
Volume 6, Nomor 1, Juli 2024, pp. 112-122  

112 
 
  This work is distributed under the terms of Creative Commons Attribution 4.0 International License 

 

 
 

 

The Differences in Effectiveness of Learning Using Contextual Teaching 

and Learning (CTL) and the Missouri Mathematics Project (MMP) in 

Terms of Mathematics Learning Outcomes 

 
Yosepha P. W. Laja1, Eduardus B. S. Delvion2* Meiva M. L. Siahaan3, Ermelinda 

Nainahas4, Minanur Rohman5
 

123Department of Mathematics Education, Universitas Timor, Nusa Tenggara Timur, Indonesia 
4State Junior High School Neonbat, Nusa Tenggara Timur, Indonesia 

 5Department of Mathematics, Ondukuz Mayis University, Samsun, Türkiye 

*Correspondence:  ed_del@unimor.ac.id  
 
 

Received: May 16th,2024. Accepted: July 23th, 2024. Published: July 30th, 2024 

 
ABSTRACT 

This study aims to compare the effectiveness of learning using Contextual Teaching and Learning (CTL) and the 

Missouri Mathematics Project (MMP) in terms of students' mathematics learning outcomes. The research method 

employed was an experiment with a pretest-posttest non-equivalent comparison-group design.  The research 

employed an experimental method with a pretest-posttest non-equivalent comparison-group design. The independent 

variable is the learning model, while the dependent variable is the mathematics learning outcomes. The instruments 

used were a learning outcome test and an observation sheet for the implementation of learning. The results of the 

study indicate that both learning models, CTL and MMP, are effective in improving students' mathematics learning 

outcomes. The Wilcoxon test analysis showed that the significance values for both models were less than 0.05, 

indicating their effectiveness. However, the Mann-Whitney test revealed no significant difference in effectiveness 

between the two learning models. These findings suggest that both CTL and MMP can be used as effective 

alternative teaching methods to enhance students' mathematics learning outcomes. This study contributes to the 

selection of appropriate teaching methods to improve understanding and learning outcomes in mathematics. It is 

recommended for future researchers to investigate other aspects such as cognitive, psychomotor, or affective 

domains, and for teachers to consider using CTL and MMP in their teaching activities. 
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Introduction 
 

Mathematics remains a subject considered difficult by students, resulting in some students still 

achieving low learning outcomes in mathematics (Ramadhantri et al., 2019). Several factors contribute 

to these low outcomes, primarily because what they learn does not get stored in their long-term memory. 
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Instead, the mathematical knowledge they acquire is only temporarily stored in their short-term memory. 

To address this issue, the role of the teacher in mathematics instruction is crucial (Backfisch et al., 2020). 

 

Teachers play a significant role in planning instruction that helps students acquire and retain 

knowledge in their long-term memory (Santrock, 2011). Instruction should be meaningful for students, 

allowing them to have enjoyable learning experiences through specific learning activities. Therefore, 

teachers are required to create innovative and meaningful instructional methods, so students' learning 

experiences can be fulfilled, leading to the retention of knowledge in long-term memory and, 

consequently, improved learning outcomes (Arends & Kilcher, 2010). 

Innovative instructional methods can include the contextual teaching and learning (CTL) model and 

the Missouri Mathematics Project (MMP) (Marliani, 2015). In the CTL model, students learn through 

contextual matters in their daily lives. This model involves inquiry activities to construct students' 

knowledge through everyday experiences. Through CTL, students are expected to gain their learning 

experiences independently (Sukniasih et al., 2023). Meanwhile, the MMP model can enhance students' 

mathematics learning outcomes and creative thinking skills by completing projects individually or in 

groups (Ndiung et al., 2021). The Missouri Mathematics Project (MMP) has specific implementation 

steps: review, development, group/cooperative work, seatwork, and homework (Dalimunthe & Ariani, 

2023). A characteristic of the MMP model is the presence of project worksheets (student work sheets). 

The application of CTL and MMP is expected to help students gain learning experiences that can improve 

their learning outcomes (Jannah et al., 2013). 

In junior high school, specifically within SMP/MTs, the instruction of mathematics presents 

significant challenges due to the inherently abstract nature of certain topics. This abstract nature often leads 

to difficulties in comprehension and negatively impacts students' learning outcomes. A prime example of 

such a challenging topic is linear equations, which is a fundamental part of the mathematics curriculum and 

is frequently featured in various critical examinations such as AKM, UTBK, and other national written 

tests. Due to the importance of these exams in assessing students' academic abilities and determining their 

future educational opportunities, it is imperative that students achieve a solid understanding of linear 

equations. The difficulties associated with teaching this topic necessitate the exploration of effective 

instructional methods to enhance student comprehension and performance. In light of this, a study was 

conducted titled “The Difference in the Effectiveness of Instruction Using Contextual Teaching and 

Learning (CTL) and the Missouri Mathematics Project (MMP) in Terms of Mathematics Learning 
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Outcomes.” This study aims to investigate and compare the effectiveness of two distinct instructional 

approaches: Contextual Teaching and Learning (CTL) and the Missouri Mathematics Project (MMP). The 

effectiveness of these teaching methods is assessed by examining the changes in students' mathematics 

learning outcomes before and after the application of each instructional strategy. By evaluating these 

changes, the study seeks to determine which method provides a more substantial improvement in student 

understanding and performance in the topic of linear equations. The findings of this study are expected to 

provide valuable insights into the most effective teaching practices for overcoming the challenges 

associated with abstract mathematical concepts in junior high school education. 

