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Abstract 
The identification in this study with the aim is to describe how difficult it is for students to think reflectively when 
solving math problems, especially in linear programming material. Based on the purpose of this study, the type of 
research is qualitative with a descriptive exploratory approach. Data collection techniques used are: (1) test 
instruments; (2) interview instruments, and 3) documentation. Analysis of research data namely: (1) research data 
reduction, (2) data exposure, (3) data triangulation, and (4) drawing conclusions. The subjects in this study were 24 
high school students. Then 2 students were selected as subjects for each category (high, medium, and low). The 
results of the study show that students with high mathematical abilities have difficulty in reflecting, namely, 1) 
difficulty connecting new information with previous understanding, so they are not careful when identifying 
stories in the form of mathematical models, 2) difficulties in aspects of finding relationships and formulating 
solutions, students mistake the sign of linear inequality two variables, 3) difficulty in evaluating aspects of the 
completion process, students find it difficult to recall the function graph material to solve problems using the 
graphical method. Students with moderate mathematical abilities, namely: 1) difficulties in the aspect of 
connecting new knowledge with previous understanding, students need to be careful in solving contextual 
problems, 2) difficulties in aspects of finding relationships and formulating solutions, students have difficulty 
recalling function graph material, difficult to shade the area of settlement, 3) difficulties when students evaluate the 
completion process. Students find it difficult to prove whether the answer is correct or not by using the graphical 
method. Students with low mathematical ability, 1) difficulties in the aspect of connecting new knowledge with 
previous understanding, students find it difficult to translate story problems into mathematical models, it is 
difficult to recall the material of a two-variable linear inequality system, 2) difficulties in the aspect of finding 
relationships and formulating solutions, students have difficulty finding coordinates, drawing graphs, finding 
intersection points, substituting corner points into the objective function. 3) difficulties in evaluating aspects of the 
completion process, students find it difficult to prove the correctness of the answers obtained by the graphical 
method. The difficulties experienced by students in reflective thinking were caused by students not remembering 
previous material related to linear programming, as well as students’ difficulties in the dimensions of fact, concept 
and procedural knowledge. 
Keywords: mathematical reflective thinking difficulties, students’ mathematical abilities, linear programming 
material 
1. Introduction 
Education plays an important role in human life, with education and technological advances as well as the current 
developments; education is needed in all aspects. Along with the advancement of technology and the development 
of the times, it demands an increase in human resources in order to achieve an advanced and prosperous nation. 
Tatang (2012, p. 14) Education is an effort that is carried out deliberately and systematically to motivate, foster, 
assist, and guide a person to develop all potential so that he achieves better quality himself. This is in accordance 
with the law on the National Education System. 
Republic of Indonesia Law Number 20 of 2003 concerning the National Education System Chapter 1 Article 1 
Paragraph 1, education is a conscious and planned effort to create an atmosphere of learning and learning so that 
students actively develop their potential to have religious spiritual strength, self-control, personality, intelligence, 
noble character, and skills needed by himself, society, nation and state in an effort to develop his academic 
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potential. Learning is one of everyone’s activities to get changes in behavior, both in the form of knowledge, skills, 
attitudes and positive values as an experience from various materials that have been studied. It is often found that 
students who find it difficult to learn material at school are in mathematics. Mathematics is one of the subjects that 
play an important role in the world of education. According to Chotimah (2016, pp. 99-100), mathematics is one of 
the subjects taught at every level of school, both at the elementary, secondary and higher education levels. Hudojo 
(Ariestyan, 2016, p. 96), the process of learning mathematics occurs as a thinking process, because someone is 
said to think if they do mental activities. One of the thinking processes that help students to recall previous material 
in order to solve a given problem is reflective thinking. Sezer (Suharna, 2018, p. 6), states that reflective thinking is 
awareness to know what information will be used in solving problems. Utami et al. (2020, pp. 36-37), students are 
said to have high reflective thinking skills if they meet the criteria of reflective thinking indicators including: 1) 
Being able to link new knowledge with previous understanding. 2) Be able to find relationships and formulate 
solutions. 3) Evaluate the completion process. 
Based on the results of the interviews that the researchers conducted with the mathematics teacher as well as the 
homeroom teacher for class XI IPA 1, the results of the interviews obtained that in learning mathematics, 
especially in linear programming material, students had difficulty translating story problems into mathematical 
models which caused students to be unable to solve the problems, given on the other hand if the mathematical 
model is known there are still students who find it difficult to make graphs, determine the area of the set of 
solutions, and find it difficult to find the optimum value. Widdiharto (Firiani, 2018, pp. 140-141) states that 
difficulties in mathematics are characterized by not remembering one or more terms of a concept. It is necessary to 
pay attention to the difficulties experienced by students in solving the given linear programming problems. It is 
hoped that by knowing the difficulties experienced by students in every aspect, namely the aspect of connecting 
new knowledge with previous understanding, the aspect of finding relationships and formulating solutions and 
aspects of evaluating the completion process. Students experience difficulties when solving linear programming 
questions because there are several difficulties experienced by students namely, in the dimensions of factual 
knowledge, conceptual and procedural knowledge dimensions 
2. Research Method 
This type of research is a qualitative descriptive research. According to Bogdan and Taylor (Prastowo, 2016, p. 
23), qualitative methodology is a research procedure that produces qualitative descriptive data in the form of 
written or spoken words from people and the observed behaviour. Next to determine the level of mathematical 
ability based on criteria. This grouping of reflective thinking difficulties is based on students’ mathematical 
abilities acquired, so that the grouping is based on the criteria used by Marurotulaily, Horbi, and Suharto (Utami et 
al., 2020, p. 37), namely three levels. 
 
