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Abstract

Numeracy literacy is an ability that junior high school students must have. The facts show that junior high
school students' numeracy literacy is still low because learning activities are not supported by learning media
that can optimize the performance of students with various learning styles. The research aims to analyze the
numeracy literacy of each student's learning style through differentiation learning assisted by thinglink-based
geometry in learning style (ORIENT) media. The research method is a combination of sequential explanatory
which begins with quantitative data analysis followed by qualitative data. The population is class VIII students
at SMP Negeri 22 Semarang. Samples were taken using the cluster random sampling technique. The results of
the mean difference test with theshowscoxon test show a significance value of 0.000 < 0.05 so there is an in-
crease in students' numeracy literacy with ORIENT-assisted differentiation learning. The N-gain result of 0.4031
shows that there is anincrease in numeracy literacy in the medium category. Students with an auditory learning
style have difficulty analyzing information. Students with a visual learning style have difficulty using mathe-
matical skills in making decisions. Students with a kinesthetic learning style have difficulty using numbers or
mathematical symbols.
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Abstrak

Literasi numerasi merupakan kemampuan yang harus dimiliki oleh siswa sekolah menengah pertama. Fakta
menunjukkan bahwa literasi numerasi siswa SMP masih rendah dikarenakan kegiatan pembelajaran yang tidak
didukung dengan media pembelajaran yang mampu mengoptimalkan kinerja siswa dengan berbagai gaya belajar.
Penelitian bertujuan menganalisis literasi numerasi tiap gaya belajar siswa melalui pembelajaran diferensiasi ber-
bantuan media geometry in learning style (ORIENT) berbasis thinglink. Metode penelitian yakni kombinasi sequen-
tial explanatory yang diawali dengan analisis data kuantitatif dilanjutkan data kualitatif. Populasi yakni peserta
didik kelas VIl SMP Negeri 22 Semarang. Sampel diambil dengan teknik cluster random sampling. Hasil uji beda
rataan dengan uji Wilcoxon menunjukkan nilai signifikansi 0,000 < 0,05 sehingga terdapat peningkatan literasi
numerasi siswa dengan pembelajaran diferensiasi berbantuan ORIENT. Hasil N-gain 0,4031 menunjukkan terdapat
peningkatan literasi numerasi dalam kategori sedang. Siswa dengan gaya belajar auditori mengalami kesulitan
dalam menganalisa informasi. Siswa dengan gaya belajar visual mengalami kesulitan menggunakan kemampuan
matematika dalam mengambil keputusan. Siswa dengan gaya belajar kinestetik mengalami kesulitan dalam
penggunaan angka atau simbol-simbol matematika.

INTRODUCTION

Numeracy literacy is an ability that stu-
dents must have, especially at the junior
high school level. Permendikbudristek
No. 5 of 2022 stated that strengthening
numeracy literacy is a government prior-
ity program at every level of education.
Strengthening literacy and numeracy is
key to establishing quality learning at
every level of education and curriculum
area (Wyatt-Smith, 2011). Barham, et al
(2019) also stated that numeracy literacy
is seen as an important need for students
to master. The learning process at school
also emphasizes the importance of nu-
meracy literacy. Students' achievement
of numeracy literacy will be maximized if
supported by adequate facilities and envi-
ronment. Every teacher from various
fields of study is expected to relate the rel-
evance of numeracy to their subject
(Coffey & Sharpe, 2023). Teachers are also
given facilities to develop more reflective
teacher professionals aimed at achieving
a shared understanding of numeracy to
build professional capital in schools
(Goos, et al., 2011). Therefore, Venkat and
Winter (2015) stated that numeracy is a
context that needs to be given special at-
tention so that it can be implemented and
applied adequately.

Numeracy Literacy as a compe-
tency, especially in mathematics learning,

is very much needed and must be pos-
sessed by the current generation. Stu-
dents with numeracy literacy focus on us-
ing mathematical concepts to explain and
predict phenomena in everyday life such
as income, health, and social participa-
tion, as well as results at the macro level
such as economic growth (Hanushek, et
al., 2015). Numeracy literacy is closely re-
lated to the field of mathematics, but
there are challenges in developing numer-
acy literacy for all teachers. Gravemeijer,
et al (2017) stated that the abstract as-
pects of mathematics are useful in helping
prepare students to solve problems in
everyday life related to numeracy literacy.
Numeracy literacy provided an important
impetus for exploration as a social prac-
tice about the creation of a classroom so-
cial space that has mathematical and cul-
tural dimensions as its main features (Ares
and Evans, 2014).

