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ABSTRACT

Mathematical literacy skills and mathematical connections are essential aspects in the
development of a deep understanding of mathematical concepts. This study aims to
investigate the effect of the application of the Contextual Teaching and Learning (CTL)
approach assisted by Articulate Storyline on mathematical literacy skills and mathematical
connections in the context of mathematics learning. An experimental method with a pretest-
posttest control group design was used in this study. The population in this study was all
grade VII students of SMP Negeri 11 Kota Cilegon. Samples were taken using purposive
sampling techniques so that the samples obtained were class V1I-A students as a control class
and class V1I-B as an experimental class with 35 students in each class. The data collection
technique uses 6 items of essay tests, mathematical literacy skills, and mathematical
connections. The data were analyzed by data normality test, data homogeneity, t-test, as well
as quantitative descriptive analysis.Results were obtained (1) paired sample t-test in the
experimental class and control class respectively obtained tcalculate values < ttable 0.076 <
0.05 so that HO was accepted and H1 was rejected. (2) Independent sample t-test in
experimental class and control class obtained tcalculate values < ttable 0.000 < 0.05 so that
HO was rejected and H1 was accepted. The conclusions of this study are: (1) There is no
difference in students' mathematical literacy skills and mathematical connections before
learning in experimental and control classes. (2) The mathematical literacy ability of students
given the Contextual Teaching and Learning (CTL) approach assisted by Articulate Storyline
is better than the conventional learning model. (3) The mathematical connection ability of
students given the Contextual Teaching and Learning (CTL) approach assisted by Articulate
Storyline is better than conventional learning models.

Keywords: Contextual Teaching and Learning (CTL), mathematical literacy, mathematical
connection, Articulate Storyline, mathematics education.

INTRODUCTION

Mathematics is the queen of science
has an important role both in school and in
everyday life. The concepts and principles
used in mathematics cannot be separated
from developments that occur in other
sciences. Therefore, mathematics helps other
fields of science to develop businesses that
produce discoveries and knowledge. In

addition, the purpose of the mathematics
curriculum is to encourage students to
participate in creative activities that involve
intuition, imagination, and discovery
(Siswono, 2018: 119). If students achieve
their maths learning goals well, they can
experience the benefits and usefulness of
maths lessons in many ways. Both in
elementary, middle and high school,
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mathematics lessons are often used in
everyday life. Therefore, the school requires
students to study mathematics.

In addition, mathematics is considered
problematic by many students. This is due to
the fact that teachers use only the lecture
method and rarely use the medium when
teaching. As a result, it is difficult for
students to understand the concepts taught.
Given the importance of mathematics and its
problems, this effort should begin by
improving the teacher's learning process by
offering a learning approach with learning
concepts that encourage teachers to relate the
material taught to students' real-world
situations. In addition, this approach also
encourages students to make connections
between what they know and how it can be
applied in everyday life. The application of
Contextual Teaching and Learning is one
way to achieve this.

Contextual approach is an approach
that helps students know the meaning of the
lessons they learn in their school at school
through interactions between these lessons
using the context of daily life, both
personally, socially, and culturally (Aisyah,
et al, 2007). With this, it can be concluded
that the contextual approach (Contecxtual
Teching and Learning) is a learning concept
that helps teachers in relating teaching
materials to students' daily life situations and
encourages students to understand the
meaning of lessons taught at school.

Learning mathematics in schools not
only aims to support the development of
science, but is also needed in solving
problems of daily needs, especially those
needed in the world of work. Therefore,
students’ ability to formulate, apply, and
interpret mathematics in a variety of
situations is essential. This ability includes
mathematical reasoning and the use of
mathematical concepts, facts, procedures,
and tools to describe, explain, and predict
phenomena and relate them to everyday life.
Thus, mathematical literacy is an important
ability that students must have.

Literacy is an essential skill that every
student must possess. Much of the
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educational process relies on people's ability
and awareness to read and write. "Literacy is
the ability to access, understand, and use
something intelligently through various
activities, including reading, viewing,
listening, writing, and speaking,” according
to a statement issued by the Ministry of
Education and Culture in 2016. Students who
have good literacy skills can absorb
information well, which allows them to
generate ideas and work. This ability is a
significant first step for the success of the
learning process.

Kusumah (2011) defines mathematical
literacy as not just having minimal
knowledge of mathematics, but also includes
"doing mathematics™ and using mathematical
ideas in various aspects of life. Mathematical
literacy possessed by students can be seen
from how students use mathematical abilities
and skills to solve problems that may occur
in various situations or contexts.

