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ABSTRACT

This research is quantitative in nature using a non-equivalent control group design. The sample consisted of
class IVA as the controlling classes and the IVB as the experiment classes. The instrument used is an essay test
that has been validated both validity and reliability. The analysis data was carried out with prerequisite test
including tests for normality and homogeneity, as well as testing of hypotheses using the paired sample t-test,
with help the IBM SPSS Statistics 25. The results show that a significance the value (2-tailed) of 0.000 less than
the alpha value of 0.05. Since 0.000 less than 0.05, the alternative hypothesis (Ha) is accept and the null
hypothesis (Ho) is reject. Therefore, conclusion is that the problem-based learning model and the finger math
technique significantly improve the counting multiplication skills of SD Inpres 7 Labuan Baru fourth graders.

Keywords: Problem Based Learning Model; Jarimatica Technique; Multiplication Counting Ability

ABSTRAK

Penelitian ini bersifat kuantitatif dengan menggunakan jenis desain Non-equivalent control group
design. Sampelnya terdiri dari kelas IVA sebagai kelas kontrol dan IVB sebagai kelas eksperimen.
Instrumen yang digunakan adalah soal essay yang telah divalidasi baik validitas maupun
reliabilitasnya. Analisis data dilakukan dengan uji prasyarat meliputi uji normalitas dan homogenitas,
serta pengujian hipotesis menggunakan uji berpasangan sampel t-test, dengan bantuan IBM SPSS
Statistics 25. Hasil penelitian menunjukkan bahwa nilai signifikansi (2-tailed) sebesar 0,000 lebih kecil
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dari nilai alpha sebesar 0,05. Karena 0,000 kurang dari 0,05 maka hipotesis alternatif (Ha) diterima
dan hipotesis nol (Ho) ditolak. Oleh karena itu, dapat disimpulkan bahwa model pembelajaran
berbasis masalah dan teknik finger math secara signifikan meningkatkan keterampilan berhitung
perkalian siswa kelas IV SD Inpres 7 Labuan Baru.

Kata Kunci : Model Pembelajaran Berbasis Masalah; Teknik Jarimatika ; Kemampuan Menghitung
Perkalian

INTRODUCTION

Mathematics is one of from a number of eye necessary lessons mastered in the world of
education (Yulia R et al., 2024:2304). Learning mathematics is very important in developing
human qualities, so it is important For studied starting from elementary school (Acharya,
2017:8; Maryanto, et al., 2023:65; Rahmayanti, 2023:2). Not only That Mathematics is also
important Because is knowledge basis that provides many contributions for life man
(Hodarova & Nocar, 2016:3092; Yantoro et al., 2020:190). Remember importance learning
mathematics in various aspect life, therefore That mathematics No can separated from learning
(Siswondo & Agustina, 2021:34; Muslimin, 2024:2689). One of objective learning mathematics
is for students can do operation counting (Syamsuddin et al., 2018:72; Yuyuk E, 2019:4-5). For
control operation counting, students must moreover formerly own ability counting. Studying
mathematics helps people become more creative and accustomed to methodical, scientific,
logical, and critical thinking (Suryani et al., 2024).

According to Rizki et al., (2023:913) numeracy is a skill in performing arithmetic operations
such as addition, subtraction, multiplication, and division. Counting is something important
skills in life every day, so can said that every activity important in life man need ability (nyimas
Aisha in Sari, et al., 2021:227; Himmabh, et al., 2021:59). From these several opinions, we can
know that counting skills in children are very important both at school and in everyday life,
this is because almost everything in this world involves calculation operations. For example, if
a child wants to buy snacks, to pay for them, students need the ability of counting operations.
Not only that, the ability to count is also very influential on learners learning outcomes at
school because with the ability to count students can answer assignments, or daily exam
questions both on multiplication, addition, division, and subtraction material given by teachers
at school. However, in learning mathematics, especially in arithmetic multiplication
operations, it is not uncommon to find students experiencing difficulties and not interested in
calculations.

