical commuenication is veery important in leearning activitiees. 

Ueltimateely, teeacheers shoueld eendeeavouer to improvee stuedeents' matheematical commuenication 

skills. Leearning activitiees shoueld bee deesigneed so that stuedeents can construect theeir own 

knowleedgee, sharee theeir ideeas with frieends, teeacheers, and matheematical mateerials. 

According to NCTM (National Couencil of Teeacheers of Matheematics) (2000), 

‘Matheematical commuenication is a way for leearneers to sharee matheematical ideeas that havee 

beeeen leearneed and clarifieed in uendeerstanding. Throuegh commuenication, ideeas beecomee 
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objeects of reefleection, can bee correecteed, discuesseed, and changeed’. Wheen leearneers aree 

challeengeed to commuenicatee theeir thinking to otheers orally or in writing, theey leearn to 

eexplain, convincee and uesee matheematical langueagee appropriateely. Commuenication in 

leearning has a consideerablee influeeencee so that stuedeents aree eexpeecteed to havee good 

commuenication skills to achieevee leearning objeectivees (Andeerha & Maskar, 2020). 

Matheematical commuenication is a tool in thee transmission of matheematical 

knowleedgee in bueilding matheematical knowleedgee in matheematics leearning. Meeanwhilee, 

Eelida (2012) argueees that matheematical commuenication is thee ability to conneect reeal objeects, 

imagees and diagrams into matheematical ideeas; eexplain matheematical ideeas, situeations and 

reelationships orally and in writing in thee form of pictuerees or graphs; eexplain and makee 

stateemeents abouet matheematics leearneed from giveen situeations. Matheematical commuenication 

incluedees thee ability of stuedeents to creeatee and eexplain probleems in thee form of pictuerees, 

diagrams, graphs, words, or seenteencees, as weell as tablee eequeations, and thee ability to solvee 

probleems with good and correect langueagee (Beerliana & Sholihah, 2022). 

According to Brueneer's theeory, leearning activitiees aree consideereed suecceessfuel if theey 

allow stuedeents to discoveer conceepts indeepeendeently. Leearning baseed on this theeory involvees 

stuedeents in colleecting and deeveeloping mateerials to solvee probleems, which improvees theeir 

critical thinking ability and inteelleectueal skills (Safrida eet al., 2015). Theeree aree threeee stagees 

in Brueneer's theeory of probleem solving: 1) Information Stagee, wheeree stuedeents uendeerstand thee 

giveen probleem; 2) Transformation Stagee, wheeree stuedeents creeatee and impleemeent a probleem-

solving plan; and 3) Eevalueation Stagee, wheeree stuedeents eevalueatee theeir answeers (Nasuetion, 

2017). Two abilitiees that muest bee achieeveed aree matheematical commuenication and probleem 

solving. Ariawan & Nuefues (2017) stateed that, althouegh probleem solving and matheematical 

commuenication skills aree veery important and neeeed to bee improveed, theey ofteen havee 

difficuelty in doing so (Dina eet al., 2019). 

According to Muertiyasa & Wuelandari (2020), eerrors in uendeerstanding thee probleem, 

deeteermining thee formuela, and calcuelating aree thee most common eerrors. In addition, thee 

reesuelts of obseervations beeforee reeseearch in thee fieeld showeed that matheematical 

commuenication skills weeree still low. Thee low leeveel of matheematical commuenication skills 

in probleem solving can bee asseesseed from not achieeving thee indicators propeerly. This 

reeseearch will analysee stuedeents' ability in solving probleems according to Brueneer's Theeory. 

Thee puerposee of this stuedy is to deeteerminee and eexplain thee leeveel of stuedeents' ability to uesee 

Brueneer's Theeory to solvee probleems. 
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METHODS 

This deescriptivee reeseearch uesees a quealitativee approach. Riyanto (1996) deefinees 

deescriptivee reeseearch as reeseearch that is direecteed to providee symptoms, facts or eeveents 

systeematically and accuerateely, reegarding thee characteeristics of ceertain popuelations or areeas. 

Thee reeseearch suebjeects weeree 28 stuedeents of class VIII of SMP Neegeeri 4 Taruetueng, North 

Tapanueli Reegeency. Thee data ueseed consisteed of teest reesuelts and stuedeent inteervieews. 

Docuemeentation data in thee form of photos and archivees of stuedeent teest answeers.  