Many factors cause students' low
mathematical literacy, one of which may be
because the majority of students in Indonesia
do not like mathematics. According to
Darhim (2004), mathematics is often
considered as a confusing collection of
formulas and numbers. The focus of
mathematics education today is mastery of
mathematical material or concepts, so the
ability to memorize formulas and procedures
becomes more critical. In addition, the
primary purpose of learning mathematics
remains only to train students to be able to do
mathematics (train students to do it) and not
to achieve the role and importance of
learning  mathematics.  Therefore, the
approach to learning mathematics must be
changed. Learning mathematics should aim
to teach students to think mathematically, so
that they can master the mathematical
concepts they learn. Not only "know how"
but also "know why" (Wijaya, 2012) the
purpose of learning mathematics should be to
teach students to think mathematically.

One of the abilities of students in
mathematics lessons that is still low is
mathematical connections. As the results of
Sugiman's research (in Sudirman et al., 2018)
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which suggests up to an average percentage
of mastery of each aspect of the connection is
the connection between mathematics topics
63%, between mathematics topics 41%,
mathematics with other subjects 56% and
mathematics with real life 55%. The impact
of low student achievement is the quality of
student learning which affects the low
mathematical connection ability of students.
Through mathematical connections, students'
knowledge will realize the usefulness and
benefits that exist in mathematics both from
school and from outside school.

Mathematical connection skills need to
be trained to students in school. When
students can relate ideas to math, they will
have more profound and longer connections
because they will see connections between
maths topics and other things in everyday
life. Even a student's mathematical
connections can change the way they learn
math and increase their desire to learn.

Many learning approaches can help
learners improve mathematical connection
skills. However, each learning model has
advantages and disadvantages. One of the
advantages of the CTL approach is that
classroom learning techniques are more
productive and can take place scientifically.
While the weakness of the CTL approach is
that active learners are only able to apply the
relationship of the material to their
experience when the teacher explains the
lesson and relates it to everyday life. Whereas
inactive learners can only listen to active
learners, there is no reciprocal conversation
between learners.

With this, innovation is needed to
update the learning atmosphere in the
classroom using multimedia Articulate
Storyline to complement the teaching and
learning process, so researchers want to
know whether there is an influence on the use
of multimedia Articulate Storyline in
mathematics learning. It aims to increase the
attractiveness of students, avoiding students
from boredom in mathematics subjects.

This Articulate Storyline learning
media is an alternative media used because of
the many authoring tools programs,
Articulate Storyline is a Mix Progamming
Tools software that can help designers learn
from beginner to expert levels, making it an
alternative learning media. The advantages of
the Articulate Storyline program include
easy-to-use smart brainware with interactive
tutorial procedures through templates that
can be published offline or online, allowing
users to format them in the form of a personal
web; CDs, word processing, and Learning
Management System (LMS). In addition, this
Articulate Storyline media is multimedia-
based, which means a blend of various types
of media (file formats) such as text, images,
graphics, sound, animation, video,
interaction, and others. This media is then
packaged into digital (computerized) files,
which are used to convey messages to the
public. With that, Articulate Storyline
learning media is one alternative to help
students improve literacy skills and
mathematical connections as learning media
because learning currently uses Android.

Based on the results of observations
that researchers have made at SMP Negeri 11
Kota Cilegon in grade VI, researchers found
that the mathematical literacy ability and
connection of students in the medium
category are low, especially in the field of
writing, it has been seen around 60%, the
remaining 30% - 40% are still lacking how to
write good answers. In addition, researchers
also found that about 80% of children were
less active or less interested in the learning
they followed. After interviews with several
students, they said that Mathematics learning
is still complex to accept because teachers
rarely use media, so learning becomes
monotonous. Because of monotonous
learning, the classroom atmosphere at the
time of learning becomes less conducive.

Based on the description above,
therefore the author is interested in
researching the "Effect of Contextual
Teaching and Learning (CTL) Approach
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Assisted by Articulate Storyline on school so as not to change the school's
Mathematical  Literacy  Ability  and learning system. In addition, researchers

Mathematical Connection"

METHODS

Based on the problems studied, the
method used in this study uses quasi-
experiments or known as pseudo-
experiments. According to Arifin (in
Muzhaffar, 2020) stated that all subjects in
the study group must get treatment, not
randomly drawn subjects. In line with
Sugiyono's statement, 2022 fattened that
subjects were not randomly grouped in
quasi-experimental research. Therefore,
this method was chosen because in schools
it is not possible to create new classes, so
pre-existing classes are used.

