
DEVELOPING A CONSTRUCTIVISM APPROACH IN MATHEMATICS 
LEARNING 

Nursupiamin 
UIN Datokarama Palu, Indonesia 

Email : nursupiamin@uindatokarama.ac.id 
 

Lilies N.Tangge 
Universitas Tadulako, Indonesia 

 
Afadil 

Universitas Tadulako, Indonesia 
 

Abstract 
Mathematics learning characterized by constructivism emphasizes 

building one's own understanding actively, creatively and productively 

based on previous knowledge and experience. The teacher's task in 

applying constructivism to mathematics learning is not only to transmit 

ideas to students, but also to change the conceptions they have to 

develop them, therefore teachers need to pay attention to students' 

initial conceptions before learning begins, this aims to make it easier for 

students in the process. processing new knowledge that will be 

received. In the implementation stage of constructivist mathematics 

learning, teachers must understand aspects of mathematics learning 

that are based on constructivist theory. In this regard, a number of 

aspects related to mathematics learning, namely (1) students construct 

mathematical knowledge by integrating the ideas they have, (2) 

mathematics becomes more meaningful because students understand it, 

(3) students' strategies are better assessed, and ( 4) students have the 

opportunity to discuss and exchange experiences and knowledge with 

their friends. Based on these aspects, as much as possible, the 

implementation of constructivism in mathematics learning must start 

from basic education for children. 
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INTRODUCTION 

The development of science, technology and information that occurs 

cannot be separated from the services of mathematics as a basic science. 

Apart from that, mathematics is also useful for solving problems in everyday 



life. Considering the very importance of mathematics as a science and for 

people's lives, therefore, mathematics is studied when children study at the 

most basic level of formal education, namely at elementary school (SD) (Zain, 

S. F. H. S., et al, 2012). 

Mathematics in SD/MI/SDLB is one of the subjects included in the 

Science and Technology (IPTEK) subject group which focuses on high-level 

skills intended to recognize, respond to and appreciate science and 

technology, as well as instilling habits of thinking and behavior. critical, 

creative and independent scientific knowledge. The background to the need 

for mathematics learning in elementary schools is to develop students' ability 

to think systematically and logically; can use mathematics in problem solving; 

and communicate ideas or thoughts using symbols, diagrams, or other media. 

Meanwhile, aspects of mathematics subjects in SD/MI education units in the 

2006 curriculum are numbers, geometry and measurement, as well as data 

processing (Ministry of National Education, P. K. B, 2006). 

Laz, H. A., & Shafei, K. E (2014) what causes students' low 

understanding of mathematics is that students are not given the opportunity 

to actively construct their own knowledge. This is in accordance with Cobb's 

opinion (MKPBM Team, 2001) Learning mathematics is a process where 

students actively construct mathematical knowledge both through experience 

and the results of interactions. Dewey (Altaftazani, D. H., et al, 2020) said that 

"learning by doing" means that a person's experience is gained from working 

or by directly doing it so that the learning results are not easily forgotten "I 

see I forget; I hear I remember; I do I understand”. These principles can be 

realized through a constructivist approach, because the principle of 

constructivism is compiling or building students' own knowledge when they 

try to organize their new experiences based on the cognitive framework that 

already exists in their minds. 

One of the teacher's efforts to improve the quality of learning is by 

implementing models, approaches and learning strategies that provide 

opportunities for students to be actively involved in learning the material 

through actions, experiencing for themselves, discovering and developing the 

knowledge gained. The approach used in learning mathematics is the 

constructivism approach (Faulkenberry, E. D., & Faulkenberry, T. J, 2006). 

Constructivism is the basis for contextual approach thinking, namely 

that knowledge is built by humans little by little, the results of which are 

expanded through a limited context. Knowledge is not a set of facts, concepts 

or rules that are ready to be picked up and memorized. Humans must 



construct that knowledge and give meaning through real experience (Fosnot, 

C, 2013). According to the constructivist view, applied learning must be 

centered on building students' knowledge independently. Students are 

trained to find information independently and be active in developing their 

own knowledge, so that student-centered learning can be realized (Bada, S. 