Facts show that students' numeracy
literacy at the secondary school level in In-
donesia is relatively low. The 2018 PISA
results show that the mathematics ability
scores of Indonesian students are ranked
74th with a score of 396, below the OECD
average of 489. Early numeracy skills in-
fluence early mathematical development.
Children with low initial numeracy skills
were at risk of facing mathematics learn-
ing difficulties (Lopez-Pedersen, et al,,
2023; Aunio, et al.,, 2021). Low initial nu-



meracy performance is also a potential in-
dicator of later mathematics learning dif-
ficulties (Morgan, et al., 2011; Jordan, et
al., 2006; Morgan, et al., 2009). Therefore,
increasing students' numeracy literacy
must be the focus, especially in mathe-
matics learning.

The cause of low student numeracy
literacy is that the learning process in
schools does not support students
enough to facilitate the development of
numeracy literacy. The limited use of
tools in learning shows a lack of emphasis
on how rich tasks can be taught across the
curriculum which has been shown to de-
velop students' numeracy skills and un-
derstanding of mathematical concepts
(Geiger, et al., 2015). Mathematical activ-
ities not only involve content, but also in-
volve values and beliefs, context, and so-
cial and institutional relationships that
shape numeracy skills in certain situations
(Street, et al.,, 2005). The low numeracy
literacy is caused by students' difficulties
in solving mathematical problems related
to everyday life, especially in geometry
material.

Geometry is considered a difficult
learning material (Annizar, et al., 2020;
Cesaria, et al., 2019). Even Miftah &
Setyaningsih (2022) stated that students'
numeracy literacy in geometry material is
very worrying. Anwar, et al, (2022);
Sholihah & Afriansyah, (2017); and Yuan
(2013) stated that many Indonesian stu-
dents need help in solving geometry prob-
lems, even junior high school students ex-
perience difficulties in understanding the
concept of flat shapes, limitations in solv-
ing contextual geometry problems, and
difficulty concluding deductively. Stu-
dents have difficulty translating geomet-
ric problems into mathematical models,
establishing appropriate procedures or
strategies, and carrying out correct calcu-
lations (Jalinus, et al., 2020; Rokhima et
al., 2019). The results of interviews with
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students at SMPN 22 Semarang also
showed that students did not like geome-
try material because students had diffi-
culty imagining abstract geometric
shapes. In fact, according to Altun (2019),
students unconsciously accept geometric
concepts and shapes around them before
they start school life. Geometry learning
that is not supported by learning media
that suits students' learning characteris-
tics causes students to experience difficul-
ties in visualizing geometric objects.

Sholihah (2020) stated that the fac-
tors that influence student success in
achieving learning achievement are influ-
enced by the learning process that suits
the student's learning style. Mathematics
teachers should also be encouraged to
look for and implement strategies that
can improve more students' abilities
which can also attract other students with
different learning styles to participate
more actively in the teaching and learning
process (Zales and Vasquez, 2022). Differ-
entiated learning is learning that accom-
modates students' various learning needs
according to their learning styles. The
complexity and diversity of today's class-
rooms are important factors that need to
be considered to ensure maximum stu-
dent learning competence. Canque, et al.
(2021). Differentiated learning according
to Bal (2016); Sugianto, et al (2017) can in-
crease student success as indicated by
positive cognitive and affective develop-
ment. Bikic, et al (2016) showed that a dif-
ferentiated problem-based learning ap-
proach contributes to better student per-
formance in teaching geometry.

Learning media is very necessary to
visualize geometric shapes to support dif-
ferentiated learning. Golafshani (2013)
stated that appropriate manipulative ob-
jects are very necessary in learning geom-
etry to bring mathematics to life and
make invisible mathematical concepts
visible. ORIENT (Geometry In Learning
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Style) is an innovative learning media in
geometry material that accommodates
different student learning styles. ORIENT
media was created using the Thinglink
website. Thinglink is very flexible in its
creation (Jeffery, et al., 2022). Mokhtar, et
al, (2021) stated that Thinglink facilitates
the creation of innovative learning media
so that it can attract and maintain stu-
dents' focus in class. The use of Thinglink
has received a positive response from ed-
ucators because it makes it easier to pre-
sent material that is interesting to stu-
dents (Izzah, 2022). Therefore, Thinglink
makes it easy to prepare ORIENT media
which consists of three features that suit
the three learning styles of students. The
auditory feature contains songs related to
geometry material. The visual features in-
clude illustrations and images related to
geometric material. The kinesthetic fea-
ture displays problems in the form of
games that can be played offline or
online. Therefore, the research aims to
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analyze the effectiveness of differenti-
ated learning assisted by thinglink-based
ORIENT media on students' numeracy lit-
eracy and to describe students' numeracy
literacy for each learning style in differen-
tiated learning assisted by thinglink-
based ORIENT media.

