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Abstract: Low Mathematical Problem Solving Ability (MPSA) is a major problem in research.
One learning model that supports increasing MPSA in learning is the Connected Mathematics
Project (CMP) learning model. The aim of this research is to describe the implementation of the
CMP learning model on students' MPSA. This type of research is quasi-experimental with a one
group pretest posttest design. The research population was class VIII students' at MTsN 1
Padangsidimpuan consisting of 11 study groups. The research sample was students' from class
VI11-11 with a total of 33 students'. The research instrument was the CMP learning management
observation sheet and students' MPSA test. Analysis of data from observations was carried out
descriptively and analysis of student MPSA data was carried out using inferential statistical tests
using the paired t-test. The research results show that CMP learning management obtained an
average score of 3.52 (good). Furthermore, analysis of the students’ MPSA data shows a
significance value of 0.00 which is smaller than the alpha level of 0.05 (there is a significant
difference between the average pre-test and post-test scores). Furthermore, an n-gain value of
0.44 (Medium) was obtained. Thus it is concluded that the implementation of CMP learning on
students' MPSA is effective.

Keywords: implementation, CMP, problem solving, mathematics.

Abstrak: Rendahnya Kemampuan Pemecahan Masalah Matematika (MPSA) merupakan
masalah utama dalam penelitian. Salah satu model pembelajaran yang mendukung peningkatan
MPSA dalam pembelajaran adalah model pembelajaran Connected Mathematics Project
(CMP). Tujuan penelitian ini adalah untuk mendeskripsikan implementasi model pembelajaran
CMP terhadap MPSA siswa. Jenis penelitian adalah quasi eksperimen dengan rancangan one
group pretest posttest design. Populasi penelitian adalah siswa kelas VIII MTsN 1
Padangsidimpuan yang terdiri dari 11 Rombongan belajar. Sampel Penelitian adalah siswa kelas
VIII-11 dengan jumlah siswa 33 orang. Instrumen penelitian adalah lembar observasi
pengelolaan pembelajaran CMP dan Tes MPSA siswa. Analisis data hasil observasi dilakukan
dengan deskriptif dan analisis data MPSA siswa dilakukan dengan uji statistik inferensial uji
paired t-test. Hasil penelitian menunjukkan pengelolaan pembelajaran CMP memperoleh nilai
rata rata 3,52 (baik). Selanjutnya analisi data MPSA siswa menunjukkan nilai signifikansi 0,00
lebih kecil dari taraf alpha 0,05 (terdapat perbedaan signifikan dari nilai rata rata pretes dan
postes). Selanjutnya diperoleh nilai n-gain 0,44 (Sedang). Dengan demikian disimpulkan bahwa
Implementasi pembelajaran CMP terhadap MPSA siswa adalah efektif.

Kata kunci: implementation, CMP, pemecahan masalah, matematika.

 INTRODUCTION
Advances in science and technology show the progress of a nation. As a scientific
discipline, mathematics is a basic science that can be used in the development of science
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and technology (Bhakti et al., 2018). Thus mathematics plays a very important role and
it is necessary to develop various abilities in mathematics. Minister of Education and
Culture Regulation Number 21 of 2016 states that the competency to be achieved in
studying mathematics is showing an attitude of not giving up easily in solving problems
and being able to provide estimates of problem solving (Kemendikbud, 2016). Problem
solving is the main activity in developing mathematical understanding. For decades,
problem solving has been a focus of elementary mathematics education reform (Hourigan
& Leavy, 2022). This makes problem solving an integral part of all mathematics learning
(Sonetal., 2020). Problem solving is widely considered to be a cornerstone of educational
curricula and a theoretical basis for assessing international student achievement (Vicente
etal., 2022).

