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Abstract
This study aims to determine differences in the ability to understand mathematical concepts of students
taught using the Conceptual Understanding Procedures (CUPs) learning model with the ability to
understand mathematical concepts of students taught by using direct learning models in class VIII
students of SMPN 2 Langke Rembong NTT, Indonesia. Quasi-Experimental Research with Posttest-
Only Control Group Design design involved 358th-grade students of SMP 2 Langke Rembong, totaling
355 people. 65 sample members were selected using random sampling. Data analysis used parametric
statistics through a t-test which was preceded by conducting analysis prerequisite tests. Effect size
calculations are done to see how much influence the CUPs learning model has on students'
understanding of mathematical concepts using the Hedges equation. As a result of the analysis, it was
concluded that the ability to understand mathematical concepts of students taught using the CUPs
learning model is better than the ability to understand mathematical concepts of students taught using
direct learning models, at a significance level of 0.05. Further analysis obtained an effect size of 0, 53
showing that the effect of CUPs on students' ability to understand mathematical concepts is in the
medium category. This means that the application of the CUP model does not have a major effect on
students' mathematical concept understanding abilities. This fact provides consideration for educators
and researchers to consider the variability that might mediate the effect of CUPs on students'
mathematical concept understanding abilities.

Keywords: Conceptual Understanding Procedures (CUPs) Learning Model, Concept Understanding
Ability, Effect Size

Abstrak
Penelitian ini bertujuan untuk mengetahui perbedaan kemampuan pemahaman konsep matematika dari
siswa yang diajar dengan menggunakan model pembelajaran Conceptual Understanding Procedures
(CUPs) dengan kemampuan pemahaman konsep matematika siswa yang diajar dengan menggunakan
model pembelajaran langsung pada siswa kelas VIII SMPN 2 Langke Rembong NTT, Indonesia.
Penelitian Quasi Experimental dengan desain Posttest-Only Control Group Design melibatkan siswa
kelas VIII SMPN 2 Langke Rembong yang berjumlah 355 orang. Anggota sampel sebanyak 65 siswa
yang dipilih menggunakan random sampling. Analisis data menggunakan statistik parametris melalui
uji-t yang didahului dengan melakukan uji prasyarat analisis. Perhitungan effect sizes dilakukan untuk
melihat seberapa besar pengaruh model pembelajaran CUPs terhadap kemampuan pemahaman konsep
matematika siswa dengan menggunakan persamaan Hedges’g. Sebagai hasil analisis disimpulkan bahwa
kemampuan pemahaman konsep matematika siswa yang diajar dengan menggunakan model
pembelajaran CUPs lebih baik dibandingkan dengan kemampuan pemahaman konsep matematika siswa
yang diajar dengan menggunakan model pembelajaran langsung, pada tingkat signifikansi 0,05. Analisis
lanjutan diperoleh ukuran efek sebesar 0.53 menjunjukkan bahwa pengaruh CUPs terhadap kemampuan
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pemahaman konsep matematis siswa berada pada kategori sedang. Artinya penerapan model CUPs tidak
berpengaruh besar terhadap kemampuan pemahaman konsep matematis siswa. Fakta ini memberikan
pertimbangan bagi pendidik dan peneliti untuk mempertimbangkan variabelitas yang mungkin
memediasi pengaruh CUPs terhadap kemampuan pemahaman konsep matematis siswa.

Kata Kunci: Model Pembelajaran Conceptual Understanding Procedures (CUPs), Kemampuan
Pemahaman Konsep, Ukuran Efek
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INTRODUCTION

Developing and deepening understanding of mathematical concepts is an important foundation
in teaching mathematics (Ali & Reid, 2012; Hadi & Kasum, 2015; Serhan & Almeqdadi, 2020;
Tamur et al., 2018). With a good understanding of mathematical concepts, students will easily
remember, use, and rearrange a concept that has been learned and can solve various variations
of mathematical problems. This indicates that understanding the mathematical concepts is
important to be instilled in students as early as possible so that they can solve problems better
(Prahmana, 2013; Marlena & Nugrheni, 2019; Tamur & Kurnila, 2014).

