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Article Infermation themailcs & regarded 2 one ol the most nngonian lessons Sl asy
Submuiled Mg 17, 2021 il ke botcemal sl cxicrmd Facbos=, n poocial; inflicnis
Fovirsd Doc s, 2021 shdents’ mibemtics Jearning achiovement, Die of 1he internal Tockor
Aooepeed Dec 11, 202] wiriskbdes is sudents’ learning imerest i matberatics. Moy seseanch

puldication show kal the wriable of skl & srongly il 19
Eoywaords mathematics leaming  nchdevement, o this sody aivs o prove smd
Muote-Analyas; Leaming lnerest,  quantify the size of the mrelabinaship between matiemaiics earnisg
Lazarming Achiwvemen: imterisl apd patkermabics learning dclievemaat ssing guantistive mula
Mathemustics: Sidenl mnghysis rescarch approeches. The indepeschent varinble s - shefent

lgimuing interest. and the dependesd vanvblo s mothemmical lesming
pelvemaent The datn was accpured from on online dintnbese search om
Google Scholor within the 2000w 200 timeframe. Thiny rescach
publicat@e thal sitisled the rocpired crilora were wiilized as the
sample. Dot anolysis uses o quontitative mets-analysis approach with &
comulutive mesn-amalysis, The Endings meowalad o fRvorable o
wbsdantinl 5% mignificance lewel) lind betueen leaming inberest nd
sbiens matheimanics leaming achievement. The average welght valas af
effect size wax 0.540 n the mnge of 4430 0 8640 m the medium
camegnry. These findings heve demorsmased the coasistency of previous
resenrchers ool usons

INTRODUCTION

Mathematics i one ol he xuh_jh':b. that is considered dilficuln. When IEumillg s bermaiee s,
few students experience lear (Pleronkiewics, 20071 stress, and anxiety (Sokedowski &
Ansan, 200 7). Mathemotics contains facts and procedures, quantity, forms, and relationships.
It b2 consbderad o seiesce, an art, 2 skill, and 4 eseans to understand the surrounding
enviromment amd mind (Sehoenield, 200601, Considering §i= complexing, effecive effors aml
siralegies are needed o each mathematis © help students wnderstand and improve their
mathematics leaming wchiovement.,

Mathenuatics lenming  achievement can be seen froen the teachers masery of
mathematics subject muatter. Student leaming  achicvement s measwed ssing & lest
instrument. Based on the caleslation of test results, stdents” high or low aclisvement levels
are inflenced by pwe Cactore: external and internal factors. External faetoes exisl owtside of
students. Tor example, petghbochood, family background, schood conditions (infrastruchere,
brcaticn, schiwl size, amosphere, aod pumber and composition of siudens), and eachers
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{professiomal training, eaching athudes, esching esstivation, wsd eollsserationy {Szell.
Ay, O the ather hand, nrtermal factors exed witmin <tidents, for I;'l::ll]lilll;!. il vl oA
{Barkhamm et al., 20200, lent {Mazana e al., 20093, and inerest (Wieber eral ., 20005).

Interest s thought w0 predict achieving mathematical learmng dulcomes while also
making sudents oot fear puthematics (Hemee e al, 2005). Endivideal inferss e o las
longer (Renninger, 20000, Thw:m.rr_- foar dimeszons of learing interest mathe rn.u- naimely
interest o a particubar dossain, interest in a paticular subject o e in a domain, bslerest ina
particular context embedded in a fopic, and inierest in cetain aclivibies that are conmected 1o a
cemtextiopic (Blankenbong et sl 2006), Concepiual ineres consoructs ae relaied oo salues
and enpryeent | Frensel ot ool 20000 lversse s doectly inflienced by motivation and
confidence, with an indizect effect of anxiety and wsefulsess (O et al., X1E).

Students whe have o high imterest in a subject will have a aﬂd fzarning custcomes
{Weber et al.. 2005). Students wis ham‘tah:anﬁn_g_ inierest will have greater academic effort
(Traurwein ot al., 2005y, can organize ther leaming well (Lee er al, 2004, focus theu
attemtion, get invelved in an aetivity, |rm:-ii1:.'. concentration, and perssvernnos in learning
{Winpe & Mechit, 20000). In Indonesis, there has been a 1ot of rescarch on the relationship
between sudems' leaming inerests i mathematics leaming achisvements, Some of the
results of the study show thot thene is o0 relobionship between students’ learning miberest and
mathematics leaming ochievement (Wahid, 200895 Anggreing, 2000; Adhitema, 200 1; Satifri,
200F Puia & Widodo, 2008; Wardiann e ol 2004 Siagian, 2015; Sitait, X016; Heriyati,
01T Ari, 2020; Fitriyani, 2019). The correlation coeTicientgyr) obtained are very diverse,
as shown im tshle | However, the findings must be proven by meta-annkysis,