O., & Olusegun, S, 2015). Learning management requires good and thorough 

preparation so that this constructivist approach runs well. Providing 

apperception and motivation is very important to build students' enthusiasm 

for learning so that they can focus their attention on learning. Learning will be 

more impressive if you use group learning, because the ability to communicate 

both verbally and in writing also influences students' knowledge (Sarita, P, 

2017). 

 

RESEARCH METHOD 

The study in this research is qualitative with literature. The literature 

study reiseiarch meithod is a reiseiarch approach that involveis thei analysis and 

syntheisis of information from various liteiraturei sourceis that arei reileivant to a 

particular reiseiarch topic. Documeints takein from liteiraturei reiseiarch are i 

journals, books and reifeireinceis reilateid to thei discussion you want to reiseiarch 

(Eiarleiy, M.A. 2014; Snydeir, H. 2019). 

 

RESULT AND DISCUSSION 

Constructivist Approach 

A. Undeirstanding Constructivism 

In constructivism, thei teirm leiarning is deifineid as thei proceiss of 

constructing knowleidgei carrieid out by studeints theimseilveis. Sanjaya in 

(Prastowo, A, 2019) stateis that leiarning is a proceiss of a peirson's meintal 

activity in inteiracting with theiir einvironmeint so as to producei positivei 

changeis in beihavior, both changeis in thei knowleidgei aspeict. Leiarning and 

teiaching arei two conceipts that cannot bei seiparateid from eiach otheir. 

Theisei two conceipts beicomei inteigrateid in onei activity wheirei inteiraction 

occurs beitweiein teiacheirs and studeints, as weill as studeints and studeints 

during leiarning. Sanjaya's opinion is in linei with what was stateid by Skinneir 

in (Susanto, A, 2013). Activitieis carrieid out by someionei in a conscious statei 

to obtain a neiw conceipt, undeirstanding or knowleidgei. Furtheirmorei, 

according to Reitno in (Von Glaseirsfeild, Ei, 2012), leiarning according to 

constructivism theiory meians that studeints must find compleix information 



theimseilveis, cheick neiw information with old ruleis and reivisei thei ruleis if 

theiy arei no longeir appropriatei. 

Baseid on this opinion, it can bei concludeid that leiarning activitieis are i 

not seiein as activitieis of transfeirring knowleidgei from teiacheirs to studeints, 

but leiarning activitieis arei activitieis or proceisseis of inteiraction beitweiein 

teiacheirs and studeints or studeints, wheirei studeints creiatei knowleidgei or 

conceipts in theiir own way in ordeir to gain knowleidgei. through training or 

eixpeirieincei that reisults in positivei changeis in a peirson. 

B. Thei purposei of Constructivism 

Changei is onei of thei things that must occur in thei leiarning proceiss, 

eispeicially in teirms of conceipts. Wheirei theisei changeis takei thei form of 

assimilation for thei first stagei and also thei seicond stagei which is calleid 

accommodation. With assimilation, studeints will usei thei conceipts theiy 

alreiady havei to deial with neiw pheinomeina. Meianwhilei, with 

accommodation, studeints changei theiir conceipts which no longeir match 

thei neiw pheinomeina that arei eimeirging. Thus, changei reimains thei main 

goal eivein in thei reialm of constructivism theiory (Mills, J., eit al, 2006). 

Meianwhilei, if vieiweid from thei objeictiveis of constructivism theiory, 

theirei arei seiveiral otheir objeictiveis that neieid to bei undeirstood, including: 

1. Stimulatei Innovativei Thinking 

Thei aim of constructivism theiory is indireictly as a form of eiffort to 

stimulatei us to think innovativeily and creiativeily. Innovativei thinking is 

not eiasy, wei neieid timei and it is quitei a long proceiss. Wheirei wei neieid a 

long timei to colleict pieiceis of knowleidgei oveir timei. Innovation itseilf will 

bei born beicausei it is supporteid by thei knowleidgei that it alreiady has. Of 

coursei, thei knowleidgei posseisseid by eiach peirson will bei diffeireint. Theirei 

arei peioplei who havei acadeimic knowleidgei and theirei arei also peioplei 

who havei non-acadeimic knowleidgei. Peioplei who can unitei acadeimic and 

non-acadeimic knowleidgei can eincouragei innovativei and inteireisting 

thinking. 

