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Students’ low mathematics literacy skills are due to the lack of student{phkills
to solve mathematical problems related to the real world. The objective of this
study is to analyse the improvement of mathematics literacy skills of fifth-grade
elementary school students and describe the mathematical literacy skills of
elementary students through the PMRI approach. The method used was a
mixed method with concurrent embedded design to analyse quantitative data
on the quality of the PMRI approach and qualitative data to analyse the
mathematical literacy skills of fifth-grade elementary school students. The
results show that by using the PMRI approach, classical mastery learning can
be achieved and the average students’ mathematical literacy skills are higher
than the expository model. It is shown from the classical completeness results
Zeount >2(05—w), it 18 2.065> 0.4678. Therefore, the proportion of studgits who
leamn through the PMRI approach reaches more than 75%. While the data
analysis of mathematics literacy skills of fifth-grade elementary school students
has good ability in expressing mathematical ideas, turning problems into
mathematical models, using strategies, symbols and tools correctly, and can
make conclusions.
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INTRODUCTION

According to the Regulation of
Indonesian Minister of National Education No.
22 of 2016 concerning Basic and Secondary
Education Process Standards, the leamning
process in the education unit is carried out
interactively, inspiring, fun, challenging,
motivating students to participate actively, as
well as providing sufficient space for the
miative, creativity, and  independence
according to talent, interests, and physical and
psychological development of students. One of
the subjects m the 2013 curriculum that has this
characteristic is Mathematics. The functions of
Mathematics in schools are to provide basic
skills in Mathematics and to form a logical,
critical, careful, creative thinking skills and
disciplined attitude. Therefore, the teacher must
be able to apply quality and appropriate teaching
methods, which ultimately students feel
motivated to study harder.

Mathematics literacy is needed by all
people in dealing with problems in modern life,
because mathematical literacy is very closely
related to work and tasks in daily lif ong,
2011 & Stacey, 2012a). Unfortunately, students'
mathematical literacy skills are still very low.
According to Johar (2012), knowledge and
understanding of concepts in mathematics are
very important, without neglecting the ability to
activate mathematical literacy to solve problems
encountered in everyday life. Therefore, it is
important to do hard effort to improve the
studermmathematical literacy.

The cognitive development of elementary
school-age children according to Piaget enters a
concrete operational stage (Bakir & Biger, 2015).
At this age, it can be said that they can "think"
(Egan, 2012). Thus, elementary school-age
children able to wunderstand concrete
concepts. It means that learning tools starting
from teaching materials, materials, or the media
provide real pictures to students.
Furthermore, in mathematics, learning should
refer to the cognitive development theory of
Piaget, where elementary school-age students
are entering a concrete operational stage (Egan,

are

must

2012). This is in line with one of the
competencies of mathematics in elementary
schools; it is using concrete and symbolic
models or other strategies in solving everyday
problems (Ministry of Education and Culture,
2016). Ideally, learning mathematics in
elementary schools is realistic. Also in practice
of mathematics learning, children are associated
with everyday problems into the world of
mathematics so that students’ mathematical
experiences can be developed.

One approach of learning mamnatics
that is relevant to the theory of cognitive
development of elementary school-age children
realistic mathematics education (RME) or
Indonesian Realistic Mathematics Education
(PMRI). The RME is a mathematics learning
approach based on combining mathematics with
the real world (Sumirattana, Makanong, &
Thipkong, 2017). By combining mathematics
learning with real life, it will increasingly make
learning activities meaningful (Herawati, 2016).

The definition of mathematical literacy as
quoted in the PISA report 2012 (in
Mahdiansy;a& Rahmawati, 2014) is the skill of
individuals to formulate, apply, and interpret
mathematics This skill
includes mathematical reasoning; skill to use
mathematical concepts, procedures, and facts; as
well as mathematical functions to describe,
explain, and predict a phenomenon. There are

in various contexts.

seven components of skill contained in
mathematical  literacy.  They are (1)
communication, (2) mathematical 3

restatement, (4) reasoning and giving reasons,
(5) using problem-solving strategies, (6) using
symbols, formal language and techniques, and
(7) using mathematical tools.

According to Kusuma, Wardono, &
Winarti (W), RME is a mathematical learning
approach that uses contextual problems as a first
step in the learning process. Through the PMRI
approach, the problem used is contextual issues.

According to Asikin & Junaedi (2013),
the results of research in the Netherlands show
that RME has shom satisfactory results (Becker
& Selter, 1996). In Indonesia, RME is often
referred to as Indonesian Realistic Mathematics
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Education (PMRI). PMRI has been applied in
education in Indonesia because it makes it easy
for students to solve problems because they
relate to everyday life (Budiono & Wardono,
2014). According to Rohman (2013), PMRI
learning is one of the lessons under the guidance
of the teac based on the concept of
Freudenthal; mathematics must be connected
with reality; be close to students’ relevant to
people's lives; and must be transmitted as human
activities. This is an advantage of PMRI as
stated by Wardono (ZIE) the advantage of
PMRI is to emphasize learning by doing, in
accordance with the concept developed by
Freudental, that is by linking matters related to
real life. A factor that might influence the
improvement of student capabilities in
mathematics literacy is the application of
approaches in mathematics learning.

