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Ahsiract

This gualitvtive descriptive: study nimed to analvee student errors 1o solve mathemotical
problems o gender. The subject in this eesesrch were Mathemarbes Education siudents o the
Limear Program subject, The sample selection used purposive sumpling by looking ot the resulis of
student tests on lnear progran material categorized by gender. The analysis data using observation
methads. test methods ond imiervies methods, meanwhile to validiey test of the data using
irmngulation of doto source and trisngulation method. Based on the resulis of the study obtained
fesadie: 1) Ercors experienced by male and femule audents are almost similar, but the mismkes
cxperienced by femabe student= ame fewer than muabe student=, 23 Female and muole studems with
high ability catepories posseas different types of oo, mamely female siwidents only expenence
process errors sl msubtzoof ermors while male expenence fransformotion ermors, prooess ermTs,
resiles in erfors, 3) Fenale and male sderis with low ability caegomes bave the same tvpe of
errors. namely misunderstanding, transformation emoers, process emors, resuls emars, In this study

afso pone of the subjects experenced meading ermors,
Kevwords: Student Ermor Analysis; Mathematical Problem-Salving: Gender,

INTRODUICTION

Mathematics 15 the basis of all science;
therefore, mathematics has been infrodoced
early on, starting from education kindecgarten 1o
the teriiary level. Leaming mathematics 15 an
Gnpoing process io obkim new concepts; eleos,
and knowledge-based on previous experience
s0 that it can belp us i think critieally, logically,
accuralely. effectively amd efficiently (Lipianto
& Budiore, 2003} The achievement of the
objectives of mathematics leaming, ong of i
can be measured from the success of students
in understanding mathematics and wtilizing
this understanding to-solve problems.

There are reasons why problem-solving
in mathematics is important, As siated by
Sujarwe (Ema, Umi, & Ari, 200 73 which stafes
thut mathematical problem  solving s
important tode, includng problem-solving

will develop copnitive  skills, can  Foster
ereativity . and iz part of the apphoeuiion process
of mathematics and part of student maivation
in learning mathematics. The importance of
ﬂviug the - problem was alse ralsed by
Liljedahl, Santos-Tri ub'!.ulm‘pin.a.. & Bruder
(20016) suded the  mathematical problem
solving has Jong been seen as an important
Eppect of mathematics. the twac hing of
mathematics, and the learning of mathematics, 1t
s infused marthematics curmcula around 1
waorld with calls for the teaching of problem-
solving as well oz the aching of mothematics
throigh  prablem-salving {Liljedahl 0 al,,
RELT ) |

The ubility to solve mathematical problems
12 one of the abilitics stadents must have fo seo
the melevince of mathematics o other zubjects, as
will a5 in real Life: Students are said w0 be able
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in solve  mathematical problems if they can
uncderstand, chosse the right arategy. then
apply it om problem-solving, Good msthe-
midtical problem-solving skillz akso affect resilts
learm mathematics o become better (Siagion,
M6y This is comsistent with the apinien
{Cabyam & Setvawati, 2016) in his research,
which states that the ashility of prohlem-
sofving has a positive infleence on fearbing
outcemes in mathematics. IT this problem-
solving ability continues o develop. student
learning cutoomes will also develop. However,
mathematical  problem  solving s snll o«
difficulty  for  students  (Phongpichat,
Wongwanich, & Sujiva; 2014; Tambychik &
Meerah, 20100,

Solving these mathematical problems
meguires steps  for completion,
Completion includes from the mitial stage 1olhe
end, ramiely from the stage of understoamding the
problem o the stage of finding o soluton, The
sSape ol understanding the Question 15 an
important stage becuuse, ab this stage, students
are required to onderstand the purpose and
ujemiwﬁ of the problem (Mahmustab, 2005),
Problem-solving skills are strongly related w
students ability to pead and  wnderstand  the
language of sway  problems, present  in
mathematical models. plan calculations from
mathematical models, and complede calculatinns
of nen=mouting problems (Tha, 2002}, Story
gquestions can be made by nwdifying guestions
that were originally in the form of coums and
then related to daily life or reality in the
students' environment. Meanwhile, Cahyani,
in her research on the e in working on story
problems i mathematics learming, said
story problems were still guite difficult for
sorme students (Cahvoni & Setyawoti, 2006},