Table 1. Criteria for students’ mathematical ability level 

Value Range Qualification
0 ≤ TKM ≤ 60 Low 

60 < TKM ≤ 75 Currently 
75< TKM≤ 100 Tall 

 
The data collection techniques in this study were test instruments, interviews and documentation, as well as the 
analytical techniques used, namely data reduction, data exposure, data triangulation, and drawing conclusions. 
3. Results and Discussion 
Based on the results of students’ mathematical reflective thinking difficulty tests based on the mathematical 
abilities of 24 students in class XI IPA 1 SMA Negeri 5 Ternate City, it was shown that students who obtained the 
lowest scores were (7.14) and students who obtained the highest scores were (92, 85). This study analyzed the 
difficulties experienced by students with high, medium and low mathematical abilities according to the indicators 
of mathematical reflective thinking, namely connecting new knowledge with previous understanding, finding 
relationships and formulating solutions and evaluating the completion process. 
I) Students’ Mathematical Reflective Thinking Difficulties in Solving Linear Program Problems Based on 
Mathematical Ability in the High Category. 
a. Difficulties in the aspect of Linking New Knowledge with Previous Understanding. 



ies.ccsenet.

 

Based on 
linear ineq
objective f
is a cellph
function. B
problem to
problem in
in making
equal to (≥
already wr
 
b. Difficul

Based on t
finding re
knowledge
equation s
for finding
as new kn
experience
that when 
areas on th
c. Difficul

Based on t
of evaluati
correctnes
prevented 

org 

the work of T
qualities mater
functions as th

hone of type A
But in the res
o get a mathe
nto a mathema
 a mathematic
≥ ), errors in m
rong because i

lties in Aspects

the work of T1
elationships an
e dimension, n
system (SPLDV
g coordinate p
nowledge, nam
ed by T1 stude
drawing a gra

he graphs made
ties in the Asp

the results of t
ing the comple
s of the answ
the student fr

T1 students, it 
rial with conte
he completion o
A and y is a cel
sults of the int
matical model

atical model. T
cal model, for 
making examp
t’s already had

s of Finding R

1 students, it s
nd formulatin
namely T1 stu
V), systems of
oints and inter
mely students 
ents were con
aph T1 studen
e, it can be sai

pect of Evaluat

the work it can
etion process. 