Meta-analy=as is a stutistical annfyvsis that combines several similar studies (Enwemeko
el al, HY, Metamlysis s also ased o obain previons sysiemmatic stsdies we obiain
conslusions from the msearch frmework (Hadich. 20000, Meta-analysis is @ contaner that
can kad other stisdios and then unalyes vsing o new analy=s plan and stondards (Kilpel3men
ebal., 2000 1 Kedckeva ef al., 2003, A mem-anayses combines resulis from several stidios
aineld ErMmjunes aeversl ealments o maleryentioeis {Whate, 20K 5: l'l'.ilr;s el ab,, JVE. Mledi-
anplvzes can summanze and explon ceripin phenomens more broadly (Stanley o of, 200133
Cireen, 2005), The meta-analysis can contam a complete Rersiure analysis using appeoprate
statistical techniques {Junks et al., 2007).

The tenedit of mew-anal v=is 5 thar it can combipe various research im0 guantitative
inaniier, link betwesn studies, be more objective, focus on effect size, and be cesy to do (King
& He, 2006} Another advanizge of mets.analysis allows aggregate data 10 be reported in
ahetail, avodds the threat of publication bias, and repoas more selective research (Biley e al..
20000, Also, research using statistical meta-anolysis techosgues can summarizs the evadence
for deciskm-makers who do ot need much time o look for a variely of pramary evidesce
{Girzen, 2005}, It can Limit bigs, appraise catically, and provide research conclusions Irom
var o specific studies {Akobenpg. MM

Many stadies link imerest and learmng achievement (Asturi, 20055 Chadli eo al., 2009,
Ratnasan, 247, Sirait, JMH6) but there hos been no research that shows the imipact on
leaming mathematics. It is neceszary o deepen the existing reseirch, The researchens were
imerested in conducting quantitative metaggunlysis research based on the description. The (irse
objective of this research is to investigaie the effect size of the relafionship between students'
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learning interests jmd siudenty n*a‘hznmlr:k Eearming achisvement i hdonesiz, The seeomd
objective & lesting of proving the relatiomship berween sudents’ kaming infenzss and
students’ msathemsarcal leaming in Indonesia,

METHODS

The reseah desipn wsed wos o quantitotive mets-analysis (Hunter & Schmidi, D004, A
quantitntive mets-enalysis comhines two or mone. published rescarch resulis for sggtistical
anilysis, The research publications are refated fo the influence or elationship between
students’ leaming imterests towards mathematics leaming sutcomes., The meta-analyss stopes
{DeCnsaer, MM | ane |.1|‘:IE11I:|I|1||'.|H In:u:e&.rlng TlﬂmmnhhiE‘m, g.’][hHL‘IIIH_]h:]H.IIMHEIHL thiat r.l'l'l"'l'-'iﬂl'.'
the dara, determining the study specifically and assessing e effect size, examining the ¢ifec
g'ﬂ:. analyzimg the impact of moderating vanabigy, and interpreting and reporting the resulis,
In the meta-pmal ysis, there e fixed effects and mndom effects stansticn models, The fixed-
effect mera-analysis assumes all smedies have e same wreanment effect. while random elfeces
assumme ol stisdies have different rresmments (Riley e al, 20010,

Feasibility Criteria

Seweranl stundard feasability cnbena are used w0 screen or select rescarch publications in the
CGroogle Scholar anline database, The first stsndard is tbe formats, consisting of the joamal,
procesding, bachelor's thesis, master’ s thesis. and rlnnnral dissertation. The next stondards sre
that the research must be conducied in lsdonesia, con be docessed in the Cosgle Scholar
online doiabase, conimin the mothematics  learning  inferest and mmhtmnriv:-s learming,
achigvement varigbles , are published at least in the Inst 10 vears, and bave & correlagion value
sy ) which explains the relationship betwesn mathematics kaming infercst and mathematics
leaming mchievement vanahbles,

Data Collection

The duta had been collected by socessing the Google Scholar database. The publicatiens must
be selated o the relationship or influence of mathematics learning mierest and achievement
variahles. In facilivating the scarch v Google Scholads oaline database. the rescaichers
crployed the following keywords: “eathematics interest.’ ‘inaheinatics kearning intevest,
‘mathematics earning schievement,' and “mathematics achievement.