Based on the results of tests on linesr
programmimg  conducted  on mathemistics
students in semester VI in solving  Story

several

problems, the results-are still law. The test
results show that students cannot understand
the: memng of the gquestions, have not been
able to translate the questions into mithemaical
sentences, and &re not accurste inocalculating.
Most students Tind it difficuln o solve these
misthematcal problems, resulting i ermors in
finding o solution. Previous research oo
difficulties i solving linear programming
prablems was also carmed oul by Mustagin
who  stated  that  ditficulties
understanding problems then transferring in
the. form of varables 3 well & emors in
compiling tables. so it does not reflect that
the table serves to facilitate  writing the
abjective function (Muostagim. 201 3],

The mistakes made by these siudents
need to be analyzed to find out the types of
mistakes made and why they were made, The
rnistakes made by these students can be used
as consideration for teaching in-an effor o
Emwe learmng wnd teaching stivilies. An
increase in learning und tesching activities is
expected 0 improve learning cutcomes. In
this stody. the analysis condected s different
from the existing pescarch because it
analymes students mistakes based on gender
=0 that the result obfained cin describe ihe
mistakes between male and female students.

T analyze the emor; one of the procedums
¢ con be used 15 Newman or procedure,
Newman's. Ervor Analvsis (NEA). NEA is
designed as a simple disgnostic procedure in
salving mathematical story problems, Meanwhile
Mewman Siswandi & Sojadi (20016} soates
there are five errors found is  reading
problems freading . understand the problems

acoar  in

feomprehension), the trunsformation of . mater
(rrgmratnemaiiont ). process akills [ precess-ag)
and encoding’ inferences (encodingl. Some
mistakes made are certainly infleenced by
many factors. For cxample, the incompatibility
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af methods and learming processes provaded
by the teacher can also cawse studemts o
experience emors in working on math problems
According o Swwandi & Sujadi (2006, a
common mistnke made by students 15 & lack
af understanding of svmbals, place valves,
caloulations, incorrect use of processes, amd
unreadihie wntmge.

O the odher hand, there are many
factors that meed 1o be considered in leamning
muthe-matics.  including the will. ability,
cenain intelligence. Factors that are oo bess
important are gender or gendfer, Gender has
an important sobe because the  patierms  of
thinking between men and women are
certanly different, and this also influences
bow 0o solve. mathematical problems. Some
supporting thearies about gender are the first,
according to Zubmidah Amir, which srates
that gender differences not only resull in
differences in abdlities in mathematics  ban
alsan wavs to oblan mathemanical knowled g
(Capripard, M15; Geary, Ssohs L, &
Hoard, 2000; Radusn, 2000k, The soo
supporting theary is-that the gender factor in
mathematics is due o biological differences
in the brains of boys and gifds which ﬂ
known throwgh observation, that girds, i
general, are superiar in language and writing,
while boys are superior im  mathematics
because of its better spatial ability, Woamen
generally focus on hings that are cobcrete,
practical, emotional, and personal, while men
are focused on things that are intellectsl,
abstract, and objective (Ceary et al., 2000,

Meanwhile. the ahility of boys is
slightly better than that of women in mgge.
matics and science, thos sillowing male
students to be better than female students in
mithemitics, becouse mathematics 15 generully
comicermed with understanding abstract { Amir,
2013). This difference in problem-solving

abilities based on gender can also be an
mdicator  of  the differeni  defficulties
experenced by male and female students,
This 1% conmsistent with previous research
conducted by Asizah Wardani, which states
thit male stodents e unable o carry om
plans and check back, while female stsdents
are able to carry out plans end check back
even thowgh it is incomplee [ Wardani,
200014, The results of ather studies indicane
thut gpender differences and resilience aftect
the achicvement of abilitics, which can also
be interpreted that the suceess of studems in
mathematics is influenced by gender factors
{Hoheeti, 2010} The novelty in this study is
there are described the siedents ermor in
Linear Program material,

Based on the description. the problems
regarding the typgEgol students’ mistakes
based on gender in solving msthematical
problems in the form af interesting sty
prabklemis far researchers, =0 that mﬂuruhum
examine further about the types of emors
experienced by students based on gender in
solving mathematical problems in linear
program suhjects.