wers obtained. 
from solving p

Internation

Figure 1. Stu

can be explain
xtual problem
of linear progr
llphone of typ
terviews the s
l, student T1 

The accuracy r
example, an i

ples, and errors
d an error befo

Relationships an

Figure 2. Stu

shows that thes
g solutions, s
udents having
f linear inequa
rsection points
 looking for 
ceptual difficu

nts were difficu
id that students
ting the Compl

Figure 3. T1

n be seen that 
Subject T1 be
Initially, this 

problem numb

nal Education Stu

20 

udent work res

 

ned that T1 st
ms so that they 
rams. Student T
e B, as a way 

students felt d
said that it wa
referred to by 
inequality sign
s in formulatin

ore. 

nd Formulating

udent work res
 

se students exp
students’ refle

g difficulty rec
alities and var
s of inequalitie
the maximum

ulties, students
ult or experien
s did not under
letion Process

 student work 

 

T1 students ex
elieves that the
T1 student ha

ber 1c using t

udies

sults T1 

tudents can co
can make mat
T1 makes an a
of obtaining t

difficulties in m
as necessary t
T1 students is
n error is less 
ng mathematic

g Solutions 

sults T1 

perience conce
ective thinking
calling the ma
iables ( SPtSL
es obtained in

m score on a 
s were confuse
nced errors wh
rstand the conc

results 

xperienced pro
e graph obtaine
ad difficulty w
the graphical m

onnect previou
thematical mo

auxiliary table 
two inequalitie
making an exa
to be careful t
s that if a story
than equal to 

cal models, the

eptual difficult
g difficulties 
aterial of the t
LDV), as well 
n the mathemat

given problem
ed with the sig
hen shading th
cept of graphs

 

ocedural diffic
ed is correct bu

with the graphi
method test. T

Vol. 17, No. 1;

us knowledge a
odels and form

by assuming t
es and an obje
ample of the 
to change the 
y problem is w

(≤) and more
en the next ste

ties in the aspe
in the conce

two-variable l
as function gr

tical model as
m. The difficu
gn of inequali

he set of settle
. 

culties in the a
ut cannot prov
ical concept w
T1 students fi

2024 

 

about 
mulate 
that x 
ective 
word 
story 

wrong 
than 

p it’s 

ect of 
ptual 
inear 
raphs 
well 

ulties 
ty so 
ment 

spect 
ve the 
which 
nd it 



ies.ccsenet.

 

difficult to
problems g
II) Student
Mathemati
a. Difficul

 
Judging fr
knowledge
previous m
is a mobil
mathemati
make an e
contextual
b. Difficul

 
Based on 
solutions, 
points whe
points of th
solutions s
difficult to
determine 
interview 
shaded are
difficult fo
c. Difficul

org 

o recall previ
given. 
ts’ Mathematic
ical Ability in 
ties in the Asp

rom the result
e with previou

material regard
le phone of ty
ical model with
example in wo
l problems in o
lties in Aspects

the results of
undergraduate
ere the studen
he two dissimi
show that und
o recall materia

the settlemen
results, these 
ea makes S1 s
or students to f
ties in the Asp

ous material 

cal Reflective 
the Moderate 

pect of Linking

Figure

ts of student w
us understandin
ing systems of
ype A and y 
h objective fun
ord problems, 
order to get a m
s of Finding R

Figure

f undergraduat
e students com
nt looked for in
ilarities were o

dergraduate stu
al on function

nt set area on 
students exper
students unabl
find the maxim
pect of Evaluat

Internation

regarding sys

Thinking Diff
Category. 