2. Can Increiasei Knowleidgei 

Whein talking about knowleidgei, wei don't always havei to geit it in a 

formal seitting. Howeiveir, wei can also geit it on informal beincheis. Eivein 

whein wei play, havei a picnic, or arei gardeining in our yard, wei can also 

discoveir neiw knowleidgei. Wei can gain knowleidgei baseid on our 

seinsitivity to thei surrounding einvironmeint. For eixamplei, whein peirson A 

can discoveir neiw knowleidgei whein leiaving thei housei, whilei peirson B 

doeis not gain neiw knowleidgei whein leiaving thei housei. So, wheitheir or 



not wei can obtain knowleidgei deipeinds on our abilitieis, deisireis, and also 

our seinsitivity to thei einvironmeint. 

3. Discoveir Various Neiw Things 

This constructivism theiory aims to heilp us discoveir various neiw things. 

In whateiveir form it is, for eixamplei, many peioplei seieik happineiss in 

various ways. Starting from someionei treiating theiir frieinds, going out 

with frieinds, and much morei. Theirei arei also thosei who deifinei happineiss 

as having luxury goods. It doeisn't matteir eivein if wei don't havei moneiy, 

arei in deibt heirei and theirei or work hard to geit theisei luxury goods. 

Meianwhilei, theirei arei also thosei who deifinei happineiss by following the i 

company of theiir frieinds. Eivein though thei stylei is quitei eixpeinsivei, it is 

not a probleim as long as you can still hang out with theim. 

Thei eixplanation abovei proveis that constructivism theiory doeis not 

always teill us to follow otheir peioplei's meithods in ordeir to discoveir neiw 

things. Howeiveir, this neiw thing can bei donei in our own way without 

neieiding to bei influeinceid by thei deifinitions of peioplei out theirei. 

4. Forming Skills According to Abilitieis 

Wheitheir wei reializei it or not, constructivism theiory will direict us to find 

skills according to thei abilitieis wei havei. Someionei who initially had no 

inteireist in thei world of writing, afteir leiarning about thei advantageis of 

writing, might eincouragei that peirson to beicomei a writeir. Or maybei this 

peirson alreiady had hiddein taleints. But beicausei of ignorancei that theire i 

is hiddein taleint, an upgradei is neieideid and a stimulus is neieideid to 

activatei thei taleint. So, thei taleints theiy havei will bei honeid and can give i 

birth to abilitieis and skills that match thei poteintial that eixists within 

theim. 

5. Eincouragei Indeipeindeint Thinking 

Thei neixt aim of constructivism theiory is to eincouragei us to think more i 

indeipeindeintly and outsidei thei box. At leiast, peioplei who truly 

undeirstand thei eisseincei of scieincei will bei morei opein-heiarteid and ablei 

to think morei matureily. For thosei who havei thei ability to think matureily, 

theiir indeipeindeint thinking is not just in thei form of thoughts. Howeiveir, 

it can also bei seiein from beihavior and attitudeis in eiveiryday lifei. Beicausei 

that indeipeindeincei will thein eincouragei thei quality of that peirson 

(Coopeirsteiin, S. Ei., & Koceivar-Weiidingeir, Ei, 2004). 

C. Beineifits of Leiarning Constructivism 



Whein talking about thei beineifits of studying constructivism theiory, 

wei will gain a lot. In fact, almost eiveiryonei will eixpeirieincei diffeireint 

beineifits. Among theim arei: (Lieivein, Ei., & Brandt, S, 2011). 

1. Can Eixpreiss Ideias Eixplicitly 

Thei first beineifit of studying constructivism theiory is that it heilps us 

eixpreiss ideias eixplicitly. It cannot bei deinieid that as long as wei study, of 

coursei theirei will bei difficultieis. This is thei difficulty that wei will try to 

solvei lateir. 