Basically, to achieve quality education can be improved through the use of appropriate
learning models (Haidich, 2010; Freeman-Green et al., 2015). Meanwhile, the learning process
that starts with a simple demonstration by gathering information about the initial concepts of
each student can increase their understanding of concepts (Nurlina et al., 2020; Tamur &
Kurnila, 2014). One learning model that fulfills these characteristics is the Model Conceptual
Understanding Procedures (CUPs). The CUP model is based on a constructivism flow in which
students can build an understanding of their concepts by broadening or modifying their own
experiences (Ibrahim et al., 2017; Prastiwi et al., 2014; Putri et al., 2020; Tamur, 2012).

Related studies have been conducted to examine the effect of CUPs on students'
mathematical understanding abilities (Ardianti, 2019; Gita et al., 2018; Hikmah et al., 2014;
Nurdiyah et al., 2018; Putri et al., 2020; Salsabila, 2019; Safitri et al., 2017). Most of the
research conducted has reported the influence of CUPs on student learning outcomes and
activities, students 'mathematical abilities, and also overcoming students' misconceptions.
Research that has been carried out has a combination of diverse models such as media-assisted
CUPs and didactic design module-assisted CUPs. However, all of these studies have not
analyzed the effect size, namely the magnitude of the effect of the CUP model on students'
mathematical understanding abilities. On the other hand, effect sizes are very important for
Education practitioners to consider their practices in the future (Tamur et al., 2020).

This study was conducted to fill this gap by examining the effect of CUPs and
examining the effect sizes of applying CUPs models to students' mathematical understanding
abilities. Effect size complements statistical hypothesis testing, and plays an important role in
power analysis, and sample size planning. Thus, the findings of this study make a significant
contribution to educators and researchers to evaluate the use of CUPs in the future based on the
index of effect size obtained.

METHOD

This type of research is a quantitative research that is research that uses numerical information
that is data collection, and interpretation of data to process and summarize information (Bacon-
Shone, 2015). According to the research objectives, the research method used is the
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experimental research design research Posttest-Only Control Group Design with a scheme
suggested by (Ary et al., 2010) as table 1.

Table 1. Posttest-Only Control Group Design
Class Independent Variable Posttest

Experiment X Y2

Control - Y2

Information :
X : Treatment by applying models (CUPs)
Y2 : Posttest two classes

The population in this study were all eighth-grade students of SMPN 2 Langke Rembong,
Manggarai NTT, totaling 355 people and spread out in 11 (eleven) classes. The sample in this
study consisted of two classes chosen randomly (random class) namely class VIII D with a total
of 32 students as an experimental class taught using the CUPs model and class VIII F with a
total of 33 students as a control class taught using conventional learning models namely direct
learning. Before choosing these two classes randomly, a class equality test was previously
carried out using even semester test scores for class VII T / A 2018/2019. The data was analyzed
using the separated variance formula. The results of the data analysis show all classes are
expressed equally in terms of mathematical ability.

The instrument used was a test in the form of essays (descriptions) totaling five (5)
numbers. This test has been given at the end of the research activity so that data obtained about
the ability to understand students' mathematical concepts. This test instrument was compiled
based on indicators of the ability to understand mathematical concepts, and validity and
reliability tests were performed. The data in this study were obtained from the results of tests
of students' mathematical concept understanding abilities from the experimental and control
classes on the coordinate system material provided after learning was completed. Analysis of
the data used is descriptive and inferential statistical analysis. Hypothesis testing namely the
difference test is done through t-test with a significance level of 0.05 where previously the
prerequisite test is the normality test which is done by comparing the calculated Chi with Chi
tables, with degrees of freedom (df) = k - 1 and α = 0.05, and homogeneity test using the Fiser
test.