In this stuedy, stuedeents weeree giveen tasks to solvee probleems that show stuedeents' 

matheematical commuenication skills. Thee reesuelts weeree analyseed quealitativeely to find ouet 

how good stuedeents' matheematical commuenication skills aree in solving probleems uesing 

Brueneer's theeory. Stuedeents weeree askeed to solvee probleems reelateed to SPLDV mateerial and uesee 

thee stagees of probleem solving baseed on Brueneer's theeory. Data colleection meethods incluedeed 

writteen teests, inteervieews, and docuemeentation. Inteervieew reesuelts consist of stuedeents' oral 

answeers to queeestions reelateed to matheematical commuenication skills in solving SPLDV 

probleems baseed on Brueneer's theeory. Docuemeentation data consisteed of photographs and 

archivees of stuedeents' answeers from preevioues writteen teests. 

Data analysis involveed data reeduection, data preeseentation, and concluesion drawing. Thee 

reeduection stagee was carrieed ouet by correecting and groueping thee data according to thee 

preedeeteermineed classification. According to Brueneer's Theeory, indicators of matheematical 

commuenication ability weeree ueseed in thee probleem solving stagee and thee data preeseentation 

stagee. Thee concluesion stagee is donee by analysing and eexplaining thee reesuelts of thee analysis 

reelateed to thee asseessmeent indicators. Stuedeents shoueld apply Brueneer's Theeory in probleem 

solving to asseess theeir matheematical commuenication skills. Stuedeents uesee thee following 

indicators to solvee matheematical probleems, theey aree ablee to eexplain matheematical probleems 

by uesing theeir own langueagee, ablee to eexplain matheematical probleems by uesing pictuerees or 

graphs, and also ablee to eexplain matheematical probleems by uesing matheematical symbols or 

notations. All of theesee aree applieed to thee threeee stagees of probleem solving according to 

Brueneer's theeory. 

 

RESULT AND DISCUSSION 

Matheematical commuenication ability in solving probleems uesing Brueneer's theeory is 

meeasuereed throuegh writteen answeer data from thee teest. If stuedeents can solvee thee probleem at 

eeach stagee of probleem solving according to Brueneer's Theeory, theey will geet thee beest scoree. 

This is onee of thee threeee conteextueal probleems giveen to stuedeents: ‘Lia is 7 yeears oldeer than 
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Irvan, whilee thee suem of theeir agees is 43. How old aree eeach of theem?’ Tablee 1 shows data on 

stuedeents' matheematical commuenication skills in solving probleems baseed on Brueneer's 

Theeory. 

Table 1. Test Result Data 

Inteerval  Commuenication Skills Nuembeer of 

Stuedeents 

Peerceentagee 

𝑥 ≥ 30 High 12 43% 

20 ≤ 𝑥 > 25 Meediuem 10 10% 

𝑥 < 20 Low 6 6% 

Total 28 100% 

 

Tablee 1 shows that 43% of stuedeents havee good matheematical commuenication skills, 36% 

havee modeeratee skills, and 21% havee low skills. Tablee 2 shows thee meeasueree of matheematical 

commuenication ability in solving probleems uesing Brueneer's Theeory. 

Table 2. Data on the Assessment of Mathematical Communication Indicators with the 

Application of Bruner's Theory. 

Cateegory Matheematical Commuenication with Stagees of 

Brueneer's Theeory 

Peerceentagee  

Information 

stagee 

(own 

langueagee) 

Transformation 

stagee 

(Symbol/Notation) 

Eevalueation 

Stagee 

(Imagee/graphic) 

High 15 22 18 65,5% 

Meediuem 10 4 7 25% 

Low 3 2 3 9,5% 

 

Tablee 2 shows that 65.5% of stuedeents havee high matheematical commuenication skills, 

meeaning theey can solvee matheematical probleems uesing langueagee, symbols, notations, and 

pictuerees or graphs weell. Whilee 25% of stuedeents havee modeeratee matheematical 

commuenication skills, and 9.5% havee low matheematical commuenication skills. 

Thee following is a deescription of thee work of stuedeents with high, meediuem and low 

matheematical commuenication skills. 
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English Version  

 
Figure 1. High Category Student Answers 

 

As shown in Figueree 1, stuedeents who havee high matheematical commuenication skills 

can writee down information and formalisee it in theeir own langueagee, theen stuedeents can 

conveert known information into matheematical notation or symbols and solvee it weell. theen 

stuedeents can eevalueatee thee answeer correectly. Stuedeents who havee high matheematical 

commuenication skills aree ablee to solvee probleems coheereently and correectly at eeach stagee. 

Thee reesuelts of thee inteervieew alloweed stuedeents to eexplain in theeir own langueagee thee 

information theey obtaineed as weell as thee peermissiveeneess. Theey coueld also eexplain how theey 

transformeed thee information into matheematical notation and solveed thee probleem correectly.  