Mathematical problem solving is a complex cognitive activity, as a process to
overcome a problem encountered and to solve it requires a number of strategies.
Furthermore, according to Polya (Rambe & Afri, 2020) there are four steps that students'
take in solving problems, namely: 1) understanding the problem, 2) planning a problem
solving strategy, 3) implementing the problem solving strategy, and 4) checking again the
solution obtained. Various information reveals that students’ Mathematics problem
solving abilities (MPSA) are still low. Based on the results of the 2018 Program
International Student Assessment (PISA) study, Indonesia is ranked 73rd out of 79 in the
mathematics category. The 2018 PISA results experienced a decline from 2015, where in
2015 the score was 386 while in 2018 it was 379 (OECD, 2019). The PISA results show
that the problem solving abilities of students' in Indonesia are still lacking, because
mathematics in PISA measures problem solving (Asdarina & Ridha, 2020).

Problem solving abilities are still considered ineffective. There are many reasons
underlying this perception, but one of the main problems is a lack of awareness of the
complexity and many factors involved in the problem solving process (Lester, 2013).
Many students' hold traditional beliefs about mathematics that can hinder their learning
in the discipline (Weldeana & Abraham, 2014). The results of initial observations carried
out by researchers through interviews with one of the mathematics teachers in the city of
Padangsidimpuan obtained information that students’ MPSA tended to be less than
satisfactory which could be observed from the symptoms of students' being less able to
understand and solve problems as well as students' low mathematics learning outcomes.
Furthermore, it was also revealed that the implementation of learning that occurred tended
to be conventional, namely with the dominance of teacher activities in delivering lesson
material. Student MPSA achievements are not as expected. Improving students' problem-
solving skills continues to be a primary goal of educators in various fields of study
(Lorenzo, 2005). They should be active and able to develop their thinking abilities well.
An active learning process is generally found when in learning students' are active in
solving problems, and students' actively try to build their own solution procedures from
the problems presented with their abilities (Lithner, 2017).

A learning model that provides the widest opportunity to develop problem-solving
abilities through giving assignments is the CMP model. In learning activities, students' in
study groups are faced with various problems through student worksheets to be solved
independently. These tasks require students' to collaborate without direct guidance from
the teacher (Chan & Clarke, 2017; Langer-Osuna et al., 2020; Langer-Osuna, 2018; Yeo,
2017). Connected Mathematics Project (CMP) is a learning model that emphasizes giving
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assignments related to mathematics which aims to help students' and teachers develop
mathematical knowledge, understanding and skills, as well as awareness and appreciation
of the enrichment of relationships between parts of mathematics and between
mathematics. with other scientific disciplines (Lestari, 2017). Mathematical abilities will
develop through giving relevant assignments, using various strategies, using virtual
manipulatives, and asking questions in tutoring sessions (Hinojosa & Bonner, 2021).
Furthermore, the CMP model expects student learning to have responsibility in
completing projects according to the roles given in the group and focus on important
material (Rohendi & Dulpaja, 2013). Through mathematical connections, students’ will
develop a comprehensive understanding of mathematics which is very useful in problem
solving (Andriani et al., 2020). Mathematics learning activities are carried out by students'
with the aim of discovering new things in the form of knowledge that students' have not
previously understood (Ahmad, Siregar, Siregar, et al., 2018). The CMP learning model
involves launching, exploring and summaring which aims to stimulate students' to
understand complex problems by using certain forms of representation, discussing and
evaluating problem solving in learning (Damaryanti et al., 2017).

Various previous studies in mathematics learning have revealed that through the
application of the CMP learning model, the ability to understand mathematical concepts
for class VIII SMP students' increases through classroom action research which is carried
out in two cycles (Sari et al., 2020). The effectiveness of CMP learning on mathematical
reasoning abilities and mathematics anxiety is relatively high in vocational school
students' (Aprillia & Lestari, 2022). There is an influence of the CMP learning model on
students' mathematical representation abilities (Harahap, 2020). The mathematical
connection abilities of students' taught using the CMP learning model are better compared
to conventional learning (Puteri & Riwayati, 2017). There is a significant influence of the
application of the CMP learning model on MTs students' mathematical problem solving
abilities (Agustinova & Granita, 2021).

From this description it can be observed that research implementing the CMP
learning model which reviews its effectiveness in managing learning and students'
problem solving abilities is still limited. Thus, researchers are implementing the CMP
model towards MPSA. The aim of the research is to describe quantitatively the
effectiveness of the implementation of the CMP model in learning and the effectiveness
of students' MPSA through the CMP learning model in mathematics learning.