Coding and Data snalysis

The researchers performed ooding o process and anplyee the dofa. The codes consised of
prblication yeor (T, sample size (M), comelation {5 ), mathematics leaming interest variables
{Indepergient). and mathematics leaming achievement vorinkles (Dependent), The analysis of
the data refers to-the opinions of (Grasman, 2007, Borenstein et al., 2008, Hunter & Schmidi,
). s fol lows: (g sample characteristics: (b heterogeneity test: (01 checking publication
bias; [d} estimating the effedt size and effect sice summary: (2] making ferest plots amd (1)
calculating p-values to fes hypotheses. The researchers unlized Jeffrev's Anmzing Statistics
Program (JASP, LR, 4000 in analving the dara.

RESULTS AND DISCUSSION
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There are severdd sages of analysis o achiove research objectives. This auljr!lu hegan by
deseribing the charscreristics of the research sample, The dins s displayed in Tahbe |

Table 1. The Chaaceristics of Sample
Year Awthnr Puhliatian ™ Ky Ckmracierisiics
(216 Sirmil Touwrml hF DTS Sl-EPi-d-_:h
M4 Siagian Jowrnal o e SMK siwdens
HniE Rehmmwan, Kriediane £%0praio Procseding 148 bAM SMP andems
o Waohid Undergraduaie thesis 54 04%1  SMA siudenis
IS Danivali & Sagimam T el Al B243  SMF smlems
Nl Warliana, Wiasta, & Fidaikha T nal 182 D575 5D wiudenis
006 Purnems Jowrral & 6ES SALA students
IMiE  Fa@onah, Parmamg, & Agustiin Frocending B ngas  SMP smidome
e Handoyeni Lol 1 i SME siudenis
9 Isbenngh Tourmal Ll B2 SME shwleniz
Hil%5 Muwrrshmih Jiernal 150 dnh  S80F stdents
J00E . Wonesas UIHEEJME thesis 94 HAY  SMP audents
Mg Puni Undergradual thesis 61 0270 SDsudens
Y Henvaid T H1 A SMP adents
2019 Asgrayima, Darono & Segiman Towrmal 2K IS5 5T dudenis
17 Allemam. Darsowo, & 'Widab Journal 35 Fars 5D sivdenis
i Fioyam Jongrnal 23 D SMP andents
W18 Hamsdand Tournal Ty 2% SMIT audems
i Asggveini Unibergradumie thesks 7% D27 SMFP siudenis
D Agedinang=ih Undergraduaie thesis 80 0236 EMP stndents
1T Music Underpradiene thesis 112 0473 58P squidents
1T Manlah Tt rual =1 sl 58P sandems
il Adkiamn Undergraduaie thesi= 200 GEH)  SMP sodems
MIT Sl Undcrgraduaie hesis 42 D465 5D siudents
MiiE . Fihallah Underpradisiie thesis - 30 R4E 5P sudemts
TI013 Sctinwas Undergraduaie thesis 74 0573 S0 sudents
MR Setiyani Vindergmaduoie hesi= 67 D437 5T sidenis
Hvie Lestar & A giysti Lowrnal 1EL 24 SMP sandems
1h Hadomii & Harnm Tangrrial £ B34 SME shudenis
MlEa Hetnn Underpratsie thesi= - 32 0542 M Sdem

Indormation: S0 = Elementary Scivool: M = Blame: Elementory School; SMP = Jusior High School; SMA =
Senivor High School: and SME = Vocatonal High Schaoal,

Based on the table shove, the ressarch publicstions hove varying M oand r valoes, The
sioe of the N value i5 o an interval of 28 1 360, while the valoe of ris a1 an interggl of 0,109
to D845, Esch publication has a pesitive r-vadee, which indicates 2 positive relatienship

betwesn stdents’ leamung interests and

" mathematscs learning acheevement. The

descripiaon of the samples” frequency by vear and the form of pablication are presented in

Tahle 2

Table 2. Year of pablication and the Porms

of Publication

Fregquency (Fh P'l:n::ni.i.rgrl,'ﬁh
RELY L 33
Yearof 010 4 a7
rohlication i i 33
i

g2
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HIE 2 f.1

i i 33
s 3 g
Hilk fa Mgl
7 3 &7
01K 4 133
4 4 135
l.'nlk'rpuduulr dhein 12 RIERL

ﬁ“l“r i H + e o o K

3

pobibion Froceeding X .1
Aol Fis 515

The research samples were taken based on the 2008 to 3019 imtervals. The highest
number of publications wis found in 20146, with six publications {20023, The fommts of
publication were dominosted by undergraduate theses with 12 publications  (4000%:),
procesding with two pablications (6,7%), and joumal= with 16 pablications (53,295,
Therefore, joumal publicaiog was the mast common formeal of pehlcetion. The mex) slep wahs
lesting ihgy research samples’ Lierscy. Based on the amlysis resulis. the Q values are
presented in table 3,