METHOD

The research uses mixed research meth-
ods with a sequential explanatory design.
Figure 1 shows a sequential explanatory
design that starts from the quantitative
research stage and then continues with
qualitative research. The objective of the
quantitative research is to analyze the ef-
fectiveness of differentiated learning as-
sisted by thing link-based ORIENT media
on numeracy literacy. Meanwhile, qualita-
tive research aims to analyze the numer-
acy literacy of students for each learning
style through differentiated learning with
the help of thinglink-based ORIENT me-
dia. Quantitative research uses a one-
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group pretest-posttest design, namely re-
search conducted in one group by giving a
pretest sheet first before being given
treatment, then students will be given a
post-test question sheet after being given
differentiated learning assisted by ORI-
ENT media (see Figure 1).

The research was conducted at SMP
Negeri 22 Semarang in the odd semester
of 2023/2024. The population in this study
were all students in class VIII of SMP
Negeri 22 Semarang. Samples were taken
using the cluster random sampling tech-
nique. According to Sugiyono (2022), the
cluster random sampling technique is a
technique used when the object being
studied is very broad by taking represent-
atives from each existing group. The sub-
jects of the research were determined
based on the specifications of two stu-
dents from the auditory learning style,
two students from the visual learning
style, and two students from the kines-
thetic learning style.

Data collection techniques use
tests, questionnaires, and interviews. The
test is used to measure students' numer-
acy literacy through pretest and posttest.
Questionnaires are used to identify stu-
dents' learning styles which are classified
as visual, auditory, or kinesthetic. Inter-
views were conducted to explore detailed
information about the description of stu-
dents' numeracy literacy for each learning
style.

The data analysis technique begins
with quantitative data analysis followed
by qualitative data. Quantitative data
analysis techniques use the mean differ-
ence test and the n-gain test. The mean
difference test is used to analyze the dif-
ference in means before and after using
ORIENT media. The N-gain test is used to
analyze the increase in students' numer-
acy literacy. The mean difference test and
N-gain test can be used to analyze the ef-
fectiveness of Thinglink-assisted learning
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media according to students' learning
styles to improve numeracy literacy.
Qualitative data analysis techniques in
this research consist of data reduction,
data presentation, and conclusion. Data
reduction is carried out after the inter-
views are conducted and then categorized
according to the research problem, while
data that is not used is then discarded.
The presentation of qualitative data in the
form of numeracy literacy interview re-
sults based on learning styles is presented
in the form of narrative text. Conclusions
were drawn by comparing the data from
the numeracy literacy test with the data
from the interviews.

RESULT AND DISCUSSION

Differentiated learning assisted by thing
link-based ORIENT media increases
students' numeracy literacy

The research began with quantitative
data analysis from the results of the stu-
dents' numeracy literacy pretest and post-
test. Results of pre-test and post-test nu-
meracy literacy prerequisites through
normality test. Table 1 shows the results
of the pretest and posttest normality test
for numeracy literacy. The significance
value in the numeracy literacy pretest is
0.116 > 0.05 so the data is normally dis-
tributed. Meanwhile, the significance
value in the numeracy literacy posttest re-
sults is 0.008 < 0.05 so the data is not nor-
mally distributed.

Table 1. Normality Test Results

Value Sig.
Pre-test 0.116
Post-test 0.008

The normality test shows that the
results of the numeracy literacy posttest
are not normal, so the mean difference
test uses the Non-Parametric Wilcoxon
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Test which is shown in Table 2. The signif-
icance value of the Non-Parametric Wil-
coxon Test is 0.000 < 0.05 so there is a dif-
ference in the mean of the numeracy liter-
acy pretest and posttest. The N-gain test
results were obtained at 0.4031, which
shows that the pretest and posttest in-
creases are in the medium category.

Table 2. Analysis Wilcoxon Non-Parametric Sta-
tistical Tests

z ~4,941
Asymp. Sig. (2-tailed) 0,000
Std.
N Min  Max Mean Dev.
Ngain 3 0,04 0,081 0,4031 0,18417
Valid N (lists) 2

Differences in student learning
styles allow students to adapt to different
learning environments. Classroom learn-
ing situations require the use of more than
one learning style, and students who have
not developed adaptive flexibility in learn-
ing may face learning difficulties in these
situations (Kablan, 2016). Thinglink-
based ORIENT media supports the differ-
entiated learning process because it can
accommodate differences in student
learning styles by delivering material
through learning videos, songs, AR-based
snakes and ladders games, and teaching
aids. Learning videos that can meet the
learning needs of students with a visual
learning style. Songs as a means of deliv-
ering material to meet students' learning
needs with an audio learning style. AR-
based snakes and ladders game to meet
the learning needs of students with a kin-
esthetic learning style. The teaching aids
used are audio-visual based which can be
used directly by students to provide a
stimulus to students' long-term memory.
The existence of abstract concepts in
mathematics learning, especially geome-
try material, causes students to have diffi-
culty understanding the material (Altun,
2019). Therefore, the geometry material

delivered through differentiated learning
assisted by thinglink-based ORIENT me-
dia makes it easier for students with vari-
ous learning styles to understand abstract
geometry material. Students' basic ge-
ometry skills improved after receiving
treatment with media (Nurwijayanti, et
al., 2019).