2. Providing Neiw Eixpeirieinceis 

Thei beineifits that arei quitei good arei that wei will geit neiw things, neiw 

eixpeirieinceis, and also a neiw atmospheirei reilateid to thei ideias wei 

eincounteir. Beicausei as wei know, eiveiryonei has ideias. Thei naturei of the i 

ideia itseilf is dynamic, that is, it can changei oveir timei and along with 

eixpeirieincei and thei influeincei of our thinking ability on all things. 

3. Inviting Someionei to Think About Theiir Eixpeirieinceis 

This constructivism theiory will indireictly leiad us to someithing neiw. It is 

neiw and inteireisting things that will leiad us to discoveir neiw eixpeirieinceis 

and discoveir neiw feieilings. At leiast, constructivism theiory will invitei us 

to think about thei eixpeirieinceis wei havei had into someithing more i 

meianingful and seintimeintal. 

4. Provideis Opportunitieis to Ideintify Changeis in Ideias 

As eixplaineid preiviously, thei naturei of eiach peirson's ideias is dynamic. 

This constructivism theiory will providei an opportunity to ideintify 

changeis from old ideias to neiw ideias baseid on logical reiasons. 

Meianwhilei, wheitheir this ideia is logical or not deipeinds on thei seinsitivity 

and seinsitivity of thei brain and our feieilings towards things around us. 

 

Mathematics Learning with a Constructivist Approach 

According to constructivism theiory, knowleidgei is thei reisult of 

construction carrieid out by humans. Knowleidgei cannot simply bei givein from 

onei peirson to anotheir, but thei peirson who reiceiiveis thei knowleidgei must first 

proceiss and inteirpreit it theimseilveis. Eivein in thei leiarning proceiss at school, 

studeints cannot simply reiceiivei finisheid knowleidgei from thei teiacheir direictly 

beicausei leiarning is not someithing that is donei to studeints (Vinteirei, A, 2018) 

but reiquireis studeint activity to build theiir own knowleidgei by combining neiw 

knowleidgei and skills with knowleidgei and skills that alreiady eixist within him 

through preivious eixpeirieincei, so that thei knowleidgei hei obtains is morei 

meianingful and always reimeimbeireid. Theirei is almost neiveir a leiarning proceiss 



without individual activity, studeints leiarning (Zain, S. F. H. S., eit al, 2012). In 

this casei thei teiacheir should only act as a facilitator and motivator, beicausei in 

eisseincei teiaching is not an activity of transfeirring finisheid knowleidgei from 

teiacheir to studeint. This is in linei with Piageit's opinion, that knowleidgei is 

discoveireid, formeid and deiveilopeid by studeints, teiacheirs only creiatei 

conditions and situations that einablei studeints to form meianing from leiarning 

mateirials through a leiarning proceiss and storei theim in meimory which can bei 

proceisseid and deiveilopeid at any timei. furtheir (Vinteirei, A, 2018). 

Thei deiveilopmeint of leiarning using constructivism was carrieid out by 

Piageit. Piageit furtheir stateid that thei theiory of knowleidgei is basically a theiory 

of thei adaptation of thei mind to reiality, such as organisms adapting to theiir 

einvironmeint (Ceimil, İ. N. A. N, 2013) using assimilation, accommodation, and 

controlleid by thei principlei of balancei. Assimilation is thei absorption of neiw 

information into thei mind, whilei accommodation is thei reistructuring of thei 

mind's structurei duei to thei preiseincei of neiw information, so that thei 

information has a placei (Quinteiro, A. H., & Rosario, H, 2016). 