Further analysis was carried out to measure the magnitude of the effect of the CUPs model
on students' mathematical concept understanding abilities by calculating the effect size index
of the CUPs model. The sample size used in this study is more than 30, then the effect size
index uses the Hedges equation. The effect size calculation for this single study uses the effect
size calculator program. Table 2 presents effect sizes based on classification Thalheimer &
Cook (2002).

Table 2. Interpretation of Effect Size
Range of Effect Size Effect Size Classification

-0.15 ≤ ES < 0.15 no effect
0.15 ≤ ES < 0.40 Low effect
0.40 ≤ ES < 0.75 Medium effect
0.75 ≤ ES < 1.10 High effect
1.10 ≤ ES <1.45 Very high effect

ES ≥ 1.45 excellent effect
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RESULTS AND DISCUSSION

Results
The results of descriptive statistics on the ability to comprehend mathematical concepts of
students as a whole are presented in the following table 3:

Table 3. Descriptive Statistics Score Ability to understand students' mathematical concepts
Experiment Class Control Class

Ideal Score N ̅ N ̅
100 32 47 87 68.18 10.79 33 40 80 62.09 11.70

Table 3 shows that descriptively students who get CUPs learning are better than students
who get conventional learning. Tables 4a, 4b, and 4c show the results of the normality test,
homogeneity test, and T-test with a significance of 0.05.

Table 4a. Data Normality Test of Students' Mathematical Concept Understanding Ability
Class N
Experiment 32 8.9249 9.8477
Control 33 4.2569 9.8477

Based on table 4a, it can be seen that both the experimental class and the control class< , which means that both classes are normally distributed.

Table 4b. Homogeneity of Students' Mathematics Understanding Ability Test Data

Class Conclusion
Experiment

0,05 1.1757 1.7934 Homogeneous
Control

Based on table 4b, it can be seen that =1.1757< = 1.7934, which means
that the variance of both groups is homogeneous. Furthermore, to investigate whether there are
significant differences in the ability to understand mathematical concepts between the two
classes, parametric tests conducted with the t-test with the hypotheses tested are:

: The ability to understand mathematical concepts of students who are taught using the CUPs
learning model is no better than those taught using the direct learning model.

: The ability to understand students' mathematical concepts taught by using the CUPs
learning model is better than those taught using the direct learning model.

Table 4c. Uji Perbedaan Kemampuan Pemahaman Matematis Siswa

Class
Eksperiment 32

0.05 2.1809 1.6694
Control 33

Based on Table 4c, it appears that tacount>ttable means that is rejected or
is accepted. Thus, the ability to understand mathematical concepts of students taught with

the learning model Conceptual Understanding Procedures (CUPs) is better than students taught
with the direct learning model



Volume 3, No. 2, July 2020 pp 53-59 57

Further analysis is examining the size of the effect of the CUP model on students'
mathematical concept understanding abilities. Based on the results of calculations using the
effect size calculator the hedges effect size index obtained by 0.53 means that the effect of the
CUP model on students' mathematical concept comprehension ability is in the medium
category.

Discussion
Based on the results of the analysis it was concluded that the ability to understand the
mathematical concepts of students taught by using CUPs learning models is better than the
ability to understand mathematical concepts of students taught by using direct learning models,
at a significance level of 0.05. Further analysis obtained an effect size of 0, 53 showing that the
effect of CUPs on students' ability to understand mathematical concepts is in the medium
category. This means that the application of the CUP model does not have a major effect on the
ability to understand students' mathematical concepts.

CONCLUSION

Based on the results of the analysis it was concluded that the ability to understand the
mathematical concepts of students taught by using CUPs learning models is better than the
ability to understand mathematical concepts of students taught by using direct learning models,
at a significance level of 0.05. Further analysis obtained an effect size of 0, 53 showing that the
effect of CUPs on students' ability to understand mathematical concepts is in the medium
category. This means that the application of the CUP model does not have a major effect on the
ability to understand students' mathematical concepts.
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