The evaluation provided through
thinglink-based  ORIENT  media is
equipped with games with mathematical
problems that match numeracy literacy
indicators and worksheets that encourage
skills in using various types of symbols and
numbers related to mathematics in solv-
ing practical problems in various contexts
of daily life. Therefore, students with var-
ious learning styles can achieve numeracy
literacy indicators. Yerizo, et al, (2023)
stated that students should be introduced
from an early age to contextual problems
related to numeracy literacy. Orient learn-
ing media is made according to students'
learning styles to meet students' learning
needs and the material and questions pre-
sented in ORIENT are designed according
to numeracy literacy indicators. Learning
using ORIENT media according to learn-
ing styles ensures that students' needs are
met so, and this affects numeracy literacy.

Student Numeracy Literacy for each
Learning Style through Differentiated
Learning assisted by Thinglink-based
ORIENT media

The numeracy literacy of class VIII stu-
dents at SMPN 22 Semarang in solving
problems was described by analyzing the
results of interviews conducted with se-
lected research subjects. Interviews were
conducted with subjects with different
learning styles, namely auditory subjects
(A), kinesthetic subjects (K), and visual
subjects (V). Each subject is analyzed for
the achievement of numeracy literacy in-
dicators which consist of (1) the use of



numbers or basic mathematical symbols
when solving real-life problems, (2) Stu-
dents can analyze information displayed
in various forms (graphs, tables, charts,
diagrams, etc. so on), (3) Students can use
their mathematical skills in real life, espe-
cially at the stage of interpreting analysis
results in predicting and making deci-
sions.

Students with an Auditory Learning Style

Figure 2 shows subject A's achievement in
indicators of using numbers or basic
mathematical symbols when solving real-
life problems. Subject A can interpret
mathematical problems in the form of
mathematical models so that Subject A
can identify the length, width, and height
of blocks. Figure 2 shows that after Sub-
ject A can define the length, width, and
height of the block, Subject A can deter-
mine a solution strategy to calculate the
amount of wrapping paper needed to
wrap the block-shaped box.

Q : Do you understand the meaning of ques-
tion number 1?

Subject : Yes, you understand, in question number 1
you are asked to find the area of the paper.

[. 18 {crnown :
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Q : What information did you get from the
question?

Subject : The item that will be wrapped using wrap-
ping paper is in the shape of a block. It is
also known that its length is 8o cm, width
is 60 cm and height is 40 cm.

Q : Are you only told to find the area of the pa-
per?

Subject : | agree, yes.

Q : Why did you do number 1 this way?

Subject : Because what is sought is the area of the
paper, which is the surface area of a block.

Q : Why use the formula for the surface area of
a block?

Subject : Because a rectangular prism has edges
with different lengths, widths, and
heights, finding the surface area of the
block requires finding the area of each
side.

The results of the interview showed
that Subject A could explain the reasons
underlying the use of formulas in solving
problems related to the surface area of
blocks. Subject A can also carry out an
analysis of the various properties pos-
sessed by blocks so that they can identify
the steps needed to calculate the surface
area of the block correctly. These results
show that Subject A can use numbers or
basic mathematical symbols from the in-
formation in the problem to solve real-life
problems.

0 btock - tnapd box wittn 1009 80 Crn, wide o e, and Ligh 90 Cm

Osted

How Monj fheeds of ""mPP":ﬂ paper minimum does sari need to

Wrap the @ndtre box )

angwer -

Lp Vlowe: 2 X prt+pxk 4 Axt)

=1x (4300 + 2100+ 24o0)

=1 X 10.4900
=20-doo
ameun> papper= * ylosk

L papper
. lo- 8e0—

SP xHe
= _L(_)§

iy

n

=1 x (80 xgo +8o x40)

5:99 or G Sheers

Figure 2. Subject A's Answer




332 | Munahefi, D.N. et al. Analysis of Numeracy Literacy for each Student's Learning Style ...