Based on the findings from interviews conducted by researchers on October 17, 2023 with
mathematics learning subject teachers, said that the students' numeracy skills were still low,
especially in counting multiplication. This can be noted from the number of students who not
yet able to answer multiplication questions in maths learning materials worth fractions. In
accordance with the information given by the math learning teacher that when given a daily
exam question about multiplying fractions out of 15 students only 6 people can answer the
question correctly with a percentage of 40%, while students who have not been able to answer
the question correctly are 9 people with a percentage of 60%. In addition to conducting
interviews with teachers, researchers also conducted interviews with fourth grade students,
from the results of student interviews said maths that learning subjects are difficult subjects,
especially multiplication material, most students also still cannot do multiplication
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calculations. This is because the learning techniques and models that teachers apply in learning
are only conventional using more lecture methods and memorization to be able to do
calculations.

Hidayati in (Mulyawati et al., 2020:228) also suggested that one of the factors which affect
children low numeracy skills is external factors. External factors are factors from outside the
learners that can affect the ability to count, for example, learning that is less fun, a monotonous
learning process, and learning media that is less interesting so that it makes children feel bored
and less excited Nataliya in (Sahrunayanti et al., 2023:435; Rahayu et al., 2022:43).

From the earlier explanation, it is evident that students' proficiency in numeracy remains
low due to various factors. This low numeracy ability indicates the need for a solution to the
problem. One of the steps that can be taken for this problem is to improve learning activities
by choosing effective learning models and techniques.

Based on the findings of previous research carried out by Hayati, et al., (2023) It has been
proven that a use of the problem-based learning model enhance students' multiplication as
well division counting skills. Problem-based learning is a student -centered learning model
that aims to develop problem-solving skills through independent learning as a lifelong habit
and teamwork skills (Ali S.5, 2019:73). Learning model based problem is a learning model in
which the learning process begins by presenting real world or contextual problems which aims
to develop students' higher thinking patterns, think critically and be able to solve the problems
presented (Mulyanto et al., 2018:37; Siagian, et al., 2019:333). There are several benefits to the
problem-based learning model, among others in this study model students will be encouraged
to develop their problem solving skills in authentic situations; they can have the capability to
construct their own knowledge through learning activities; learning centers around problems
to ensure that material nothing to do no need to be learned by the learners; reduce students do
not need to memorise or simply retain information; scientific activities occur through group
work; Students' individual learning challenges can be overcome through collaboration in
groups (Silvi et al., 2020:3361). In this case, It is expected that students are able to apply their
numeracy ability to find solutions to the challenges they face both at school and in everyday
life. The Merdeka Curriculum emphasizes active learning, student-centered, and relevant to
real life. PBL is very much in line with these principles because it allows teachers to adapt
learning to students' needs and interests, students are given the freedom to explore their ideas
and find their own solutions, the problems presented in PBL are relevant to the context of
students' lives.

Apart from that, businesses can done in increase ability counting participant educate is
with use technique Jarimatika (Idzna & Haraha, 2022:199; Raupu, et al., 2023:2379). Jarimatika
is a simple way to count with the help of fingers (Triwahyuningtyas & Prastiti, 2021). In
addition, there are also other studies that have been conducted by Nurrohmah &
Muryaningsih, (2022) said that the jarimatica technique is a technique that can improve
students' multiplication and division counting skills. Jarimatika is a technique or way of
counting math that uses counting aids in the form of right and left hand fingers and is practical,
effective, and fast, and accurate for calculating arithmetic operations such as multiplication
(Nasution & Surya, 2015). Jarimatika is something technique or method counting mathematics
that uses tool help count form finger hand Right and left as well as practical , effective , fast
and accurate For count operation count like multiplication (Rasmitadila & Rachmadtullah R,

3160



Citra, Laapasere, Asriani, Pahriadi, Surahman Improving multiplication counting skills of class IV

2019:2; Afriani et al., 2019:193; Nasution & Surya, 2015:50). Jarimatica also teaches basic
counting to children starting with providing an understanding of number concepts, number
symbols, and basic counting operations and then teaching how to count using the jarimatica
technique (fingers as a tool) and with fun learning, then students' math comprehension skills
will increase (Hardianti et al., 2021:148). Jarimatica has features including; “1) providing
visualization of the counting process, this will make it easy for children to do. 2) Excites the
child when it will be used, 3) Does not burden the brain memory" (Nalole M & Sunati R,
2021:280; Aprilia, et al., 2023:197)

On that basis, researchers want to do experiments research on "whether that use Problem
Based Learning models using the jarimatica technique on the ability to numeracy multiplying
of fourth class students of SD Inpres 7 Labuan Baru".