Based on these problems mentioned, this
study was conducted to analyze the quality of
learning through the PMRI approach in
improving the mathematics literacy skills of
elementary school students and describing the
mathematics skills  of
students.

literacy elementary

METHODS

The research method used was a mixed
method with concurrent embedded design.
Concurrent embedded research had primary
methods that guide research and secondary
methods as su ing roles (Sarwi &
Rusilowati, 2013). In this study, quantitative
research was used as the primary method and
qualitative research as a secondary method.

Quantitative data were collected to study
the quality of learning by using the PMRI
approach. The quality of learning is describing
by triangulating data from Mathematics Literacy

Skills  Tests, observation, questionnaires,
documentation, and Quantitative
data analysis included validity test, reliability
test, discriminance power test, normality test,
homogeneity test, data analysis
included classical completeness test
(proportion), t-test n-gain test
conducted respectively to determine classical
completeness, average difference,
improvement of average pre-test and post-test
scores. The qualitativemta were collected form
interviews to analyze the mathematical literacy
skills of elementary school students.

The subjects of this study were 65 students
at Panggung Kidul 01 State Elementary School
and Panggung Ki:m 02 State Elementary
School. There were 32 students as the control
class and 33 students as the experimental class.

interviews.

and final
and were

and

RESULTS AND DISCUSSION

The results of the average pre-test of
Mathematics Literacy Skills Tests for control
and experimental classes are still low with
Minimum Mastery Criteria, with score 65, as
shown in Table 1.

Table 1. Average pre-test score of Mathematics

Literacy Skills Tests
Class Average
Control 57.13
Experiment 63.21

Before the experimental class is treated
with learning the PMRI approach, the normality
test is done first because the use of inferential
parametric statistics requires that the data tﬁ:e
analyzed must be normally distributed. The
results of the pretest and posttest normality tests

are presented in Table 2.
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Tabel 2. Pretest and Posttest Normality

Pretest Postest
Control Experiment Control Experiment
rmal 32 33 32 33
Mean 57.13 63.21 68.88 77.81
Std Deviation 14.53 16.17 7.8 9.88
Kolmogorov- Smirnov Z 0.471 0.721 0.813 0.804
Asym.Sig.(2-Tailed) 0.980 0.676 0.522 0.538

The hypothesis for the normality test is if
the initial capability data of HO is normally
distributed and if the initial capability data of H1
is not normally distributed. Test criteria if the
significance value > [as (u) then HO is
accepted. From Table 2 it can be seen that all
data aanormally distributed.

A homogeneity test is conducted to find
out whether the control and experimental class
have the same ability (homogeneous) or not.
The test criterion is that the data is said to be
homogeneous if the value of Fcount (Flevene
statistic) <Ftabel and the sigﬁcance value is
higher than ¢ with o = 0.05. Homogeneity test
results can be seen in Table 3.

Table 3. Homogeneity Test Results of Pre-test
and post-test scores.

La df2 s
vene df1 se
Statistic
Pre-test  0.134 1 63 0.716
Post- 0.797 1 63 0.375
test

In Table 3, it is known that based on the
Test of Homogeneity of Variances table, the
significance value of pretest is 0.716 and the
posttest signiﬁcara is 0.375. Because 0.716 >
0.05 and 0.375 > 0.05. It can be concluded that
pretest and posttest data of the control and
experiment  have the same  variance
(homogeneous).

Classical completeness test (proportion) is
used to determine the success of students who
are taught by using the PMRI approach. The

results are compared with ztable values with a

significant level of 5%. If 2,y > Z05-00
then HO is rejected. It is obtained that z count
value of 2.065 > 0.4678. So, the proportion of
students who completed Minimum Mastery
Criteria after the learning process with the PMRI
approach was more than E/u
Furthermore, the t-test is used to the
mathematical literacy skills of students in the
experimental class and the control class by
comparing the average score of the results of the
mathematics literacy skills test. The test
criterion is thau[l) is accepted if tegune < ta-g)
(ny +ny — 2). Value of t table can be obtained
from the t distribution list with df = 32 + 33-2 =
63 for the probability (1 - o) and the significance
level = 0.05. The results obtained ty,,. = 1.669.
Because 24.615 = 1.669 then H, is rejected. This
means that the average mathematical literacy
skills of students in the learning process by using
the PMRI approach are higher than the average
mathematical literacy skills of students in
expository learning,.
The purpose of the improvement test is to
w how much the improvement in the
average of students' mathematical literacy skills
of the experimental class compared to the
control class by using the Normil'ﬂd-Gain (N-
gain, <g>) formula. N-gain test is the difference
between the post-test and pre-test scores, the N-
gain shows an improvement in understanding or
mastery of students’ nahematical literacy after
the teacher's learning. The results of the N-gain
test is presented in Table 4 and Table 5.
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Table 4. N-gain grouping results

o N-gain Percentage
Criteria . .
Control Experiment Control (%) Experiment (%)
Low 14 10 43.75 30.30
Medium 18 19 56.25 57.58
High 0 4 0 12.12
Table 5. N-gain Score Average _
Class N-Gain Average - m Vs S
Control 0.20 Veragu T pd 6 b T
Experiment 0.38 B Do pe s Bl B
Y uk-L{ctr 5