Figure 3 shows Subject A's achieve-
ment in the indicator of being able to use
numbers or basic mathematical symbols
when solving real-life problems, demon-
strated by being able to model length with
p, width with |, and height with t. Apart
from that, students can also find out the
formula used to solve the problem. Sub-
ject A can interpret mathematical prob-
lems into the form of a mathematical
model so that Subject A can identify the
length, width, and height of a block. Sub-
ject A candetermine a solution strategy to
calculate the amount of wrapping paper
needed to wrap a block-shaped box after
Subject A can define the length, width,
and block height.
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Figure 3. Subject A's Answer

Q : Do you understand what question number
2 means?

Subject : Understand, it's just difficult because time
is limited. Meanwhile, to understand the
story, it takes me a long time, and usually
need to read it over and over again.

Q : What information did you get?

Subject : in question number 2 you are asked to find
the volume of the item. The item is in the
shape of a triangular pyramid, so to find
the volume of the item | used the triangu-
lar pyramid formula.

The interview results showed that
Subject A understood the meaning and in-
formation of the questions. Subject A
could solve the problem accurately and
correctly based on the analysis process of
the information. However, Subject A ex-
perienced difficulties when analyzing the

questions and writing down the infor-
mation contained in the problems. This
can be seen in the interview and the re-
sults of Subject A's answers. Subject A
only understands how to look for volume,
even though in the question he was asked
to look for price. Subject A also needs to
read the questions several times so that
Subject A can understand the problem
well can give the right answer. The inter-
view results showed that Subject A was
less able to analyze information displayed
in various forms (graphs, tables, charts,
diagrams, etc).

Figure 4 shows the achievement of
Subject A in the indicator that students
can use their mathematical skills in real
life, especially at the stage of interpreting
analysis results in predicting and making
decisions. Subject A can interpret mathe-
matical problems as shown by Subject A
can identify illustrations of geometric
blocks with balls in them and be able to
identify the height and volume of the
blocks. Figure 4 shows that Subject A can
determine a solution strategy to calculate
the volume of a block containing a ball af-
ter Subject A can define the height of the
block and the volume of the ball.

Q : Which question number is difficult?
Subject : Question number 6 is about a cardboard
cube which contains the most difficult ball.

Q : How difficult is it?

Subject : I'm confused and don't know what to look
for first.

Q : Is there any information you can take from

this question?

Subject : Yes, the height of the cube is 12 cm and the
volume of the ball is 14,130 cm3.

Q : Can you do it despite difficulties?

Subject : Yes, the ball has the same diameter as the
side of the cardboard base, so find the vol-
ume of the cube by first finding the diame-
ter of the ball.

The interview results showed that
Subject A had difficulty analyzing infor-
mation, but the subject could answer the
questions well. This shows that Subject A
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Figure 4. Subject A's Answer

can use his mathematical abilities in real
life, especially at the stage of interpreting
analysis results in predicting and making
decisions.

Students with an auditory learning
style do not only read the questions once
to understand the information contained
in the questions. The repetition technique
is the best method used by students to
learn and improve their understanding of
information. Therefore, students with an
auditory learning style can achieve mas-
tery of several indicators of numeracy lit-
eracy, namely being able to use numbers
or basic mathematical symbols when
solving real-life problems and indicators
of being able to use their mathematical
abilities in real life, especially at the stage
of interpreting analysis results in predict-
ing and taking decision. In line with
Apipah, et al (2018) who stated that stu-
dents with an auditory learning style can
write down the steps to solve them sys-
tematically. Students with an auditory
learning style also usually repeat the in-
formation they have learned to their
friends so the advantage of the auditory
learning style is that they can understand

and remember well the information they
read orally so they can conclude the infor-
mation. However, students with an audi-
tory learning style have difficulty master-
ing indicators to analyze information dis-
played in various forms (graphs, tables,
charts, diagrams, and so on). They are not
good at sketching the problems that need
to be solved. in evaluating or checking the
validity of the arguments given (Ishar-
tono, et al., 2021).

Kinesthetic Category Subject

Figure 5 shows Subject K's achievement in
indicators of using numbers or basic
mathematical symbols when solving real-
life problems. Subject K can interpret
mathematical problems in the form of a
mathematical model so that Subject K
can identify the length, width, and height
of the block and the existing problem. Fig-
ure 5 shows that Subject K can determine
a solution strategy to calculate the
amount of wrapping paper needed to
wrap a block-shaped box after Subject K
can define the length, width, and height
of the block.
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The results of the interview showed
that subject K understood the questions
and used the formula for surface area and
volume of blocks. Subject K also under-
stands the information presented on the
problem. Subject K understands the
meaning of the question in the problem
and the information needed to solve the
problem so that Subject K can determine
the formula that can be used to solve the
problem. However, Subject K had diffi-
culty determining the answer in decimal
form. Subject K can analyze the infor-
mation displayed in the questions using
graphs, this shows mastery that Subject K
can achieve indicators of analyzing infor-
mation displayed in various forms
(graphs, tables, charts, diagrams, and so
on).