= METHOD

This research is quantitative research which aims to describe the Mathematical
Problem Solving Ability (MPSA) of students' who are given mathematics learning using
CMP learning model. The research location is MTsN 1 Padangsidimpuan JI. Sutan
Soripada Mulia No. 27 Padangsidimpuan, District. North Padangsidimpuan,
Padangsidimpuan City Prov. North Sumatra. The research population was class VIII
students, totaling 11 (eleven) rooms. Using the cluster random sampling technique, class
VIII-11 was selected with a total of 33 people as the research sample. To achieve the
research objectives, a quasi-experimental research was carried out with a one group
pretest posttest design. The research design in question can be seen in Figure 1 (Sugiyono,
2016).
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Information:
| o x 0 | 01 = Prettest MPSA
Figure 1. Research Design 02 = posttest MPSA

x= CMP Learning Model

The research was carried out in June-July 2023. The research mechanism was
carried out by following the research design, starting from the research preparation stage,
validation and testing of devices and instruments, research data collection and data
analysis. Research preparation was carried out to design research instruments which
included learning observation sheets and research instruments. Apart from that, learning
tools were also designed which included learning implementation plans and student
worksheets. Instruments and devices designed for class VIII junior high school students'
with algebraic material. The results of the device and instrument design have been
validated by 4 validators who have competence in student CMP and MPSA learning.

The research instrument involved the student MPSA test and Learning Management
Observation Sheet. The MPSA test which includes MPSA pretest and posttest questions
which are used as data collection tools has been validated by validators with valid criteria.
Next, the MPSA test instrument was tested by analyzing the test results which met the
valid and reliable criteria. Likewise, the observation sheet used has met the valid criteria
by reviewing aspects of format, language and content by the validator. Data collection
begins with the initial test (Pretest) which includes giving the student MPSA test to the
research sample. After giving the pretest, learning was carried out using the CMP model
in 4 meetings, with each meeting having a time allocation of 2x40 minutes. Learning
activities involved observers to make observations on learning management. After the
learning was carried out in 4 meetings, the students' MPSA posttest was then carried out.

Data analysis techniques use descriptive statistical data analysis and inferential
statistics. The data obtained from observations of learning management were processed
using quantitative descriptive statistics. The score obtained will be converted to the
interpretation of the observation sheet assessment, namely 0 < Score < 0.5 (very bad), 0.5
< Score < 1.5 (bad), 1.5 < Score < 2.5 (Enough), 2,5 < Score < 3.5 (Good), 3.5 < Score <
4.0 (Very Good) (Ahmad, Siregar, & Siregar, 2018). The effectiveness of learning
management is effective if it meets the criteria of good or very good. Inferential statistical
analysis was carried out by analyzing the normality and homogeneity of data variants
followed by the paired t-test. Analysis of the effectiveness level is determined based on
the average value of Normalized N-Gain by consulting the effectiveness level criteria
based on normalized N-gain (Hake, 1999) with Effectiveness Interpretations Ngain < 3
(Low), 3 < Ngain <7 (Medium), Ngain > 7 (High).

= RESULT AND DISCUSSION

In accordance with the research design, tests and learning are carried out in research
activities. The test is carried out in the form of pretest and posttest. The learning was
carried out in 4 meetings, each meeting with a duration of 80 minutes. The learning
carried out involves observers making direct observations at each meeting. The results of
observations in learning activities can be observed in table 1.
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Table 1. Results of observations on the management of the cmp learning model

CMP learning Average value
No Observed aspects Meeting Meeting Meeting Meeting " 1ceting I-1v/
[ 1 1l v
1 Learning communication 3 3 3 4 3.25
2  Apperception of learning 3 3 4 4 3.5
3 Motivating students' in learning 4 4 3 3 3.5
4 CMP-Launching 3 4 4 4 3.75
5 CMP-Exploring 4 3 4 4 3.75
6 CMP-Summarizing 3 4 4 3 3.5
7  Mastery of Learning Materials 3 3 4 4 3.5
8 Smta_b_lllty of material to students 3 3 4 4 35
cognitive level.
9 Learning Resources 4 3 4 3 3.5
10 Utilization of Learning Media 3 4 3 4 3.5
11 Use of Language 4 3 4 4 3.75
12 Closing Learning Activities 3 3 4 4 3.5
13 Time Management 3 3 4 4 3.5
14 Class atmosphere/Class Mastery 3 4 3 4 3.5
Average value 3,29 3,36 3,71 3,79 3.54