g New Knowle

e 4. Work resu

work, it can b
ng on the dim

f two-variable l
is a mobile p
nctions. Even 
the student ha

mathematical m
Relationships an

e 5. Work resu

te students’ w
mpleted proble
ntersection po
obtained. Diffi
udents have co
 graphs, which
the graph tha
rience difficul
le to determin

mum value of th
ting the Compl

nal Education Stu

21 

tems of inequ

fficulties in Sol

edge with Prev

ults of undergra

be seen that S
mension of fact
linear inequali

phone of type 
though when i
ad tried to ma
model. 
nd Formulating

ults of undergra

work on the as
em number 1b
oints by elimin
culties in the a
onceptual diffi
h makes it diff

at has been dra
lties in the con
ne what points
he questions g
letion Process

udies

ualities and g

lving Linear P

vious Understan

aduate students

S1 students. o
tual knowledg
ties to solve co
B and makes

interviewed stu
ake an exampl

g Solutions 

aduate students

spect of findin
b by finding co
nating then sub
aspects of findi
iculties becaus
ficult for these
awn by under
ncept of tar gr
s fulfill the set
given. 

raphs of func

Programming P

nding 

s 

on the aspect o
ge. Undergradu
ontextual probl
s auxiliary tab
udents said tha
le using auxili

s 

ng relationship
oordinate poin
bstituting so th
ing relationshi
se undergradu
e students to sh
rgraduate stud
raphs, especial
ttlement set ar

Vol. 17, No. 1;

ctions to solve

Problems Base

of connecting 
uate students r
lems by assum
bles to formul
at it was difficu
iary tables to 

ps and formul
nts and interse
hat the interse
ips and formul
ate students fi
hade the graph
ents. Based on
lly determinin
rea. Therefore

2024 

e the 

ed on 

 

new 
relate 

ming x 
ate a 
ult to 
solve 

 

ating 
ction 
ction 
ating 
ind it 
h and 
n the 
g the 
 it is 



ies.ccsenet.

 

The pictur
the correct
the results 
is difficult
previous m
students to
III) Studen
Mathemati
a. Difficul

The result
difficulty i
connect pr
Student R
was difficu
examples 
students fo
solving co
that studen
b. Difficul

 
Based on 
relationshi
difficult to
any dots th

org 

re above shows
tness of the an
of student wor

t to prove the c
material regard
o give the truth
nts’ Mathema
ical Ability in 
ty in Aspect L

ts of student R
in the aspect of
revious knowl
1 experienced 
ult to give sym
with variables
ound it difficu

ontextual probl
nt R1 was mist
lties in Aspects

the picture of 
ips and formul
o determine co
hat can be con

Figure

s that, in the as
nswers obtaine
rk in the pictur
correctness of 
ding systems o
h of the answer
tical Reflectiv
the Low Categ

Linking new kn

R1’s work in s
f connecting n
edge about a s
factual difficu

mbol descripti
s to explain th
ult to change t
ems where it w
taken in transla
s of Finding R

f Student R1 it
lating solution

oordinate point
nnected to the 

Internation

e 6. Work resu

spect of evalua
d. S1 students
re above. Stude
the answers ob

of dissimilaritie
rs they get. 
ve Thinking D
gory. 
nowledge to pr

Figure 7. Stu

students’ math
new knowledge
system of two
ulties, namely 
ions to variabl
he variables th
the word prob
was seen from 
ating story pro

Relationships an

Figure 8. Stu

t appears that 
ns. Students ex
ts so that it ma
graph, it can 

nal Education Stu

22 

ults of undergra
 

ating the comp
 in the dimens
ents are convin
btained. Unde
es with graphi

Difficulties in 

revious underst

udent work res
 

hematical refle
e with previou
-variable linea
students found

les labeled wit
hat appeared. B
blems into ma
the results of 

oblems into ma
nd Formulating

udent work res

the students’
xperience conc
akes students e
be said that th

udies

aduate students

letion process,
sion of procedu
nced that the an
rgraduate stud
cal functions w

Solving Line

tanding. 