 

Methods 
 

The research conducted is an experimental study with a pretest-posttest non-equivalent comparison-group 

design (Amiluddin & Sugiman, 2016). The population in this study is seventh-grade students. The samples 

in this study are seventh-grade classes A and B, each implementing the CTL and MMP instructional 

models (Palobo, 2016). The independent variable in this study is the instructional model used, namely 

CTL and MMP (Anggraeni, 2020). The dependent variable in this study is mathematics learning 

outcomes. Meanwhile, the control variables in this study are the teaching teacher, instructional materials, 

and learning time. The instruments used to collect data in this study are learning outcome test instruments 

and observation sheets for the implementation of learning (Ahmad Hasan et al., 2023). The data are then 

analyzed descriptively for observational data. Meanwhile, for pretest and posttest data obtained, they are 

analyzed through tests of normality, homogeneity, and ANOVA tests for equality of means in each 

experimental class (Wiswasta et al., 2017). If the analysis results show normal and valid data, parametric 

statistical tests such as one-sample t-tests and ANOVA tests will be conducted (Wahyuni, 2020). 

However, if the prerequisites analysis results are not met, the data will be analyzed using non-parametric 

statistical tests such as the Wilcoxon test and the Mann Whitney U test (Verma & Abdel-Salam, 2019). 
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Figure 1. Research Flowchart 
 

 

Results and Discussion 
 

This study employs two experimental classes: the Missouri Mathematics Project (MMP) class and the 

Contextual Teaching Learning (CTL) class. After the data was collected, it was then analyzed 

descriptively as shown in Tables 1 and 2. It is evident that the number of students in the MMP class is 27, 

whereas the CTL class has 26 students. The lowest pretest score for both the MMP and CTL classes is 11, 

while the lowest posttest score is 0 for the MMP class and 11 for the CTL class. The highest pretest score 

for the MMP class is 33, whereas for the CTL class it is 44. The highest posttest score for the MMP class 

is 67, whereas for the CTL class it is 66. 

Table 1. MMP Class 
 

Descriptive Statistics 

 N Minimum Maximum Mean Std. 
Deviation 

Pretest 27 11 33 16.30 7.070 

Posttes 27 0 67 29.44 18.262 

Valid N 
(listwise) 

27     

 

Table 2. CTL Class 
 

Descriptive Statistics 
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N 
 

Minimum 
 

Maximum 
 

Mean 
Std. 

Deviation 

Pre 26 11 44 18.62 10.210 

Post 26 11 66 32.58 14.420 

Valid N 
(listwise) 

 

26 
    

 

 

After presenting the data descriptively, a prerequisite test was conducted to determine whether to 

use parametric or non-parametric statistical tests. The prerequisite test involved the Normality Test. Data 

can be considered normally distributed univariately if the significance value for each research variable is 

greater than or equal to 0.05. The results of the normality test, shown in Table 3, indicate that the 

significance values for each variable are less than 0.05, thus concluding that the data is not normally 

distributed. Since the data does not meet the prerequisite test, the subsequent statistical test used is the 

non-parametric statistical test. 
Table 3. Normality Test for Each Data Set 

 

Tests of Normality 

 Kelas Kolmogorov-Smirnova
 Shapiro-Wilk 

 Statist 

ic 

df Sig. Statistic df Sig. 

Pretest MMP .366 27 .000 .708 27 .000 

CTL .311 26 .000 .738 26 .000 

Posttest MMP .214 27 .003 .909 27 .022 

CTL .230 26 .001 .880 26 .006 

a. Lilliefors Significance Correction 
 

1. Wilcoxon Test 
 

The Wilcoxon test aims to determine the effectiveness of a learning model based on learning 

outcomes (Krishnamoorthy, 2020). The data used for this analysis are pretest and posttest scores. The 

hypotheses used in this test for the first experimental class are 𝐻0, the MMP learning model is not effective 

based on learning outcomes, and 𝐻1, the MMP learning model is effective based on learning outcomes 

(Abidin, 2020). For the second experimental class, the hypotheses are 𝐻0, the CTL learning model is not 

effective based on learning outcomes, and 𝐻1, the CTL learning model is effective based on learning 

outcomes (Renaldi et al., 2022). 

The Wilcoxon test results for the MMP class can be seen in Table 4. Referring to Table 4, it is evident 

that the significance value is 0,01 less than 0,05 leading to the rejection of 𝐻0. Therefore, the decision is 
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that the MMP learning model is effective based on learning outcomes. The results of the Wilcoxon test for 

the MMP class can be observed in Table 4. Referring to Table 4, it is evident that the significance value 

0,01 is less than the chosen significance level 0,05, leading to the rejection of the 𝐻0. Therefore, the decision 

made is that the MMP learning model is effective based on learning outcomes. 