From table 1 it can be seen that the learning management achievements in each
meeting are in the good category. It can be seen that the last or 4 (four) meetings were the
meetings that got the highest score and were the best of all the meetings held. Where the
application of the learning carried out gets better and better. This is because students'
increasingly understand and are increasingly interested in the learning activities carried
out.

Furthermore, looking at the activities carried out by observation, there are 4 (four)
score categories obtained. Where the highest average score is 3.75, namely this score is
found in CMP-launching, CMP-Exploring activities and language use. The average score
below is 3.5, namely this score is found in CMP-summarizing activities, learning
apperception, mastery of learning material, suitability of material to students' cognitive
level, learning resources, use of learning media, closing learning activities, time
management, atmosphere class/class mastery. And the next average score is 3.25, namely
in learning communication.

From the results of observations regarding management carried out in 4 meetings,
the implementation of the CMP learning model in teaching MPSA was effective. The
findings of this research are in line with the results of research Harahap & Nasution (2021)
which revealed that through the application of the CMP learning model which was
implemented with group discussions consisting of 2-3 people, it showed that student
activity had increased from cycle 1 to cycle Il. Research Daniel et al. (2021) revealed that
through the CMP learning model students' learning in teaching MPSA went
enthusiastically and was carried out optimally and was in the very good category. CMP
learning affects students’ mathematical problem solving abilities, namely making
students' more enthusiastic and giving positive responses to learning mathematics because
in CMP learning students' search and investigate problems, so that students' can express
their own mathematical ideas (Agustinova & Granita, 2021).



Jurnal Pendidikan MIPA, 24 (3), 2023, 556-570 | 561

Graphically, the results of observations of CMP learning activities in teaching
students' MPSA can be observed in Figure 2.
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Figure 2. CMP learning model management graph

Apart from learning management results, MPSA test results were also obtained.
This data is the result of scoring from the MPSA pretest and posttest on the research
sample. In table 2 below, the results of descriptive analysis of MPSA data for sample
group students' are presented.

Table 2. Obtaining descriptive student mpsa data

Test Pretest MPSA Posttest MPSA
N 33 33

Mean 38.73 50.09
Median 39.00 50.00
Modus 38.00 47.00
Standard Deviation 4.46 3.08
Minimum 26.00 45.00
Maximum 52.00 56.00

The results of the descriptive analysis show that the average post-test value data
obtained is higher than the pre-test value. To see the significance of whether a realistic
mathematics education approach has an effect on teaching students' ability to understand
mathematical concepts, it was analyzed using the Paired Samples Test. For this test, it is
first shown that the data variants are normally distributed and homogeneous. The data
obtained from the pretest and posttest were analyzed for the level of normality using
nonparametric tests with the help of SPSS 20. By proposing the hypothesis Ho = normally
distributed data variance and Ha = data variance not normally distributed. With the
decision making criteria, accept Ho and reject Ha if the significance is > 0.05 or vice versa.
The SPSS output for normality analysis is in table 3.
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Table 3. Normality test analysis results

Test Pretest MPSA Posttest MPSA
Asymp. Sig. (2-tailed) 0.55 0.70
Information Sig. > 0.05 Sig. > 0.05
Decision Accept Ho Accept Ho

Obtaining the One-Sample Kolmogorov-Smirnov Test data shows that the 2-tailed
significance is greater than the alpha level of 0.05, thus providing a decision that HO is
accepted. In other words, the data on students' ability to understand mathematical
concepts from the pre-test and post-test has a normal distribution. Furthermore, data on
students' ability to understand mathematical concepts was analyzed for data homogeneity
using the Levene statistical test with the hypothesis Ho = homogeneous data variance and
Ha = non-homogeneous data variance. The decision making criteria are to accept Ho and
reject Ha if the significance is > 0.05 or vice versa. The SPSS output for normality analysis
is in table 4 below.