METHODS
Type and Design

In this study, a kind of research used is quantitative research. Sugiyono, (2022:8) defines
quantity studies as research grounded in the positivistic philosophy, which is used for research
on specific populations or samples, data collection by means of research instruments, data
analysis is quantitative/statistical using the goal of the test is predetermined hypothesis.

The design used in this study is Quasi experiment design that uses a controlling group
and an experimental group. Types of quasi-experimental designs used was a Non-equivalent
control design. This is similar in design to the pre-test and post-test control group design, except
that experimental and control groups are not randomly selected (Sugiyono, 2022:79). Before
the treatment, both groups of subjects were given a pretest as the initial test and a posttest as
the final test after the treatment, with the following design.

Table 1. Proposed research design (Sugiyono, 2022b)

Class Pre-test Treatment Post-test

Experiment O1 X1 O,

Control O3 X2 O4
Explanation:

O1: Pretest (Before receiving treatment in the experimental class)

Oa: Posttest (After receiving treatment in the experimental class)

X1: Application of PBL Learning Model and Jarimatika Technique in learning in class of the
experimental.

Os: Pre-test (Control class before treatment)

Og: Post-test (After Treatment in control class)

X : Application of PBL Learning Model in control class learning

The study was carried out the SD Inpres 7 Labuan Baru which is located at J1. Nelayan,
No.38, Kec. Palu Utara, Palu City, Central Sulawesi, in the even semester of March in the
2023/2024 Academic Year. This location has been chosen because there was a problem found
in the form of low student numeracy skills in fraction multiplication material so that it became
a motivation for the author to carry out the research using the Problem Based Learning model
and jarimatica technique.
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In this study, the population is all students of SD Inpres 7 Labuan Baru, which amounted
to 156 people. Class I has an equal number of male and female students, 14 each. The total
number of students in this class is 28 people. Class II has more male students than female
students. There are 18 male students and 12 female students, so the total number of students
in class I is 30 people. Class III also has the same number of male and female students, namely
7 people for each gender. The total number of students in this class is 14 people. Class IV is
divided into two, namely IVA and IVB. Class IVA has 5 male students and 9 female students,
while class IVB has 7 male students and 9 female students. So, the total students in class IV are
14 students for class IVA and 16 students for class IVB. Class V has a slightly larger number of
male students, namely 17 people, while there are 11 female students. The total number of
students in class V is 28 people. Class VI has slightly more female students than male students.
There are 11 male students and 15 female students, so the total number of students in class VI
is 26 people.

This study's sample were are fourth-grade students at SD Inpres 7 Labuan Baru, with a
number of 30 students made up of class IVA and IVB, Where one for experiment group and
other class as control group. The experimen group in this study was class IV B which a total of
16 people, made up of 9 females and 7 males. Meanwhile, the control group in this study was
class IV A which amounted to 14 people consisting of 5 females and 9 males.

Table 2. List of control and experimental class students

No. Class Number of
Students
1 Experiment 16
Control 14
Total 30

In this research, purposive sampling technique was use for sampling. Purposive sampling
is the method sampling that is carried out based on special considerations or specific objectives
(Sugiyono, 2022:85). The criteria that the researcher considered in choosing the sample were
fourth grade students who had low multiplication counting skills.

This research activity took place starting from the implementation of research on April 01,
2024. The steps taken in this study among them are the initial stages carried out include testing
the research instrument which was carried out on March 27, 2024, after testing the instrument,
then managing the data from the research instrument test results and testing its validity and
reliability. The second stage was to conduct the pretest to both the experimental clases and the
controling clases. This third stage, provision treatment by giving teaching for both the
experiment and the controling clases. Fourth stage, students were given a post-test in both
experiment and controlling classes. That last stage is data analysis.