sults R1 

ective thinking
s understandin
ar inequalities 
d it difficult to
th x and y sym
Based on the r
athematical mo
students’ work
athematical mo
g Solutions 

sults R1 

work has diff
ceptual difficu
even difficult 
hese students f

 
s 

, students find 
ural knowledg
nswers obtaine

dents find it dif
which makes i

ear Program P

g showed that 
ng, student R1 
to solve a new

o translate cont
mbols, they did
results of the 
odels, students
k in making ma
odels. 

ficulties in the 
ulties, namely 
when drawing
find it difficult

Vol. 17, No. 1;

it difficult to p
ge can be seen 
ed are correct, 
fficult to reme
it difficult for 

Problems Base

these students
found it difficu

wly given prob
textual problem
d not predeter
interviews tha

s were mistake
athematical mo

aspects of fin
student R1 fin

g graphs to con
t to recall prev

2024 

prove 
from 
but it 
mber 
these 

ed on 

s had 
ult to 
blem. 
ms, it 
rmine 
at the 
en in 
odels 

nding 
nds it 
nnect 
vious 



ies.ccsenet.

 

material w
graphs and
understand
for student
c. Difficul

In the pictu
difficult fo
can be said
4. Conclus
1) The r

math
proce
probl
payin
an ex
"type
inequ
answ

2) The d
the d
find 
relati
interv
do no
the co

3) The d
on da
and p
diffic

Reference
Ariestyan,

Probl
Unive

Chotimah,
Mater
Stude

Prastowo, 
Medi

Suharna, H
Tatang, S. 
Utami, P. 

Solvi

org 

which makes stu
d find the maxi
d that learning 
ts because onli
ties in the Asp

ure above, it c
or students to p
d that student R
sion 
results of the 
ematical abili
edural difficult
lems into math
ng attention to 
xample of an au
es of handphon
uality of two v

wers using the g
difficulty of m
ata obtained sh
it difficult to 
ionships and f
views that stud
ot understand e
ompletion proc
difficulty of m
ata obtained on
procedural dif
culties experien
es 
 Y., Sunardi, 
lems on Syste
ersitas Jember
, K., Mardiyan
rial Problems 
ents. Proceedin

A. (2016). Q
a. 

H. (2018). Refl
(2012). Educa
W., Angkotas
ng Linear P

udents unable 
imum value. T
was offline, b
ine learning w

pect of Evaluat

an be seen tha
prove the corr
R1 has difficul

analysis can b
ity in the hig
ties based on th
hematical mod

the sign (symb
uxiliary table b
ne A and B" w
variables, in p
graphical meth

mathematical re
hows that stud
connect new 

formulate solu
dents need acc
equations, ineq
cess by testing

mathematical re
n students who
fficulties. form
nced by studen

& Kurniati, D
ems of Two Av
. 
na, & Pramudy

Judging from
ngs of the Sem
Qualitative Re

lective Thinkin
ation Science. 
san, N., & Su
Program Prob

Internation

to solve linear
The reasons giv

ecause for one
was considered 
ting the Compl

Figure 9. Stu

at student R1 h
ectness of the 
lty evaluating 

be concluded 
gh category, n
he results of int
els, accuracy i
bol) of inequa
by giving an ex
while in conce
rocedural diffi

hod 
eflective thinki
dents experienc

knowledge wi
utions and find
curacy to trans
qualities and g
g the graphical
eflective thinki
o are in the me
mulating solut
nts made stude