METHODS

This research was conducted on- studems
taking Linear Program courses, This research
= descriptive quulitative Ejcarch becanse it
describes the types of mistskes made by
sudents in understanding siory  problems.
Drescriptive study in which there is an avempt
to describe, record. analyee, and interpret the
conditions that cumently  accur, The ermar
analymed s a type of error based on Newman.
namely rending errors, anderstunding problems,
prablem  transformation, progess =kills and
coding/drawing  cobclusesns W sofving  story
problems (essqyy ) in o linear progrom course.
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Quuliiue research  does nob  use
population. because qualistive rescarch departs
from certain coses that exist in ¢erain social
sitwations and the resulis of the soidy will m
be applied to the population bt transferred to
other places on social simations: thal have
similarities with social siiuaions in e cases
studied. The sampling technigue in this study
wses o mo-peobebility wath sampling technigie
purposive scompling, In this stedy, the el
mumber of students who took the problem-
solving test was 47 students. OF these eight
students were taken as research subjects, The
criferiz for selecting research subjects are
based on gender {male and female) who have
high and low problem-solving abilities based
on predetermined value criteria in solving
story th]: ms in linear program subjects.

Data eonllection technigues are the fmost
important step - in research becouse the main
purpose af the research s o collect data,
Drata collection methods in this stedy sed
the method of observation, test methods,
interview metheds. and documentaton methods.
In the ohservanon sctivities, the researchers
comducted g dircct leaming  process. o and
ohservation datn will be presented in the
form of & narrative free descripgmm. This data
i= wsed to strengthen data on ciuses of
student crrors in solying mathematical probkems
in the form of problem-solving. This test
method is o test designed fnlﬂ}u: purpose of
diagnosing mistukes made by students in
solving mathematical problems in the Form
giyolving bincar programming problems. The
interview was conducted to - explore  the
location of student mistakes  in solving
problems: This interview activity is also nsed
to: puther information sbouot the factors that
canze  these ez, The documen-Taton
method n this study was camed out to

record ar perpeteste activities in the form of
phatographs and grades . and student work.
The instruments in this research ane
imterview  guidelines  and  problem-solving
tests. Before being used for research, all of
these imstruments ane validated beforehand
by the validator, Therefore, fest imstroments
in the form of exsayvy i this study will soll be
tested, mamely, the validity test in the form of
content validity, The tvpe of essay guesticns
wsed consists of 4 guestions with critenia in
the form of story questions that are really
refated 10 hinear program problems, and the
questions  given
problem-solving sbilities. Content validity 15
the validity of which facus on the elements
of what was in the measure (Wong, Law, &
Woog, 2002). Test content is o representutive
sample of the entire contents of the thing 1o
b mensured. Yalidite test i done by reviewing
of reviewing testitems by the validator, A
Pest 1 a ratsoal approsch, which = to compare
the problem with the problem gnille. S0, the
high or low validity of the contents depends
an the suitahility between the test ilems with
the-grid. 15
The data analyvzed in this study are data
reduction, data presentation, and conclusion
drawing or venfication. The data reduction
stuge in this study includes: (1) Correcting
stpdent wark results by scaring, (2} Grouping
datn  based on gender. (3} Conducting
interviews with several rescarch subjects. and
the results of these interviews are simplified
o formea good and neat language. Preseniation
of data is done by giving initials so that
readers are clearer and gasier o understand,
In this study. the suhjects were gmiven their
imitials namely: KTL] for subjects with High
Male Capabilities (1), KTL? for subjects
with High Male Capshilities (2), KTP1 for
subjects with High Female Capabilities (1)

can  measure  sludents’
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and KTP? for Subjects with High Women's
Ability {2). Chher initials ore KRLI for low-
ability male subjects (14, KRL2 for low-miale
ability subjects {(2), KEPZ for low-ability
fernaie subjects (2) and KRFP2 for low-ability
fermale subjects (2] The presentation of the
interview trnscript is done by making a
comversation code o nmke it easter for readers 1o
undersiand the briel description that has been
misde. Conclusion Withdrawal or verification
by comparing the results of student work and
the results of the interview can be drownm
from ihe conclusion of the location - and
ANSWET CImials,