Q : Why do you do it this way?

Subj. K : Because it only enters into the formula.

Q : What is the name of this spatial shape?

Subj. K : Box, but in block shape.

Q : Do you know what formula this is?

Subj. K : Formulas for surface area and volume of
blocks.

Q : Can the information in the question be
used to do this?

Subj. K : Yes.

Q : Overall, do you understand this matter?

Subj. K : Understand, only difficulty with the
comma part, difficult to determine the an-
swer with the comma).

Q: What information did you get from the question?

Subject K: yes, told you to find the unit price per vol-
ume. The item is in the form of a block with
length, for example, p, which is 25 cm,
width, for example, I, which measures 15
c¢m, height, for example, t,  which
measures 30 cm.

Figure 6 shows that Subject K can
model problems in real life into a mathe-
matical model by assuming existing infor-
mation, such as length, for example, p,
which has a length of 25 cm, width, for ex-
ample, |, which has a size of 15 cm, height,
for example, t, which has a size of 30 cm.
cm, and the problem is the price per unit
volume of the box. Subject K could model
the information he got into mathematical
form, namely the volume formula for a 4-
sided pyramid. These results showed that
Subject K could analyze information dis-
played in various forms (graphs, tables,
charts, diagrams, and so on). However,
Subject K could not solve the problem
shown in Figure 6, namely that Subject K
only determined the volume of the rec-
tangular pyramid, so he did not solve the
problem. Subject K has not solved a prob-
lem so Subject K has not reached the indi-
cator of being able to use his mathemati-
cal abilities in real life, especially at the
stage of interpreting analysis results in
predicting and making decisions.



The results of the interview showed that Sub-
ject K had difficulty analyzing information
from a problem accompanied by pictures.
Subject K finds it easier to identify problems
that clearly state the information needed and
the problems that must be resolved. Subject
K experienced difficulty in creating mathe-
matical models based on problems as shown
by interviews with students who stated that
they worked on problems using known formu-
las without going through the stages of pre-
paring mathematical modeling.
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Figure 6. Subject K's Answer

Q : Have you encountered problems like this
before?

Subj. K : Yes, but sometimes it's still difficult to solve
it because when faced with a story prob-
lem, | sometimes still don't understand it.

Q : When (have you ever experienced a similar
problem)?

Subj. K : Mostly in 6th grade elementary school

Q : So you understand, right?

Subj. K : Yes, but | don't like questions in story form

Q : What kind of questions do you like?

Subj. K : The one with the picture and number

Q : Please explain which answer got the max-
imum score

Subj. K : This is question number 3. Fira's room is a
cube with sides 400 cm long. The question
is, what is the minimum cost that must be
incurred? Because it is a cube, s = 400 cm
and the total area is 4x400x400, the area
wal = 6400 cm is squared and rounded up.

Figure 7 shows that Subject K knows
the information on the problem as indi-
cated by Subject K being able to name a
cube-shaped room, the side length of
which is for example, which is 400 cm, for
example, the cost of painting every 1
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square meter is x. Subject K can ask ques-
tions about the problem which is indi-
cated by the minimum cost required to
paint the entire wall. Subject K can con-
struct a mathematical model based on
this problem which is shown by the sur-
face area of the wall being 4 times the sur-
face area of 1 wall. Subject K could formu-
late the surface area of the wall and
change the units from cm to m but there
was an error in the conclusion of the prob-
lem.

The results of the interview showed
that Subject K could explain information
on the problem. Subject K can also solve
problems by using the correct formula,
namely the surface area of all walls is 4
times the surface area of 1 wall. Subject K
can identify a cube-shaped room, so the
surface area of 1 wall is 400*400 in cm.
Subject K could explain well based on the
analysis process of the information that
was known until the final stage which
showed the change in units of the results
obtained. This change in units shows that
Subject K uses his mathematical abilities
to make decisions to solve problems. This
shows that Subject K masters the indica-
tors of analyzing information displayed in
various forms (graphs, tables, charts, dia-
grams, and so on). However, the difficulty
experienced by Subject K in dealing with
story problems shows a lack of mastery of
the first indicator, namely the use of num-
bers or basic mathematical symbols when
solving real-life problems.
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Figure 7. Subject K's Answer
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Q : Please explain which answer got the max-
mum score

Subj. K : This is question number 3. Fira's room is a
cube with sides 400 cm long. The question
is, what is the minimum cost that must be
incurred? Because it is a cube, s = 400 cm
and the total area is 4x400%400, then the
area wal = 6400 cm is squared and

rounded.
Q : Rounded or converted to meters?
Subj. K : Converted to meters
Q : Why was it changed to meters?