Table 4. Obtaining the significance value of the homogeneity test

Test Posttest-Pretest KPKM
Significance 0.27
Information Significance > 0,05

Decision Accept Ho

Obtaining data from the Test of Homogeneity of Variances test shows that the
significance is greater than the alpha level of 0.05 which gives a decision that HO is
accepted. It is concluded that the variance of the pretest posttest data on students' ability
to understand mathematical concepts is homogeneously distributed. Thus, to see the
significance of the influence of the implementation of realistic mathematics education, it
can be analyzed using the paired t-test inferential statistical test. Testing was carried out
by proposing a hypothesis: HO = there is no average difference between the pretest and
posttest results and Ha = there is an average difference between the pretest and posttest
results. With the decision making criteria, accept HO and reject Ha if the significance is
> 0.05 or t-count < t-table and vice versa. The SPSS output for the t-test analysis is in
table 5 below.

Table 5. Obtaining significance values from the paired t-test

Test Pretest-Posttest MPSA
Asymp. Sig. (2-tailed) 0.000
Category <0.05
df 65
t-count 53.97
t-table 2.00

Obtaining significance data (2-tailed) 0.000<0.05 and t-count>t-table
(53.97>2.056) gave the decision to reject HO and accept Ha. This means that there is a
significant average difference between the pretest and posttest results. In other words,
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there is a significant influence from the implementation of the CMP model in teaching
student MPSA.

Furthermore, the normalized N-gain obtained from the creative thinking ability
value involving four indicators obtained n-gain from indicators I — IV respectively,
namely 0.48, 0.42, 0.49, 0.41 which were studied in the medium category. The N-gain
graph in terms of the student MPSA indicators is as in Figure 3. Furthermore, from these
achievements, the average N-gain Score is 0.44 (Medium). Obtaining this score means
that the effectiveness of the student MPSA is in the medium category. The picture of the
N-gain achievement of each student MPSA indicator can be seen in Figure 3.

0.
0.48 )’
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Figure 3. N-gain of each indicator mpsa

Based on the previous description, it can be concluded that the implementation of
the CMP learning model for students' MPSA is effective. The results of research Fitriatien
et al. (2021) also conveyed the same thing, showing that there is an influence of the CMP
learning model on students’ MPSA in the two variable linear equation system material
and their mathematical reasoning abilities using the CMP model with a contextual
approach are better than the direct learning model. Furthermore, the findings of this
research are in line with the findings of research results Aprillia & Lestari (2022) showing
that the average score achievement and effectiveness of mathematical reasoning abilities
of students' who were given CMP learning was higher than students' who were given
conventional learning. Likewise, research Lidwina et al. (2021) shows that students'
mathematical reasoning abilities have reached the minimum completeness criteria for
learning outcomes using the CMP learning model and are better than using the direct
learning model. Likewise, research Susanti & Sulastri (2020) reveals that the
improvement in mathematical problem solving abilities of students’ who learn using the
CMP learning model is better than students' who learn using the Discovery Learning
model.

The implementation of the CMP learning model in teaching MTsN 1
Padangsidimpuan students’ MPSA is implemented using collaborative learning stages as
in general. The activities carried out in learning are fundamental to the success of
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collaborative learning that is carried out (Wake et al., 2016). Students’ carry out learning
actively with the guidance and direction of the teacher as facilitator. Learning that is
carried out requires the teacher's help to provide direction in problem solving and explore
possible strategies to get the final result of problem solving (Doorman et al., 2019). In the
CMP learning model, learning activities involve initial stages which include launching,
exploring and summarizing.

Launching, in this stage, is the presentation of problems that students' will solve in
learning. The teacher provides an understanding of the problem; reviewing old concepts
and connecting them to problems and focusing on initial problems (Agustinova &
Granita, 2021). In this stage the teacher distributes worksheets to individual students' in
study groups (Wardhani, 2015). The worksheets distributed contain work instructions,
instructions that guide students' in understanding the problem, questions or problems that
are the students' task to solve and sheets to fill in the answers to solving the problem. The
assignment items are designed to be interesting and appropriate to the students' level of
ability. Designing assignments in mathematics lessons is a very important part that can
bring about changes in students' (Coles & Brown, 2016). Learning activities are carried
out in groups by solving problems on students' worksheets according to their respective
skills.