In this study, checking the validity of
the data wsing the methad srfangnlarion,
Triangulation used in this research is method
trangulstion, which is done by comparing
data obined from  isterviews  with test
results. {21 Triangulation of methods, namely
by using mose than one research strategy
abtan the sume information. For this reascen,
two methods are used, namely checking the
level of confidence in the discovery of the
resilts of several techinigues used in data
collection mnd checking several dotn sources
using the ssme method, The triangulation
view af the method is intended o vary aml
validate the qualitative analysis, The process
of triangulation of methods in this study is as

Figure 1. Triangakas Method

RESULT AND EMSCUSSTON

The process of solving mathematical
problems  peguires  several  steps of
completion, starting from the initial step of

a
understanding  the  problem, plnning &

solution and doing a solution. The following
are examples of exposure o st results and
interview resuls for stsdents with low ability
criteria, namely by one of the Low Ability
Women | informants (KREFP 1)

i "Hella Sanii?.”
KEFL  ;“yes™,

P (MR, veserday was working on questions
ome, twa el three . [ have reviewed that the
mimber twis wnad thres are wrong, please iry
repeating the noamber two first, read the
prabilem!

Sreading he quesdions )"

KREF1

Figure X Prablem-slbving question

This interview was conducted with
informal talks, but the statements submitted
were in secordance with the guidelines that
hod been made, This s done o facalatate
communication, 5o that what researchers want
can be obtained 10 the maximum, here are the
answer scripts from KREPL

Figure 3. KHEP1 solution

P CMonb ool the question, you andersaand the
perimt

BEPE : "yes®

F Mo let's see o answer”

BEPL = "ilook ab the answers)”®
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P 1 'ulﬂdlf leak at the function of limiting the  the problems presented, so it can not continue
BEPI © "Yes Mom, someshings wrong with ihe ' FROCCE of finding solutions o solving the

i delismiter Bumction. ® problem, Baw-nn the results of the study
iﬂﬁﬂdﬂ]‘l the interview excerpt, it appears caonducted, the following is a Table 1. of the

v Il results of the subject for the criteria
that at the stage of understanding the problem V<™
8 ot good, because it does not understand of ermors made by students with low ability,

Tabde 1. Critveria for the Errar of Students with Low Abliy
Keading  Compreben  Tronsfrmtie

N Crileria Frocess error Hesall error

errar SHEN CETUr n errar
I EEPI] | | Y |
2 ERE2 - | ) 4 4
3 KRLIL = L L y 4
4 KRL2 : 3 ) i 5
As for siudents with high abilities, the following  © 2 "The next?”

ane examples of exposune toe test results aml ET“ .Lﬂ;ﬂﬂ:ﬂ"ﬁf' il et Ryl

imerview results for smdents with high KTLE  “waic 0 minee matam, yes: maam, not
ability criteria, namely by one of the male complete 211"

High Ability 1 informants (KTLL, s S s i By

that the researcher obtained the results of
valid information from reading the KTL1 re-
questions realize that there is one moe step
that hasn't been worked on, In the inferview
excerpt KTLI can  rework and  actually
understand what is meant by the problem. bt
it. is still wrong to transtorm what s
undersiomd 5o Ll'l,ﬁﬂ resulls i process errors

Figure 4. KTL1 solution and result emors, Based gy the resulls of the
Q 1 *For mumier 2, iry w0 see the answer|® research conducted. the following is a table
KTLL = "Yes muam.” ; af the overall resalts of the informants for the
(8] DU ls e answer comect like thas T : . =
KT Vi T i -t ook, for The ilsjeitive criteria af errors made by students with high
functicn and barrier fimction_" ahility.