The research design used in this
study was the nonequivalent pretest-
posttest control group design. This
design involved two groups, namely the
experimental group that received the
Contextual Teaching and Learning
(CTL) approach and the control group
that accepted the conventional learning
model. According to Sugiyono, 2022 the
form of this research design is described
as follows:

Experiment Class: 0; X 0,

Control Class: 0, -— 0,

Information:

0, = Pretest students' literacy skills
and mathematical connections

= Posttest students' literacy skills

and mathematical connectionsO,

X = Application of Contextual
Teaching and Learning (CTL) approach

— = Application of conventional
models

---- = Sampling using purposive
sampling techniques

The reason researchers use quasi-
experimental  research  with  the
nonequivalent pretest-posttest control
group design is because there is no need
to regroup samples randomly, but use
classes that have been assigned by the
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can optimize the time of researching
because it does not require particular
time to form new classes and different
rooms.

The purpose of this research method is
to provide an overview to researchers of how
research is carried out, so that problems can
be solved. Like research in general, data
collection techniques in descriptive research
are carried out with documentation studies
followed by observation and pretest and
posttest tests. The research data was
processed based on appropriate data analysis
techniques, and in this study variables were
measured through the process of dividing
pretest and posttest tests, which then used
the SPSS Statistics Version 27 program by
entering data on pretest and posttest test
resultsand  processed using statistical
calculations. The independent variable in this
study is the Contextual Teaching and
Learning (CTL) approach assisted by
Articulate Storyline or also called variable
(X), and the dependent variable is
mathematical literacy  ability and
mathematical connections or also called
variable (Y).

RESULTS AND DISCUSSION

From the research that has been done,
data on pretest and posttest results were
obtained in experimental and control
classes. The data was obtained from the test
instrument  description  of  students'
mathematical problem solving ability
statistical material given to students of
grades VII B and VII A totaling 35 people
each. The data from pretest and posttest
research obtained from experimental and
control classes are as follows:
1) Normality Test Results

The normality test is carried out to
find out whether the research data is
standard or not. The meaning of ordinary in
this test is the distribution of the data
produced evenly, so that the population
used in the study comes from the same or
average population. Pretest and posttest
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data obtained from experimental and
control classes were tested using the
Kolmogorov Smirnov test using SPSS
software version 27. The data can be said to
be normally distributed if the sig is > a,
where the value of a = 0.05. The results of
the normality test of pretest and posttest
data, mathematical literacy ability and
mathematical connections are shown in
figure 4.3

Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk

KELAS Statistic df Sig. Statistic df Sig.
HASIL PRE_EKS .138 35 .088 .962 35 .256

LITERASI

POST_EKS 111 35 .200 .975 35 .610

PRE_KONTROL 139 35 .086 .970 35 .435

POST_KONTROL 127 35 .166 974 35 .549

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Gambar 4.3. Hasil Uji Normalitas

Figure 4.3 shows that the significant
values for the control and experimental
class pretests are 0.088 and 0.086
respectively where the Sig. > 0.05.
Similarly, the control and experimental
class posttest Sig. values were 0.200 and
0.166 respectively where the sig values >
0.05. This shows that the research data is
usually distributed.

2) Analysis Results of Paired Sample t-
test

The paired sample t-test was carried
out on experimental class pretest data using
the Contextual Teaching and Learning
(CTL) approach assisted by Articulate
Storyline. This test is used to determine
differences in students' initial literacy skills
and mathematical connections before being
treated with Contextual Teaching and
Learning (CTL) approaches assisted by
Articulate Storyline and conventional
models. The following are the paired
sample t-test results in figure 4.5

Paired Samples Test
Paired Differences
95% Confidence
std Interval of the
Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair PRE-TEST EKS - PRE- -1.371 4.433 749 -2.894 151 -1.830 34 .076
1 TEST KNTRL

Figure 4.5. Analysis Results of Paired
Sample t-test

Based on figure 4.5 above, the value
of Sig. (2-tailed) of 0.076 < 0.05 so that
HO is accepted and H1 is rejected.
Because HO was accepted and H1 was
rejected, it can be concluded that there
was no significant difference in pretest
results in the experimental class and the
control class in students' literacy ability
and mathematical connections.

3) Analysis Results of Independent
Sample t-test

The independent sample t-test was
conducted on experimental class posttest
data using the Contextual Teaching and
Learning (CTL) approach assisted by
Articulate Storyline and control class
posttest data using conventional learning
models. This test was used to determine
the difference between the average score
of students' literacy ability and
mathematical connections in experimental
and control classes after treatment.