Tabel 3. Fixed wxd Random Eltect

[¥] or 1)
Cimnibers test of Model Coefficients 47 2t i I
Test af Residual Hetorogoneity |05 290 2 <0HI

1

Based on Takle 3. the obtaised Q) value was 195800, Furthermore, tse fﬂjﬁifr&d?—l’lhﬂ;
was (NN, which was lower than 005 The resmlis indicated ihat the research spmple
ipublicationy was based on r(lilemcy) valee, Also, these results were confirmed or supporied
by the msulls of estimating hetersgeneity reniduals. Estimation resulls showed that the valus
of 1 wes 0,073, which was higher than 0. The total valve of 7 was 0.279 and higher than 0.
The wvalue of I' was ¥6.2%, spproaching [W0%. Thus, the publication bis, weight effect siee,
summary effect size, and p-valee were analyzed using o mndom effect approach. The next
stage wos the publication bias apalysis, Based on the analysis results wsing the random effect
appraach, the vahees of Kendal and & pee presented in tnble 4,

2
Tablc 4, Rank Corrclation Test for Funeed Phot Asvmoetey don Repression Test Tor Funnel Plot

.ﬂm!.rrnma_'_l.- [Eggers Test)
Kendzli's 1 P
Rankeed RS LET]
rd P
Sei 1,73 1457

5
Bused an the table ahove, the Kendal valae 1 was 0134 Eiﬂl & p-valise of 0NN {lower
than (L05), The £ volue was 703 with o povales of 04582 (kower than 105}, The resenrchers
coneleded that there wos po publication iss, These resulis were confirmead or supported by o
lsnnel diagnostic with e cam-Cill analysis presented in Figuns [ and 3.
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Figure 2 Finiel Diagnis e Plots with
Trom-Fill Analysia

Frgare 1. Ioitial Funnel P

5

Fogure | shorws the initial fonnel plot o disgnosue while Figure 2 shows the fumsel plog
diagnoatic with a trim-fill asalysis approach. The two fguses do oot display any difference.
Figure 2 shows the distribution of full and symmetry black dots. There are no blank spots that
characterize publication bias. Therelore, there was mo pubicaion bias, and there was no meed
o add sampdes inio the data analyss. The rext stage was calculsting the suimnay effect ﬂa:
The resuita of coleulationsg involving e weight ofthe effect size of cach publicston ao

presented in Figure 3.

arait (2018 - GEA[REIL NN

Siagan (AR 5] 0% Hr et 049
Reabomrwati {30460 - GE5 | 341, 070
Plahi, 12 004) R 054|527, 01
Conmeti. {30 g B [ #.19, 0.38]
Plardiana (2014) - QUG [ 2.51.0 HE]
Pursarmid; (014} o .78 [ 5.0, 089
Falpiealy, (2000] Y g [a.ma. 057
ankaasng U118 - o301, 04t
(=150 e | - 023811, D57
IR, G20 - 045 | 8.2, 081
Planasan (30135 Com 133[1.03, 143
P (AT —ilt Q2R | 352, 053
Henyl, 12017 [ 024133, 080
L ravada (20V0) e —— 056 [ 317 ﬂggll
MiGnkaia [23TT) e 044 510,07

Filrteand (A58 - 0 | 28, oAy
Hamdan: (20933 . 034|304, 044
Angorgind; {20A D] e 020 | .05, 0 51
Aqusiiniegei (2310 — 023 | 301, 0.45]
i (20175 - - & | aoxL 0T
Whiliah, (28T - 0| :||i'||
Aadhitmema {B1 ] = 110 B4, 1 48]
Saftn (3012) =g 008 [ .19, 0 82
Falahiar; (3011} e 125 | 3BT, 163
Gefiswne, (Z017) —i— QUEZ [ &.04. | BT
Seftvani, 12018] L T DAl ®E2. 071
L whaarl L2016 el 035807 043
Hiarand &6 R 034 | 3,04, 085
Foalsa; {5016) . oEg | a0 98]
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Figure 3. botest Flist Based on Random Fised
Based on Figure 3, eech weight effect size is at its interval. For exampbe, publication |

with o weight of CLEAD i at an interenl of 06300 | 130: poblication 2 with a weighe of 0.1 10
is at an interval of <0270 o 049 publication. 3 with o weight of 0.550 is al an imlervad of
4 10 b 0TI ete. The weight of the eftet size was diverse, The avernge weigh 'En'l:ﬂ"':':‘l'
size was LS540 gt m imterenl of 0430 to 064 The msulting varianes was O0H2E, and the
alamalar ermoe wis 1153,
The next stage was calcolating the p-vilue to test the Tollowing hypothesis:
Ho: There is no = pificant relotienship between students" leammg mierest gnd their
Eu.:hem:m:g learnmmg achievemen
Ha: There b o significant relatiorship between students” leaming misresis with cheir
mothemsies leaming uchicvement