Talde 2. Criteria for the Errar of Stadents with Hiigh Ability

R Lo medon  Transformation Process Result

Mo Crlierks mﬁ'ﬂ- Frﬂim EFFEr Errar errar
I KTFI - - W 3
2 KTF2 : ' ) )
3' ]":T].-l - - 'h.' \II
4 ri . . | o o

Based on the results in Table 2., student  between male s.iudc_m'ls ardd temale students.
errods in =olving problems are very different  This research examines students' mistakes in
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solving problens based on gernder, B:m::dm
the type of ermor Mewman {Tha, 2012}, the
resulis of this study have classified the tvpes
of grmoes expenenced by students in the KT
{High Ability Female) category and stadents
in the KTL iHigh Ability Male) category,
There wre differences in ermors thal occur
between female subjects and male subjects.
The difference in errors that pecur beiween
the two, numely. the female subject expenenced
a process emor and result error while the
male subject with high ability experienced
transformation ermors, process  errors,
error resulls,

These ditferences reveal that the emor
rate experienced by the KTP is less than the
KTL. This &5 as expressed by (Adhadika &
Pujiyono, 20014 ) that in certain circumstances
women's productiviry is higher than men, for
example in terms of accuracy and patience.
These results indicate that in working cut ar
salvimg women's problem solving problems
more thoroughly and patiently so that the
types of mistikes expenienced by women are
less than men,

Research conducted by Nurvowe explaing
that there is evidence that women have betler
levels aof lemming achievement than men,
wionmien are maore modivaied and study moce
diligently than men in school work. Better
learming achievement in women is of course
because they are better at understanding the
lessons they receive than men. Male students
ang pot diligent in learning, have difficelty
concentrating or are responsible. even boys
canmot divide their time between playing
with leaming. Female students are more able
to divide their time between playing and
learming because of their obsession with the
achievements of their two masters and almost
all of the winners are women {MNuryoto,
[9UK).

Based on the opiuons expressed by
several cxperts. in this study KTL is less
thorough or careless i solving imasthematical
problems, so there is a transfommation emor
in the process resulling in process errors and
results errors, this means theee are different
iypes of errors- between KTP students and
KTL students. These resulis, indicate that
there wre different vpes of errors experienced
by subjects with low ability, in which the subject
experiences an ermoe type  of understanding,
transforming. processing, and results. While
sobjects with high abilaty 10 make a2 few
iypes of ermors experienced are ransiormation
emors,  processes, and resulis. - However,
students with high snd low ability have the
same type of emor, mamely process and
OuUbCOme ereors.

The differcnce in the types of emors
there are certianly underlving factors nclude
different  learning  abilities  berween  them.
Learning abifity s interpreted as evidence of
siccess achieved froim the activities that have
been done. Learning ability is schievement is
the result achicved by students throush a
learming wchievement test, which aims o find
out the picture of stodent absorption, o
determineg the level of student schisvement
o 2 subject (Phonapichacer al,, 2014; Singh,
Rahman, & Hoon, 2000). From this opinicn
it can be seen that th
resulis botween subjects with low ability and
with high ability, s the resulis of the
subject's value of high ability are better than
low  abilaty. so that the e af emar
mwrieﬁed i5 alsa less,

Types of ermors acoording to Newman
Jha 20020 are reaching ermors, misunderstamding
transfommation ermroes, resull @mors, process
emors, and result ermws, In this study all
subjects were examined using the Newman
error indicator, From the whobe subject, thene

differences in
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are some who experience a type of emor,
nmamely ermor understanding, transformation,
proess, resilts, From the resilis of the sudy
also obtained that all subjects experienced no
reading emors.

The discussion of the mistakes made
by each subject s as follows
1. Data on the results of tests and interviews
of two subjects between KRP1 and KRP2
show they both experienced the same (vpe of
crror, namely understanding errors, transtor-
mation ermors, process emos, and error results,
Based on this, from two represcntative subjects
nmamely KRP1 and KRP2, it can be concluded
that everall students with low ability categories
of women in this study experienced errors af
understanding., transformation, process, and
resulis.

2. Data of two subgects between KRL1 and
KRL2 representing KRL subjects ino this
=tudy, there are similarties in ermors between
the twa, namely ermors m understanding,
transf ion, process, and results. Based
om this, it can be concluded that the exposune
of dag that has been found shows that the
two subijects that nepresent the low ahility of
men- are valid. S0 it can be concluded that
male stedents. with Jow ability categories
experience errors of underseanding, ransforming,
process. and results. Male and ferale subjects
with low abilies experience the same mistakes.