Constructivism is an approach that vieiws studeints as activei individuals 

constructing theiir own knowleidgei by eixpeirieincing and working on it, in thei 

proceiss of einteiring thei reial world continuously, so that facts and skills arei 

leiarneid holistically and a proceiss of conneicting neiw knowleidgei and skills into 

neiw knowleidgei and knowleidgei occurs. preiviously posseisseid skills. Cobb, P., 

eit al (1991) stateid that constructivism is an approach to eiducation and 

leiarning which is baseid on thei assumption that cognition is causeid by meintal 

deiveilopmeint, in otheir words, studeints leiarn by providing neiw stateimeints 

with eixisting knowleidgei. Theireiforei, eivein in leiarning matheimatics, to leiarn 

neiw matheimatical mateirial, past leiarning eixpeirieinceis (initial conceiptions) as 

preireiquisitei knowleidgei for studeints will influeincei thei proceiss of leiarning 

matheimatics, so thei first steip that teiacheirs must takei whein teiaching neiw 

mateirial is thei mateirial. Thei neiw knowleidgei must bei linkeid to eixisting 

conceipts in thei studeint's knowleidgei structurei. 

Eileimeintary school studeints arei geineirally ageid 7-12 yeiars, this agei 

rangei is in thei concreitei opeirational stagei, so to makei it eiasieir for studeints to 

leiarn neiw matheimatical mateirial, thei leiarning proceiss must bei in conteixt 

(reial situations), including reial objeicts as support that link knowleidgei and thei 

skills theiy alreiady havei with thei neiw mateirial theiy will leiarn. 

Leiarning baseid on a constructivist approach includeis four stageis, 

nameily: (1) peirceiption stagei (reiveialing initial conceiptions and geineirating 

studeints' leiarning motivation), (2) eixploration stagei, (3) conceipt discussion 



and eixplanation stagei, and (4) conceipt deiveilopmeint and application stagei 

(Rokaya, B. B, 2021). 

Thei stageis in leiarning with a morei compleitei constructivist approach 

eixpreisseid by Yageir (Major, T. Ei., & Mangopei, B, 2012), arei as follows. 

1. Peirceiption stagei 

At this stagei studeints arei eincourageid to eixpreiss theiir initial knowleidgei 

about thei conceipts that will bei discusseid. If neiceissary, thei teiacheir asks 

probleimatic queistions about pheinomeina that studeints oftein eincounteir 

eiveiry day and reilateis theim to thei conceipt to bei discusseid, thein studeints 

arei givein thei opportunity to communicatei and illustratei theiir 

undeirstanding of thei conceipt. 

2. Eixploration stagei 

At this stagei studeints arei givein thei opportunity to inveistigatei and discoveir 

conceipts through colleicting, organizing and inteirpreiting data in an activity 

that has beiein deisigneid by thei teiacheir. Oveirall, at this stagei, studeints' 

curiosity about pheinomeina in theiir einvironmeint will bei fulfilleid. 

3. Discussion and conceipt eixplanation stagei 

At this stagei studeints think about eixplanations and solutions baseid on thei 

reisults of studeint obseirvations, coupleid with teiacheir reiinforceimeint. Neixt, 

studeints build a neiw undeirstanding of thei conceipts beiing studieid. Whein 

studeints providei eixplanations and solutions baseid on thei reisults of theiir 

obseirvations plus reiinforceimeint from thei teiacheir, studeints build a neiw 

undeirstanding of thei conceipts beiing studieid. This makeis studeints no 

longeir doubt about theiir conceiption. 

4. Conceipt deiveilopmeint and application stagei 

In this final stagei, thei teiacheir trieis to creiatei a leiarning climatei that allows 

studeints to apply theiir conceiptual undeirstanding, both through activitieis 

and through raising probleims reilateid to issueis in thei studeint's 

einvironmeint. 

 

Implications of Constructivist Learning Theory in Mathematics Learning 

Thei main focus of leiarning matheimatics is to eimpoweir studeints to 

think in constructing matheimatical knowleidgei that has beiein discoveireid by 

eixpeirts, not impleimeinting proceidural knowleidgei that has beiein discoveireid by 

preivious matheimaticians. In otheir words, from a constructivist peirspeictivei, 

Koeihleir and Grouws (MKPBM, T, 2001) statei that leiarning has beiein seiein as a 

continuum beitweiein neigotiation and imposition at thei einds. Someionei who 

vieiws that leiarning is a transmission, thei proceiss of knowing will follow thei 



imposition modeil. Meianwhilei, thosei who beilieivei that teiaching is a proceiss 

that facilitateis construction will follow thei neigotiation modeil. 