Data and Data Sources

Data type utilized in the research quantitative data refers to, which is derived from what
students achieve in their learning solving fraction multiplication material questions and
evaluation results on students. In this research, the source data will be is used primary data,
which is direct source that provides information to those who collect it (Indrawan R &
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Yaniawati P, 2014:141). The data sources of this study are educator and students of SD Inpres
7 Labuan Baru. The reason for taking primary data sources is to collect information about the
improvement of students' numeracy skills taken from outcomes of student learning after
implementing the Problem Based Learning model and jarimatica technique using tests to
student.

Data collection technique

There are two data collection techniques used in this study include is namely testing and
non-testing techniques. The test techniques is applied for assess students numeracy abilities in
multiplying the material to determine fractions worth, with indicators of numeracy skills
according to Sukardi in (Yantoro et al.,, 2020:192), namely 1) able to solve multiplication
problems worth fractions deftly; 2) able to create and solve problems independently, in this
case it is expected that students can know the shape of fractions through pictures and make
fractions worth; 3) explain how to solve the problem. Non-test techniques in this study are
documentation of student work when given treatment, and how the learning process when
given treatment. This documentation was used to collect information about the results of the
pre-test and the post-test also process to learn activities use of problem-based learning model
with jarimatica technique.
Data analysis

In this study, the following techniques for analyzing the data were descriptive statistical
analysis and inferential statistical analysis will be used. The descriptive statistical analysis is
utilized for data analysis by describing or explaining the data collected as it is, without having
to make generalisations that are in effect for the public (Sugiyono, 2022:147). Descriptive
analysis in this study was used to describe the average (mean), minimum number, maximum
number and standard deviation. Inferential statistical analysis is a statistical technique used in
analysing data from samples, with the outcomes then applied to the population (Sugiyono,
2022:148). The analytical technique used to test a hypothesis is the t-test was carried out with
help from IBM SPSS statistics version 25. Before performing the t-test, preliminary tests were
first conducted, including the assessment of normality and homogeneity, this was done to
fulfillment the research requirements.

RESULTS AND DISCUSSION

This research utilized two classes as samples, class IVB is used the experiment clasess and
clasess IVA is used the controlling clasess. Researchers gave treatment to both classes in one
meeting. In this research, the data collection process was done through the treatment of
research subjects, In this case class IVB student are treatment is provided in the form of a
applying learn models and techniques, namely through discussion and understanding the

- Wi =
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problems to be solved and learning counting techniques to solve problems in the form of
multiplication of fractions that have been given. Thus, the respondent receives the influence of
the response given by the object of research.

Image 1. Learn process using Jarimatica Technique and PBL Learning Model

When providing treatment to the experiment group, researchers used the problem-based
learning model and the jarimatica technique. It was seen that when this learning model was
applied, students were easier to understand and solve a problem that was being studied,
because this learning model was applied in groups and discussed to solve a problem related
to fractions worth. The use of the jarimatica technique is also very helpful for students in
solving problems related to the multiplication of fractions, it can be seen at the time of
application of this jarimatica technique students are greatly helped to answer multiplication
problems in determining fractions worth.

Image 2. Learning process using PBL Learning Model

When treated the control classes using problem-based learning model, it was seen student
were very actives on discussing in groups to solve problems about a multiplication of fractions.
However, because most students had not mastered multiplication well, this led to many errors
in answering questions about the results of multiplying fractions.

Pre-test Post-test Data Analysis Results

The pre-test is an initial test for the determination of the initial capability of students in
counting multiplication tables. This initial test was conducted in the experimental group of 16
student, and the controlling group of 14 students. Pretest data analysis results of the
experiment class and the controlling class are shown in the table below.

Table 3. Results of pre-test analysis
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Experiment PreTest 16 42 66 53.00 6.822
Control PreTest 14 42 61 49.79 6.278

It is based on the table above, It is clear to see that the average value from students of the
experimental class It is 53.00, while the mean value of the control class is 49.79. Initial test (pre-
test) results of the experimental test group achieved a minimum value is obtained of 42 and
maximum value of 66, while the control group retrieved an minimum value is 42 and
maximum value of 61.