3 Data of two subjects between KTPL
KETF2 both show the same tvpe of emor,
Based on the data of the KTP findings as &
whaobe s able e work on problem solving
probiems, but from the procedure of solving
bath subjects the KTP expernenced i process
error, e they livve nod been able o salve the
probiem  properly  so both of  them
experienced a process ermor and resulted inoan
error result, From exposwre 1o the findings

[ 20]
data, it can be concluded that the female high

ability cetegory  students in this  study
experienced process and ULCOme errTs,

4, Data on twe KTLsubjects; amd KTL2,
which represented the high ability of men in
this study, experienced the same emor, namely
from both the subject af transfommation e,
process error, and result error. Based on the
explanation of these findings. in this study it
can be said thot male stedents with high
ahilities cutegory experienced ransformation
eIrors, process errors, and error results.

Based on the discussion nf euch subject,
the emors experienced by all subjects
solving the problem are the results and proooss
ermors, Emors expenenced by low absbily
students begin with misunderstanding of the
problem. the emor of the ransformation of
the problem and result in emors in the
process and the results of the settlement.

Students with low ability both men and
wormen. experience errors of understanding,
transformation, results  and prgpsses in
solving mathematical problems. This 15 in
line with the resulis of research Maslingatin,
Murtafiah, & Krisdiana {2017} that studenis
with low ability in solving the problem of
proving geometry theorems |gve not been
able to understand theorems. have not been
able @ make connéctions between definiteens,
postulates and theorems <o they have mod
been able 0 arranpe logical proofs. This
shovws that students have not been able bo
transform theorems and related concepts sa
that the process of prood and the results of
proot are maot logical. In the end the stedent
did not arrive at proof,

Ermom experienced by male students
with high abilities include emors of mnsfor-
miaion, which affecr the process and results,
The ability of tramsformation becomes the
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most impartant ability, which influences the
process and outcome of problem solving.
This cpimen i=an line with Tambychik &
Meerah (20000 that & pood  mathematical
ahility withoot being eguipped  with  the
ability toe transler informaion and transfomm
probdems will mot be able to understand and
make effective relationships of information
in the problem. The result 15 an ermr both in
the process  and the results of problem
solving. Reading ermom are ool expenenced
by all students. This i5 because students
alfeady have  the abality o read  zood
questions. Another thing is & guestion given
in & languape that is understond by .litudr:rH
(ot & foreion languaged. These resulis are in
line with research conducted by (Amalia,
17y which states that the tvpe of emor that
occurs in students occwrs in understanding
errors, processes and resulis emors. The same
results were also obtained by Junaedi in his
research which stated that ermors that oceur in
students when working o genmelry probbens
also occur at the stage of the process {process)
and  tramsfocmation  stage  (frasformaiion),

and do niot esperenc: reading errors (Junaesdi.

220
However, some research also shows i
reading ermor (Raduan, 20100 Sa & Rejeks,

M7, Singh et oal., 2010y The results of

research conducted by Sa showed that there
were T4% reading emors experienced by
students, they stutes that students expenence
language difficultses 32% and the remaining
6% enpenence difficulties selating to content-
knowledge . when confronted  with

problems in English. Raduan stated st
students' reading ermrs in problem solving in
the form of story problems were the smallest

percentage of errors (0.34%) and emors in
understanding  the problems that were the
micsl emors experienced by students [ 5291 %)

Based on several studies that have been
mentioned there are similantics and differences
with the results of this study, This difference
is certanly nfluenced by some of the most
impartant factors are the types of problems
faced by students. differences o indtial
abilitses, material and level of mastery of
students. It 15 alse influenced by students'
experience in problem solving (Clprioard,
20015), The more often students are Faced
with prablems in the form of problems the
mickre experienced the problem solving process.
Stwdent expenence in problem solving can
minimize mistakes made.

CONCLUSION

The conclusion of the resulis af this
study s that there are vanous 1ypes of ernors
decording o Mewman experienced by studends
with low ability, which include errors of
understanding, teansformation, process and
resulis, Errors experienced by mule students
with high abilities include emors of transior-
mation. processes and results while female
students with high abilities only experience
process and outcome ::mrﬁtud:nts do not
experience reading erroay in the process of
wolving mathematical problems.

Based on the research hindings, the
researcher recommends further research in
order 1o explore deeper about the cavses of
differences in emors experienced hy male and
female students with high ability in proklem
solving and the factors causing them,
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