D. (2016). Stu
vriable Linear

ya, I. (2016). A
m the Reading
inar on Mathe

esearch Metho

ng Theory in So
Bandung: Pus

uratno, J. (202
blems. Journa

nal Education Stu

23 

r programming
ven in the resul
e full semester 
less effective.
letion Process

udent work res
 

has difficulty in
answers obtai
aspects of the 

that: Mathem
namely the da
terviews the di
is needed to tra

ality less than e
xplanation of t
eptual difficult
ficulties, studen

ing based on m
ce facts, concep
ith previous u
d it difficult t

slate contextua
graphs of funct
l method. 
ing based on m
edium category
tions and diffi
ents unable to c

udents’ Reflect
r Equations. F

Analysis of St
g Comprehens
ematics and M
ods in Researc

olving Mathem
staka Setia. 
20). Students’
al of Mathe

udies

g problems wh
lts of the interv
students studi
 

sults R1 

n the dimensio
ined. the corre
completion pr

matical reflectiv
ata obtained s
ifficulties felt b
anslate word p
equal to (≤) mo
the sign of each
ties, students a
nts find it diff

mathematical a
pts and proced

understanding, 
to evaluate the
al problems int
ions so that stu

mathematical a
y, namely stud
ficult to evalu
complete linea

tive Thinking P
FKIP Mathem

tudents' Difficu
sion Ability o

Mathematics Ed
rch Design Pe

matical Problem

Mathematical
ematics and 

here students a
views were tha
ed online, whi

ons of procedur
ectness of the a
rocess 

ve thinking di
shows that fac
by students wh
problems. Accu
ore than equal 
h variable, for 
are mistaken in
ficult to prove

ability for the M
dural difficultie

students find 
e completion 
to mathematica
udents find it d

ability for the l
dents experienc
uate the settlem
ar programmin

Process in So
matics Educatio

ulties in Solvin
of Class Xi S
ducation.  
erspective. Yo

ms. Yogyakart

l Reflective T
Mathematics 

Vol. 17, No. 1;

are required to 
at students tend
ich made it diff

 

ral knowledge
answers obtain

ifficulties base
ct, conceptual

hen translating 
uracy in questi
to (≥), and ma
example x and

n the sign of l
e the correctne

Moderate cate
es, namely stud
it difficult to
process. Base
al models, stud
difficult to eva

low category b
cing facts, con
ment process.

ng questions.

olving Mathem
on Study Prog

ng Linear Pro
ma Mta Sura

gyakarta: Ar-

ta: Deepublish

Thinking Abili
Education, 

2024 

draw 
ded to 
fficult 

. It is 
ned it 

ed on 
l and 
story 
ion is 
aking 
d y in 
inear 

ess of 

gory, 
dents 
 find 

ed on 
dents 

aluate 

based 
cepts 
The 

matics 
gram. 

gram 
karta 

Ruzz 

. 

ty in 
9(1). 



ies.ccsenet.org International Education Studies Vol. 17, No. 1; 2024 

24 
 

https://doi.org/10.33387/dpi.v9i1.1851 
 
Acknowledgments 
We greatly appreciate all colleagues in this research. Among them are fellow students, fellow lecturers, 
especially mathematics education lecturers at Khairun University, Ternate, who cannot be mentioned one by one. 
Thank you for your contribution in completing this research. 
Authors contributions 
We would like to express our thanks to Dr. In Hi. Abdullah, M.Si. in providing research facilities so that this 
research can run well. All elements of higher education institutions, namely the Dean of the Faculty of Teacher 
Training and Education and the Chancellor, in this case, are Dr. Ridha Ajam, MS. 
Funding 
With this in-depth research, we would like to thank FKIP Universitas Khairun for the 2023 fiscal year. 
Competing interests 
The authors declare that they have no known competing financial interests or personal relationships that could 
have appeared to influence the work reported in this paper. 
Informed consent 
Obtained. 
Ethics approval 
The Publication Ethics Committee of the Canadian Center of Science and Education.  
The journal’s policies adhere to the Core Practices established by the Committee on Publication Ethics (COPE). 
Provenance and peer review 
Not commissioned; externally double-blind peer reviewed. 
Data availability statement 
The data that support the findings of this study are available on request from the corresponding author. The data 
are not publicly available due to privacy or ethical restrictions. 
Data sharing statement 
No additional data are available. 
Open access 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 
Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
 