Subj. K : knowing how much painting costs.

Students with a kinesthetic learning
style can identify important information
on a problem which is then interpreted in
the form of sketches based on the prob-
lem. As Hananto, et al., (2018) stated that
a kinesthetic learns through manipulation
and practice in physical response activi-
ties, using movement to help concentra-
tion. Preparing picture sketches is a form
of physical response by students with a
kinesthetic learning style. Kinesthetic stu-
dents tend to carry out the learning pro-
cess accompanied by physical activity
through movement, touch, and action
(Sholihah, et al., 2020). Students with a
kinesthetic learning style can also inter-
pret various problem information and
then students can solve problems by
choosing the right resolution strategy.
Kinesthetic students can carry out analy-
sis which begins by interpreting the prob-
lem based on the mathematical concepts
involved. However, students with a kines-
thetic learning style do not achieve opti-
mal indicators of using various kinds of
numbers and symbols related to basic
mathematics to solve problems in various
contexts of daily life. This is because stu-
dents with a kinesthetic style are less fo-
cused on understanding problems by
reading in depth.

Subjects in the Visual category

Subject V can interpret the mathematical
problems presented in the problem as

shown by the answer. Subject V can
model the sides of a cube into an s symbol
and identify it. Figure 8 shows that after
Subject V could define the sides of the
cube, he could find a solution to the prob-
lem by calculating the surface area of the
cube.

3. $= 400
Qurface area ot {he cube = 6 x s>
= b x400*
= b x 166000
= 36o-000 cm*
z Gom?
[Wg\ {he cide wallg ave ‘)ami((l S pasted Le\l\nﬂ So

Qu[fuce avea ofthe cube = 4 x s* Surface aven of the Cube= 5x5?

. /p(/wo‘ = §X 4002

= 4x160000 - &x 160000
< G4o000am* = 8000 cm*
- Hm> = Bom?

Prces | flogeam = 20000x2 (duifferent colors) becuuse Fien 16 acratve child and

She only plans fogue a new fouch o all she needs 15 fwo different paints:

Figure 8. Subject V's Answer

Q : Do you fully understand the information
requested in question number 3?

Subj. V : lunderstand, question number 3 only asks
how much it costs to paint the bedroom

walls.

Q : What information did you get from the
question?

Subj. V : Vertex V The edge length of a cube is 200
cm.

Q : So what steps do you take next?

Material V: Finding the Surface Area of a Cube.

Q : Why are you looking for the surface area of
a cube?

Subj. V : Because what is being asked is the area of
the wall, where the side of the wall is the
surface of the room.

The results of the interview showed
that Subject V could explain the reasons
underlying the use of formulas in solving
problems related to the surface area of a
cube. Subject V can also carry out an anal-
ysis of the various properties possessed by
the cube so that he can identify the steps
needed to calculate the surface area of
the cube correctly. These results show
that Subject V can use numbers or basic
mathematical symbols from the infor-
mation in the problem to solve real-life
problems.



Subject V can analyze the infor-
mation from the question which contains
a picture of a mattress along with a de-
scription of its size so that Subject V can
identify the length, width, and height of a
block-shaped mattress. Figure g shows
that after Subject V could define the
length, width, and height of the beam, he
could calculate the surface area of the
beam. Subject V can determine a solution
strategy to calculate the surface area of
the mattress.
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Figure 9. Subject V's Answer

Q : Can you do question number 7?

Subj. V : Yes. Asked to determine the size of Siti's
bed sheets.

Q : In this question, what information can you

get through the pictures and statements?

Subj. V : Siti's bed is in the shape of a block with a
length of 2m, a width of 1.8 m, and the
height of the bed sheet is 0.7 m.

Q : What do you know from the meaning of
the question?

Subj. V : Told to find the size of the bed sheet.

Q : Why do you find the surface area of a
block?

Subj. V : Because according to my thoughts, the
bed is shaped like a block; That's why |
looked for the surface area of the block.

The results of the interview showed
that Subject V could explain the reasons
underlying the use of formulas in solving
problems related to the surface area of
blocks. Subject V can also carry out an
analysis of the various properties pos-
sessed by blocks so that they can identify
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the steps needed to calculate the surface
area of the block correctly. These results
show that Subject V can analyze infor-
mation displayed in various forms
(graphs, tables, charts, diagrams, and so
on).

Figure 10 shows subject V's achieve-
ments in indicators of using his mathe-
matical abilities in real life, especially at
the stage of interpreting analysis results in
predicting and making decisions. Subject
V had difficulty concluding the results that
Subject V had obtained. Figure 10 shows
that Subject V did not formulate an an-
swer based on the problem. Subject V
only carried out volume calculations with-
out providing an interpretation of the an-
swer to the problem.
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Figure 10. Subject V's Answer

Q : Can you solve the problem in question
number 2?