The post-test is the final test conducted to measure students' abilities after being given the
treatment. Data obtained from the post-test examination the experimental clasess and control
clasess are visible in the following table.
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Table 4. Analysis results of the post-test
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Experiment PostTest 16 85 100 93.13 4.787
Control PostTest 14 61 85 74.93 8.081

From the previous table, it can be that the average number of (mean) the scores of students
at experiment group who utilized the problem-based learning model of learning and jarimatica
technique is 93.13, with a range of values ranging from has a value minimum of 85 to a value
maximum of 100. Meanwhile, group of students in the controlling class, that’s only used the
problem-based learning model of the an average (mean) scoring of 74.93 with a minimum
scoring range of 61 to a maximum of amount of 85.

Achievement Results of Numeracy Ability Indicators

The results of the average percentage of achievement of indicators of multiplication
counting ability calculated based on the post-test results from the students in experimental and
control classes after they receiving treatment, are presented in the table below.

Table 5. The percentages of achievement of the indicators of the ability to count multiplication

. Experiment Class
No. Indicator Class (%) Control (%)
Solve nllu.ltiplicat'ion problemfs in 95,83 8412
determining equivalent fractions.
Creation anc? solutio.n ofa multiplication 90,62 59,52
problem to find equivalent fractions
To explain how to solve multiplication
3 ) ) ) 93,75 77,38
problems with fractions that are equivalent.
Totaling 93,4 73,67

From the data in the table above, there is a difference between the experimental class and
the control class in the average percentage of achievement of each indicator of students'
numeracy skills. In overall mean score from three numeracy skill indicators in the experimental
class is 93.4%. whereas overall the mean value three indicators of numeracy ability in the
control class is 73.67.

The experimental group ability numeracy indicators have a high level of achievement in
all aspects of the indicator, the highest percentage of performance in the experimental class in
the aspect of solving multiplication problems in determining fractions worth with a percentage
of 95.83 and the indicator with the lowest percentage of achievement is making and solving
multiplication problems in determining fractions worth with a percentage of 90.62. While the
indicator of multiplication counting ability that has the highest presentation in the control class
is on the aspect of solving multiplication problems in determining fractions worth with a
percentage of 84.12, and the indicator that has the lowest percentage of achievement is on the
aspect of making and solving multiplication problems in determining fractions worth with a
percentage of 59.52.

Prerequisite Test Results
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In this study, the prerequisite test consists of several tests such as the normality tests, the
homogeneity test, and hypotheses testing. The normality testing has carried out to ensure that
the data collection has a normal distribution or no. Testing for normality was conducted based
on the outcomes from both the pretest and post-test after treatment.

The criteria used to assess normality is when the significance value > 0.05, which shows
that the data has a normality distributions, whereas If a obtained significance value <0.05, the
data are not significant (Herlina, 2019:83). The normality test results for control and
experimental classes is shown in the following table.

Table 6. Data from Pre-test and Post-test Normality Test Results
Test for normality
Shapiro-Wilk

Clasess Statistic df Sig.
Results Experiment PreTest 927 16 218
Experiment PosTest .894 16 .065
Control PreTest .896 14 .099
Control PostTest 904 14 128

According to the provided data presented in the above table, can be seen the results of the
normality test using Shapiro-Wilk with the help of IBM SPSS statistics version 25 displays that
all data is have a Significance value > 0.05. The Shapiro-Wilk test is a Sig value of the 0.218 for
experimental pre-test and 0.099 for control class pre-test, both of which were greater than 0.05.
Similarly, the Sig score for the experimental Post-test was 0.065, and for the control group post-
test was 0.128, both of which were also greater than 0.05. Therefore it can conclude that all data
are normally distributed, so it can proceed with data analysis.

Homogeneity tests involve the statistical procedures uses designe for determine whether
of two or more data samples that from the population that a same distribution (Sianturi,
2022:388). The criteria used in a study to determine population homogeneity when the
obtained Sig value > the indicated a value of 5% (0.05), then this indicates that the data groups
are derived from populations with equal variance (homogeneous) (Gunawan C, 2020:68). The
results of the homogeneity test for the experiment and controlled groups are shown in the table
below.