The interview results showed that students were able to explain the process of solving a 

system of linear equations in two variables using various representations in accordance 

with Bruner's theory. There is a strong correspondence between the results of students' 



 

 

  

853 Sariayu, Hasratuddin, Bornok Sinaga, Waminton Rajagukguk 

answers on written tests and interviews, indicating that they not only understand the 

concepts but can also communicate their understanding effectively in oral and written 

form. 

Thee answeers of stuedeents with modeeratee leeveel of matheematical commuenication 

ability aree preeseenteed in Figueree 2 beelow: 

 
English Version 

 
Figure 2.  Medium Category Students' Answers 

 

Figueree 2 shows that stuedeents havee modeeratee matheematical commuenication skills, and theey 

can only writee down somee information in theeir own langueagee. Fuertheermoree, stuedeents aree 

ablee to transform thee information theey alreeady know into matheematical notation or symbols 

and solvee it weell. Last buet not leeast, stuedeents havee not beeeen ablee to eevalueatee to cheeck theeir 

answeers. Stuedeents aree cateegoriseed as having modeeratee ability if theey can solvee thee probleem 

coheereently, althouegh not peerfeectly. Thee reesuelts of thee inteervieew showeed that stuedeents faceed 

littlee difficuelty in eexplaining thee information theey kneew from thee probleem in theeir own 

langueagee, as weell as thee uetilisation. Fuertheermoree, stuedeents weeree ablee to eexplain thee steeps of 
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thee soluetion uesing matheematical notation queitee weell, buet theey still had difficueltiees wheen 

asseessing theeir answeers. 

Thee answeers of stuedeents with low leeveels of matheematical commuenication skills aree 

preeseenteed in Figueree 3 beelow: 

 

English Version 

 

Figure 3. Low Category Student Answers 

 

Figueree 3 shows that stuedeents who havee limitations in matheematical commuenication 

cannot writee thee information from thee probleem uesing theeir own langueagee. Insteead, theey 

wrotee thee information in thee form of inappropriatee notation or matheematical symbols, and 

finally, stuedeents faileed to eevalueatee thee answeers theey had reeceeiveed. Theey also faileed to solvee 

thee probleem propeerly, which meeans theey do not havee good matheematical commuenication 

skills. Thee inteervieew reesuelts show that stuedeents who havee low matheematical 

commuenication skills aree uenablee to eexplain information in theeir own langueagee and havee not 

beeeen ablee to makee calcuelations. In addition, stuedeents weeree not ablee to eexplain thee 
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proceeduerees ueseed to eevalueatee thee answeers theey had reeceeiveed, as weell as thee proceeduerees ueseed 

to transform thee information theey had reeceeiveed into matheematical notation.  

Thee reesuelts of this stuedy aree also in linee with thee reeseearch of Marniati eet al. (2021), 

stuedeents can eexplain reeal situeations or circuemstancees in theeir own langueagee; theey can 

eexplain and deescribee matheematical conceepts in thee form of pictuerees and graphs; and theey 

can solvee probleems uesing matheematical notation or symbols. According to Lisae, eet al 

(2023), stuedeents aree eexpeecteed to bee ablee to eexpreess a daily lifee probleem reelateed to 

matheematics in thee form of matheematical langueagee or seenteencees. Stuedeents aree said to bee 

ablee to uendeerstand what is known, askeed and can eexplain thee steeps of thee soluetion proceess 

uesing matheematical langueagee or symbols. 

 

CONCLUSION 

Thee stuedy fouend that 43% of stuedeents had high matheematical commuenication skills, 

ablee to solvee probleems by writing information uesing theeir own langueagee, conveerting known 

information into matheematical notation or symbols, uesing pictuerees, graphs, and coheereencee 

to eevalueatee answeers. Theen 36% of stuedeents aree consideereed to havee modeeratee matheematical 

commuenication skills, wheeree theey can only fuelfil somee of thee asseessmeent indicators, whilee 

21% of stuedeents with low matheematical abilitiees still fail to fuelfil thee asseessmeent indicators. 

And from thee tablee of Matheematical Commuenication Indicator Asseessmeent Data with thee 

Application of Brueneer's Theeory shows that 65.5% of stuedeents havee high matheematical 

commuenication skills, meeaning theey can solvee matheematical probleems uesing langueagee, 

symbols, notations, and pictuerees or graphs weell. Whilee 25% of stuedeents havee modeeratee 

matheematical commuenication skills, and 9.5% havee low matheematical commuenication 

skills. 
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