Students' in learning utilize connections from concepts that students' already
understand. To be able to solve the questions contained in the student worksheets,
students' need to be able to connect relevant mathematical concepts with solutions to
problems (de Koning et al., 2022). This stimulates students' to make varied answers.
Encouraging flexibility in students' can be an efficient way to improve their performance
in solving real context problems (Segura & Ferrando, 2023). The launch stage in this
model is very important to provide students' with an understanding of the definition so
that students’ can solve problems well (Rupalestari et al., 2018). The mathematics
learning materials used in CMP learning require the exchange of thoughts and
information between students' (Daulay, 2022). The teacher will direct students’ in filling
out the student worksheet clearly. The problems given by students' will become the center
of learning activities. Students' pay attention to and understand the problems given
(Aprilia et al., 2014) and then work together to solve the problems found. The learning
activities carried out involve teachers to support the cooperation of all students' and
ensure the continuity of the collaborative process (Sormunen et al., 2020).

Exploring, in this stage students’ are assessed through problem solving activities
(Andriani et al., 2020). Students' are involved in data collection activities, seeing patterns,
making estimates, sharing thoughts, developing strategies in solving problems, etc. In this
case, students' are free to use various methods flexibly according to the problem solving
techniques needed. The use of one method or methods that do not vary in learning will
make it difficult for students' to solve problems (Peltenburg et al., 2012). Students' build
relationships between the material taught in class and utilize it in completing assignments
given to students' (Arthur et al., 2018). Exploring activities are carried out by students'
individually in groups actively discussing their respective assignments.

Students' in the exploration stage are given the freedom to use their thinking
activities in mathematics. This will allow students’ to achieve some of the learning
objectives that have been set (Tirpakova et al., 2023). In solving student problems,
students' often encounter problems that require solutions in order to achieve certain goals
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and objectives (Cifarelli & Sevim, 2015). In this case, discussion between fellow students'
and assistance from the teacher as an educator is needed. The problem solving process
carried out by student teachers needs to interact with students' by not providing solution
methods and not eliminating students’ opportunities to solve problems (Olsson &
Granberg, 2022). Teachers facilitate lessons by introducing problems and connecting new
content to previous understanding and investigations (Martin et al., 2012). In the CMP
learning model, problems are used as the center of learning in which students' are required
to understand problems, discuss, and find solutions to problems (Diez-Palomar et al.,
2006).

Summary, In this stage students' convey their ideas, thoughts and solutions with the
strategies used, organize data and find solutions and conclusions. This stage involves
presenting or explaining the findings in learning. Students' can compare and discuss the
answers obtained in their respective groups or in front of the class. Teachers guide
students' to communicate and summarize the results of problem-solving discussions
(Agustinova & Granita, 2021). In this case, the way to solve problems from various
student findings in learning will be tested. Students' understanding of the problems they
face will increase and their problem solving strategies will develop to become more
effective and efficient (Wardhani, 2015). At the end of the CMP learning activities,
students' are able to draw conclusions and interpret solutions from discussing problems
well. A goal of CMP is for students' to be able to conclude material logically, explain
material concepts and steps to answer them, and determine mathematical truth if there is
a relationship between material concepts and the situation they face (Fitriatien et al.,
2021).
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= CONCLUSION

Based on the research results and discussion, it was concluded that the
implementation of the Connected Mathematics Project (CMP) learning model on
students' Mathematical Problem Solving Ability (MPSA) was effective in the medium
effectiveness category. Furthermore, in learning, students' are actively involved in
discussing to solve problems, students' are enthusiastic in searching for and finding
solutions to problems and enthusiastic in presenting the results of their work in order to
get the best conclusions from the problem solving carried out. CMP learning is very well
applied in learning because it opens students' horizons to explore science and can develop
a sense of responsibility for students' in solving problems well and correctly. The
application of CMP requires research on the development of other mathematical abilities
both quantitatively and qualitatively.
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