Based on Table 4 and Table 5, the
difference in the improv erffgnt can be seen from
the calculation results that the experimental class
is higher than the control class. Hence, it can be
concluded that learning with the PMRI
approach has improved moreﬂsigniﬁcantly
compared to expository learning. This is in line
with the results of research conducted by
Wardono (2014), Widyastuti (2014), Rahmah
Johar (2016), Peni (2017), and Wardono &
Mariani (2018). 4

The analysis of the profile of students’
mathematical literacy skills is divided into three
categories, they are high group mathematics
literacy skills, medium group mathematics
literacy skills, and low group mathematics
literacy skills. The research subjects were chosen
by six students from each level of mathematical
literacy skills so that selected SP1, SP2 (high
group), SP3, SP4 (medium group), SP5, SP6
(low group).

Figure 1 is an example of the results of the
subject’s work in the high group category. At the
Ist meeting, the students are still cannot
reinterpret mathematical results into real
problems. The students

also cannot express the exact reasons of

mathematical solutions into real problems.
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Figure 1. Answers to Mathematics Literacy
Ability Tests (SP-01)

Figure 2 is the result of the work of the
high group subject.
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Figure 2. Answers to Mathematics Literacy
Ability Tests (SP-02)
However, when the teaching-learning
process, SP-01 and SP-02 seems enthusiastic in
carrying out activities according to hand-on
activity. From the pre-test results of the first to
fourth meetings until the post-test, SP-01 and
SP-02 seems to have a significant improvement.
The subject can turn problems into
mathematical models, design, and implement
strategies to find mathematical solutions.

For medium group subjects (SP-03 and
SP-04), at the beginning of the meeting, they
have difficulty in formulating the pr:am
situation mathematically, they cannot write
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down what is known and asked of the problem,
the part is very important so that they can plan
and then implement the strategy to find
solutions to problems. Figure 3 is the result of
the work of the medium group subject.
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Figure 3. Answers to Mathematics Literacy
Ability Tests (SP-03)

At the Ist meeting, the students are still
cannot reinterpret mathematical results into real
problems, they also cannot express the exact
reasons of mathematical solution into real
problems. Figure 4 is an example of the results
of the work of medium group subject categories

= e
e }a__ 25 v e —

i o | I
(= i B———————

Date o Porr

=

]

[ i —
=] —
0[5y |

=N =

= S S

Figure 4. Answers to Mathematics Literacy
Ability Tests (SP-04)

However, students practice a lot of
literacy problems so that there is an
improvement compared to before. Furthermore,
for low groups (SP-05 and SP-06). At the
beginning of the meeting, students had difficulty
in understanding the problems so they are not
accustomed to formulating mathematical
situations and identifying the problem variables
that exist in real context situations. Students
have difficulty tuming problems into
mathematical models and interpreting results

into original problems, so students have
difficulty@iinding the final results. Figure 5 is an
example of the results of the work of low group
subject categories.

Figure 5. Answers to Mathematics Literacy
Ability Tests (SP-05)

At the Ist meeting, students cannot
reinterpret mathematical results into real
problems. Students also cannot express the exact
reasons of mathematical solutio into real
problems. Figure 6 is an example of the results
of the work of low group subject categories.

Figure 6. Answers to Mathematics Literacy
Ability Tests (SP-06)

However, as the meeting progressed, the
more significant improvements are seen and
they include medium criteria. At the end of the

meeting, students reinterpret mathematical
results into real problems even though there are
still errors.

High group students, SP1, SP2, and
medium groups, SP3, SP4, have high skills in
communicating problems, turning real problems
into mathematics, presenting problems into
pictures correctly, can write plans for solving
problems in order, whereas in low groups, SP5,
SP6, have difficulty in planning the problem-
solving in advance in the aspects of
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mathematizing, representation, and reasoning
and argument.

High groups (SP1, SP2) require a long
duration of time in solving problems, but the
answers given tend to be correct. Medum
groups (SP2, SP3) take a long time to solve
problems but tend to make a few mistakes in
working on problems. Low groups (SP5, SP6)
require a long time, make a lot of mistakes in
working on problems, and there is sufficient
improvement in their skills. Based on differences
in the mathematical literacy skills of each group,
it can be concluded that high and medium group
students have a better chance of improving
mathematical literacy skills than low group
students.

CONCLUSION

This research concludes that learning
mathematics in fractions material by using the
PMRI approach can improve the mathematics
literacy of fifth-grade school
students. High groups require a long time in
solving problems, but the answers given tend to
be correct. The medium group takes a long time
to solve the problem but tends to make some
mistakes in working on the problem. Low
groups require a long time but make a lot of
mistakes in working on problems, and there is
sufficient improvement in their skills.

elementary
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