The culoalntion invol ving the weighted average effect size and standard error obiwnedgy

Z valoe of 0089, The & valee obained was gwbstiluted into the p-value equation = 1-
NORMSDIST (7) i the one-tiled test approach with o signilicant level of 95%, The
obtained pevalue was lower than WS, Therefore, Ho was mejected, It mesns 3 significant
relatronship between students” leaming imteres: and their mathematics learning acheevement,

Stdents” mathensitics karning achievement measures their success in absorbing
mathernatical pmierial within o cernin time frame, A fest instroment i a fo] et can be used
to measure and pssess students’ mothemaotical sbsorption while studving at school, Bosed on
the fesi pesults, students” mathenmtical aclevement is bow or lugh. Apart from thal, many
Tactoes Influence sowdents” mathematics learning achievement. Leaning inferest i g tacwor
that influences mathematics leaming achievement (Frrivam, 2009, In Iubonesia, there has
been a lot of research sbout the relationship betwoon leaming interest and mathematics
Ie:um aclueverent.

Bired on the :n:ml|i'||f data analysis Trom 3 psearch publications (o Indones is about
the relationshig between leaming interest and mathematics keaming achevement duowgh the
:nm—ml}ﬁls approsach, the weighting effect ratio of (R340 was obtained. According to
{Cohen et al., 20007 b, this value |5 8n the mednon cotegory. The weight obruined s imaeparable
from I]lail:l':l.u“ wilue of the resulting variance {((WO2E)y apd the standard emor (00530 Also,
there is Bo publicatsen biss which shyvws that the research sapde wsed was valid. The absence
of publication bias moans that oo publication (sisly) was lost i the analysas, s there i po
need o add,

The weight of the positive side effect mtio shows it interes s one of the varibles
thar positively cofrelates sith students' success i leanibng mathematics, esther at school | at
hime, or other formal institutions, Low student imterest will moke students not excited aboat
leaming mathematics. High interest shoold encovmge stodents to be enthusizstic in learning
maﬂu:ma:in:s.twahmgh the matenal has a high difficalty level. Snedents wi[hggh ledmmg
inierest will have greater academic effort (Trutwein ot al., 2615}, con orgonize their leoming
well (Lee et al.. 20E4), foces dheir attention. pet invobved in an activaty [Winne & Neshit,
200,

The weight size effect produced was in fge with testing the research hypothesis. Based
on the hypothesis testing dp-value <0015}, there was & significant relationship Eptween
stadents’ bearming interests and mathemanics kearning achievement. On this bases, Eachers
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who want to teach mathematies must firsn foster siwdents’ ove for mathematics. The escher
i redopTiEe e sl elTechve Gactors il Cin mcrease studemls’ inlerest im o meithenniies,
The veacher can provide awosds o cach swdent i the leaming process, choose mathematacal
maedizls, methods. approaches. or siegegies that effectively encourage stodems o fean
marlermsacs . creme o comtormable classrmoon envirmpnsent. ol albow =nch =tudent 1o ask

CONCLUSIONS
It is essential i myestigate leaming interests’ imporiance in improving leaming ochievement.
Thevefore, 1" impact of existmg stdics on the matter will cenainly peevide additional
reseqrch on mathematics eduestion, Through the metn-analysis approach, o was found that
there wms a positive and significant influence betarsen snudents” leaming interests amd
mathematics leaming schievement in Indonesia, The aversge size effect obtmined wis 0540 at
CLA4M) o L6H), The resulting vamancs was LWODZY, the stondard emmor was U532, and there
wiis no bige publication, Theee results have suppontsd existing theories and have chown prior
resedrch consisleney, Also, the resilis of this research have provided pracieal benelins for
teachers, schools, and parents in teaching mathematics o every studen by paying atteation to
inierests as o medivating factor. Stedents with high learming interests will encourige other
students toolways beoen mathematics even thosgh i is difficulr.

Erateessd gs cpee ol The Gactoms s has Deen prosen e have o godsd imepach on mahemains
leaming achicvement, Therefore, more exiensive rescarch on other subjects necds to be done
o peneralize the resulis,
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