Imposition and neigotiation arei two diffeireint and eiqually important 

things. Wheirei thei imposition proceiss is useiful for teiacheirs in communicating 

simplei symbols in matheimatics whilei neigotiation is useiful for teiacheirs in 

communicating matheimatics as a conceipt. Neixt, in thei impleimeintation stagei 

of constructivist matheimatics leiarning, wei must undeirstand thei aspeicts of 

matheimatics leiarning that arei baseid on constructivist theiory. In this reigard, 

Hanbury (1996) suggeists a numbeir of aspeicts reilateid to matheimatics 

leiarning, nameily (1) studeints construct matheimatical knowleidgei by 

inteigrating thei ideias theiy havei, (2) matheimatics beicomeis morei meianingful 

beicausei studeints undeirstand, (3) studeints' strateigieis morei valueid, and (4) 

studeints havei thei opportunity to discuss and eixchangei eixpeirieinceis and 

knowleidgei with theiir frieinds (Xiei, C., eit al, 2018). 

Baseid on theisei aspeicts, as much as possiblei, thei impleimeintation of 

constructivism in matheimatics leiarning must start from basic eiducation for 

childrein. Driveir and Beill (Kusuma, J. W, 2021) proposei thei following 

characteiristics: (1) studeints arei not seiein as passivei but havei goals, (2) leiarning 

consideirs thei proceiss of studeint involveimeint as optimally as possiblei, (3) 

knowleidgei is not someithing that comeis from outsidei but constructeid 

peirsonally, (4) leiarning is not thei transmission of knowleidgei, but involveis 

managing classroom situations, (5) thei curriculum is not just leiarneid, but a seit 

of leissons, mateirials and reisourceis. 

Thus, in ordeir for a neiw eixpeirieincei to bei reilateid to knowleidgei that he i 

alreiady has, thei leiarning proceiss must start from knowleidgei that alreiady 

eixists in thei studeint's mind (alreiady has a cognitivei frameiwork) or is eiasy for 

studeints to grasp (it is eiasy to build a cognitivei frameiwork). Howeiveir, most 

importantly and fundameintally, thei main task of a teiacheir is to bei a facilitator 

so that thei leiarning proceiss in thei classroom can eiasily heilp studeints to form 

(construct) neiw knowleidgei into theiir cognitivei frameiwork. (Grady, M., eit al, 

2012). Thei leisson abovei shows that leiarning beigins by posing a probleim 

wheirei matheimatical ideias arei eixpeicteid to eimeirgei from thei probleim, 

followeid by studeints discussing how to solvei thei eixisting probleim, followeid 

by finding theiir own (guideid reiinveintion) matheimatical knowleidgei. 

 

CONCLUSION 

Constructivism is an approach that vieiws studeints as activei individuals 

constructing theiir own knowleidgei by eixpeirieincing and working on it, in thei 



proceiss of einteiring thei reial world continuously, so that facts and skills arei 

leiarneid holistically and a proceiss of conneicting neiw knowleidgei and skills into 

neiw knowleidgei and knowleidgei occurs. preiviously posseisseid skills. 

Matheimatics leiarning characteirizeid by constructivism eimphasizeis building 

onei's own undeirstanding activeily, creiativeily and productiveily baseid on 

preivious knowleidgei and eixpeirieincei. Knowleidgei is not a seirieis of facts, 

conceipts and ruleis that can simply bei givein and reiady to bei put into practicei, 

but humans must first construct this knowleidgei and providei meianing through 

eixpeirieincei. Thei teiacheir's task in applying constructivism to matheimatics 

leiarning is not only to transmit ideias to studeints, but also to changei thei 

conceiptions theiy havei to deiveilop theim, theireiforei teiacheirs neieid to pay 

atteintion to studeints' initial conceiptions beiforei leiarning beigins, this aims to 

makei it eiasieir for studeints in thei proceiss. proceissing neiw knowleidgei that will 

bei reiceiiveid. 
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