Subj. V : Yes. The question asked to find out the
price per volume of the item.

Q : In this question, what information can you
get through the pictures and statements?

Subj. V : theitem is in the shape of a triangular pyr-
amid with a length (p) of 25 cm, width (1)
of 15 cm, and height of the pyramid (t) 30
cm.

Interviewer: What do you know from the meaning of
the question?

Material V: Finding the volume of a pyramid.




338 | Munahefi, D.N. et al. Analysis of Numeracy Literacy for each Student's Learning Style ...

Q : So, what can you conclude from your an-
swer?

Subj. V : Because it is a storage box, of course, it is
made of strong material, for example,
wood, it would be better if it was deco-
rated with decorations.

Q : So what is the volume of the pyramid?
Subj. V : The volume of the pyramid is 3,750 cubic
cm.

The results of the interview showed
that Subject V already understood the
meaning and information of the questions
as well as the process of solving problems
with known concepts. Subject V was also
able to explain well based on the infor-
mation analysis process. However, Sub-
ject V had difficulty making decisions at
the answer conclusion stage. This shows
that Subject V lacks mastery of the third
indicator, namely using mathematical
skills in real life, especially at the stage of
interpreting analysis results in predicting
and making decisions.

Students with a visual learning style
can achieve the numeracy literacy indica-
tor, namely being able to use numbers or
basic mathematical symbols when solving
real-life problems, demonstrated by be-
ing able to model the sides of a cube into
symbols and identify them.

Students also achieve indicators of
mastery of indicators of analyzing infor-
mation displayed in various forms
(graphs, tables, charts, diagrams, and so
on) demonstrated by identifying the
length, width, and height of a block-
shaped mattress so they can find its sur-
face area. However, students experience
difficulties in mastering indicators of their
mathematical abilities in real life, espe-
cially at the stage of interpreting analysis
results in predicting and making deci-
sions, indicated by the absence of inter-
preting answers and only carrying out cal-
culations.

The advantage of students with a
visual style is that they can create strong
images that help them remember facts

and concepts and process information
quickly. Yerizon, et al., (2023) stated that
students with a visual learning style find it
easier to remember what they see. Stu-
dents with a visual learning style can un-
derstand information well through pic-
tures. Subjects with a visual learning style
analyze information well so they can solve
problems systematically. As Apipah, et
al., (2018) stated that students with a kin-
esthetic style can record problem-solving
steps systematically and clearly. They
tend to think using systematic illustra-
tions, so they are used to making illustra-
tions first before solving problems. How-
ever, students with a visual learning style
have not yet reached the indicators of in-
terpreting analysis results in predicting
and making decisions because they have
difficulty in concluding the results. Stu-
dents with a visual learning style some-
times fail to make analogies, resulting in
them drawing wrong conclusions (Ishar-
tono, et al., 2021).

Implication of Research

The results of the research show that
there is an impact on increasing students'
numeracy literacy. Apart from that, the
application of ORIENT-assisted Thinglink-
based Differentiated Learning can be a
learning alternative to treat students with
different learning styles so that they are
able to achieve the expected learning
goals. Analysis of students' numeracy lit-
eracy provides information to education
regarding the achievement of students'
numeracy literacy indicators so that edu-
cators have an idea of the strengths and
weaknesses of students in each visual, au-
dio and kinesthetic learning style.

Limitation

This research has limitations, namely that
this research did not test the increase in



numeracy literacy in each learning style so
it cannot compare differences in student
improvement in each learning style. This
is due to the limited research sample,
therefore it is hoped that future research
can reach a wider population and research
sample. Apart from that, this research
only focuses on analyzing students' nu-
meracy literacy on visual, auditory and
kinesthetic learning styles even though it
is possible if each student has more than
one learning style such as visual auditory,
visual kinesthetic or auditory kinesthetic.
Therefore, it is hoped that through
Thinglink-based ORIENT-assisted Differ-
entiated Learning, the numeracy literacy
of students who have more than one
learning style can be identified

CONCLUSION

There is an influence of ORIENT learning
media on increasing the numeracy liter-
acy skills of class VIl students at SMPN 22
Semarang by 0.403 and is in the medium
category. Students with an auditory
learning style can use numbers and math-
ematical symbols to solve problems and
can make good decisions, but students
with an auditory learning style have diffi-
culty analyzing information. Students
with a visual learning style can use num-
bers and mathematical symbols to solve
problems and can analyze information
well but have difficulty using mathemati-
cal skills when making decisions. Students
with a kinesthetic learning style can ana-
lyze information and make decisions well
but have difficulty using numbers or
mathematical symbols.
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