Table 7. Homogeneity of the experiment clasess and the control class
Test for Homogeneity of Variance

Levene Statistic df1 df2 Sig.
Results Based on Mean 1.828 3 56 153
Based on Median 1.457 3 56 236
Based on Median and 1.457 3 54.416 .236
with adjusted df
Based on trimmed mean 1.820 3 56 154

From the table above, we can find out significance the experimental value and control
classes of 0.153 is greater than the specified a level (0.153> 0.05), therefore, can be conclude
that the experimental and control group data equally is homogeneous.

The test of hypotheses is carried out to test the truth of a statistical requirement and
conclude whether the requirement is accepted or rejected. Testing of hypotheses is performed
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at 5% (0.05) level of significance. In decision-making criteria for accepting or rejecting Ho in
this test are if the value of significance is > 0.05, then Ha reject and Ho acepted, while if the
significance value <0.05 then Ha accept and Ho reject. In table below display the outcomes to
test for homogeneity conducted on the experimental and controlling groups.

Table 8. Paired T Test Results
Test paired samples
Paired Differences
95% Confidence
Std. Std. Interval of the

Deviatio Error Difference Sig. (2-
Mean n Mean Lower  Upper t df tailed)
Pair1 Experiment -40.125 5175 1.294  -42.883 - -31.013 15  .000
PreTest - 37.367he
Experiment ader d
PostTest

On the basis of the above table, the significance Since t-test the value is less than 0.05 (0.000
< 0.05), Ha accept and Ho rejection. Therefore, it can be concluded that there is an influence of
exists in use of problem-based learning model using jarimatica technique to improve in
multiplication counting ability students from SD Inpres 7 Labuan Baru.

From the results of analyzing the data, it is evident that employing problem-based
learning models and the technique jarimatica significantly impacts students' multiplication
counting skills. The results of this research are supported by the results of previous study
conducted by Hayati et al., (2023) in their research explained that the problem-based learning
model can an improvement student ability a multiplication counting. This problem-based
learning model encourages students to be able to actively participate in conducting discussions
in class and learn from the problems given to find solutions. This is accordance with the
opinion from the Masliah et al., (2023:2) that the Problem-Based Learning model encourages
students to focus on solving authentic problems in learning with the aim that students can
solve. This study is also supported by research from Nurrohmah & Muryaningsih, (2022) who
obtained research results that the jarimatica technique was proven to improve students'
multiplication and division counting skills. This is because the jarimatika technique is an easy
and fun math counting technique using fingers to help students in operating arithmetic (Fausia
etal., 2021:369). Using the jarimatica technique can help students who are still less able to count
multiplication. This is in accordance with the advantages of using the jarimatika technique
according to Aryani, (2020:4) Among them are 1) Jarimatika provides a visualization of the
counting process that makes it easy for children (students) to do it, 2) Jarimatika relatively does
not burden the brain memory when used, 3) The tool does not need to be bought, always
carried or forgotten where to store it, 4) The movement of the fingers will attract the child's
interest.

CONCLUSION
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from the results of the analysis of t-test resulted in a significant value 0.000 which
indicates that the significance value of the t-test is < alpha (0.000 < 0.05). Wherefore, accepting
alternative hypothesis (Ha) and rejection of the null hypothesis (Ho). Thus, the conclusion that
can be drawn is that there an impact of use the problem-based learning model and jarimatica
technique to the multiplication counting ability of grade IV students at SD Inpres 7 Labuan
Baru. The results of pre-test and the post-test show a change in the level of the students'
counting ability in the experiment classes using problem-based learning models and jarimatica
technique, with average pretest value of 53.00, while the minimum value was 42 and the
maximum value was 66. Then it increased in the posttest score to 93.13 with a minimum value
of 85 and a maximum of 100. The problem-based learning model using the jarimatica technique
can enhance students' numeracy skills because it not only helps students understand and solve
problems but also facilitates their calculations in solving fraction multiplication problems
using the jarimatica technique. It is hoped that in the future this research can be tried by
combining the PBL model and Jarimatika techniques with other learning methods, such as
games or technology, to see an increase in effectiveness.
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