Independent Samples Test
Levene's
Test for
Equality
of
Variance
s t-test for Equality of Means
95%
Confidence
Interval of

Sig. std the
(2- Mean Error Difference
Sig taile Differen Differen Low Uppe
F . t df d) ce ce er r
HASILBELAJARLITE Equal 6.27 .01 7.63 68 .000 13171 1.726 9.72 16.61
RASI varianc B B d 7 6
es
assume
d
Equal 7.63 57.56 .000 13.171 1.726 9.71 16.62
varianc 1 9 6 7

es not
assume
d

Figure 4.6. Analysis Results of
Independent Sample t-test
Based on figure 4.6 above, a Sig. (2-

tailed) value of 0.000 < 0.05 is obtained so
that HO is rejected and H1 is accepted.
Since HO was rejected and H1 was
accepted, it can be concluded that there is
a significant difference in posttest results
between the experimental class and the
control class in students' literacy ability
and mathematical connections.
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So it can be concluded that the
Contextual Teaching and Learning (CTL)
approach assisted by Articulate Storyline
has a significant effect on students'
literacy  skills and  mathematical
connections compared to conventional
learning models. Looking at the final
average, the literacy skills and
mathematical connections of students
who use the Contextual Teaching and
Learning (CTL) approach assisted by
Articulate Storyline are  better than
conventional learning models.

Discussion

This study aims to determine the
effect of the Contextual Teaching and
Learning (CTL) approach assisted by
Articulate Storyline on literacy skills and
mathematical connections carried out in
grade VII of SMP Negeri 11 Cilegon City.
In the experimental class, the Contextual
Teaching and Learning (CTL) approach
assisted by Articulate Storyline was
applied, while in the control class,
conventional learning was applied. The
learning  material taught in the
experimental class and the control class
during the study was an integer.

1. Mathematical Literacy Skills

Based on the results of data
management, it was concluded that there
were differences in mathematical literacy
skills before and after learning in the
experimental class and control class. In
the control class using conventional
learning models experienced differences
in problem abilities before and after
learning. Likewise, in experimental
classes that use the Contextual Teaching
and Learning (CTL) learning model
assisted by Articulate Storyline, students
experience differences in students'
mathematical literacy skills before and
after learning.

As for the final ability of
mathematical literacy of students in the
experimental class and the control class,
there was a difference. In the experimental

74

class, the average score was more
significant than the average score of the
control class. So that the Contextual
Teaching and Learning (CTL) learning
model assisted by Articulate Storyline is
better than the conventional learning
model on students’ mathematical literacy
abilities. In line with Nurfitrianti's
statement (2016) they were stated that
there is an influence of the application of
the Contextual Teaching and Learning
(CTL) approach assisted by Articulate
Storyline on mathematical literacy skills
compared to the use of expository learning
models.

2. Mathematical Connection

Capabilities

Based on the results of data
management, it was concluded that there
were differences in  mathematical
connection capabilities before and after
learning in the experimental class and
control class. In the control class using
conventional learning models experienced
differences in problem abilities before and
after learning. Likewise, in experimental
classes that use the Contextual Teaching
and Learning (CTL) learning model
assisted by Articulate Storyline, students
experience differences in  students'
mathematical connection abilities before
and after learning.

As for the final ability of the
mathematical connection, the students in
the experimental class and the control
class have differences. In the experimental
class, the average score was more
significant than the average score of the
control class. So that the Contextual
Teaching and Learning (CTL) learning
model assisted by Articulate Storyline is
better than the conventional learning
model on students’ mathematical
connection abilities. In  line with
Nurfitrianti's statement (2016) states that
there is an influence of the application of
the Contextual Teaching and Learning
(CTL) approach assisted by Articulate
Storyline on the ability of mathematical
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connections compared to the use of
expository learning models.

CONCLUSION
The results of research at SMP

Negeri 11 Kota Cilegon in grade VII

regarding the use of Contextual

Teaching and Learning (CTL)

approach  assisted by Articulate

Storyline on literacy skills and

mathematical connections obtained the

following conclusions:

1. There was no difference in
students’ mathematical literacy
skills and mathematical
connections before learning in
experimental and control classes.

2. The mathematical literacy ability
of students given the Contextual
Teaching and Learning (CTL)
approach assisted by Articulate
Storyline IS better than
conventional learning models.

3. The mathematical connection
ability of students given the
Contextual Teaching and Learning
(CTL) approach assisted by
Articulate Storyline is better than
conventional learning models.
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