Table 4. Wilcoxon Test Results for MMP Class 

Test Statistics Kelas MMP 

 
Post - Pre 

Z -3.258b 

Asymp. Sig. (2-tailed) .001 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

 

Table 5 shows the results of the Wilcoxon test for the CTL class. Referring to this table, it is evident 

that the significance value 0,01 is less than the chosen significance level 0,05, leading to the rejection of 

the 𝐻0. Therefore, the decision made is that the CTL learning model is effective based on learning 

outcomes. 

Table 5. Wilcoxon Test Results for CTL Class 

Test Statisticsa 

 
Post - Pre 

Z -3.984b 

Asymp. Sig. (2-tailed) .000 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

 

2. Mann-Whitney Test 

The Mann-Whitney test aims to determine whether there is a difference in the means of two 

independent samples (Bird, 2019; Prabowo Hadi, Suwanda Dadang, 2022). The hypotheses used in this test 

are 𝐻0, the MMP learning model is not more effective than the CTL learning model based on learning 

outcomes, and 𝐻1, the MMP learning model is more effective than the CTL learning model based on 

learning outcomes (Adha & Refianti, 2018). The test results can be seen in Table 6. Referring to Table 6, 

it is evident that the significance value 0,191 > 0,05, leading to the acceptance of 𝐻0 . Therefore, the 

decision made is that the MMP learning model is not more effective than the CTL learning model based on 

learning outcomes. 
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Table 6. Mann-Whitney Test Results 

Test Statisticsa 

 
Nilai 

Mann-Whitney U 269.000 

Wilcoxon W 620.000 

Z -1.307 

Asymp. Sig. (2-tailed) .191 

a. Grouping Variable: Kelas 

 

  Discussion 
1. Effectiveness of the MMP Learning Model in Terms of Learning Outcomes 

The research findings indicate that the MMP is effective in terms of learning outcomes. This is attributed 

to the numerous problem-solving exercises given to students, which helps them become proficient in 

understanding mathematical concepts. This discovery aligns with Thorndike's theory of the law of 

exercise, stating that habitual practice leads to proficiency (Hermansyah, 2020). MMP proves effective 

as it aids students in comprehending the conveyed materials and encourages active learning (Rahman & 

Nasryah, 2020; Rusdiyana & dkk, 2018). 

 

2. Effectiveness of the CTL Learning Model in Terms of Learning Outcomes 
 

 

This study was conducted at SMPN Neonbat, class VIIIB, as the second experimental group. The subject 

matter of this research is linear equations. The primary objective of implementing the Contextual Teaching 

and Learning (CTL) model is to facilitate students in understanding mathematics, specifically linear 

equation topics, through real-life problems. Based on the analysis of student learning completeness before 

treatment (pretest), none of the students achieved mastery. However, after treatment, only 2 students 

reached mastery. This indicates a change before and after treatment, although not to its fullest extent. 

Additionally, the statistical test results indicate the effectiveness of CTL on learning outcomes. One of the 

reasons CTL is effective in learning outcomes is that it helps students connect the subject matter with real- 

life contexts, allowing them to apply the learned material. Students strive to utilize their previous 

experiences, build existing knowledge, and make connections between what they learn and its real-life 

applications (Berns, R. G. & Eriskson, 2001; Rahmawati ES & Harta, 2014). Another factor contributing 

to the effectiveness of CTL on learning outcomes is the teacher factor. Based on the observation sheets 

filled out by observers, the teacher successfully manages the CTL class and collaborates with students to 

discover knowledge. Additionally, the teacher effectively provides information, manages the class, acts 
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as a facilitator, and motivates students. Another factor contributing to the effectiveness of CTL from the 

students' perspective is their enthusiasm and motivation in learning using Constructive Student 

Worksheets (LKS) prepared by the teacher. During the learning activities, students successfully discover 

knowledge with the teacher's assistance. However, the final results show that only 2 students passed the 

exam.  This is presumed to be due to students feeling unprepared as the test schedule was given 

immediately after the learning activities. 

 

3. Discussion on Differences in Effectiveness 
 

 

The hypothesis test results indicate no difference in effectiveness between the two experimental classes. 

This could be due to the similarity between both learning models, as they both demand critical thinking 

from students, whether contextually or through problem-solving exercises. Additionally, teachers 

successfully implement the models, as observed from the observation sheets, which show a fairly good 

percentage of learning activity implementation. Provide as sufficient information about the formula and 

place information for each aspect parallel to the right. Not in descending order. Avoid excessive formula 

descriptions. The characteristic of the discussion is connecting research results with in line theories or 

previous research results. The discussion is also an answer to the question of why facts such as those 

findings in the research. It should be remembered that the discussion does not repeat the data in the 

research results. 

 

Conclusion 
 

Based on the research findings and discussions, it can be concluded that 1) the Missouri 

Mathematics Project (MMP) learning model is effective in terms of learning outcomes, 2) the 

Contextual Teaching Learning (CTL) learning model is effective in terms of learning outcomes, and 3) 

there is no difference in effectiveness between MMP and CTL in terms of mathematics learning 

outcomes. 

These research findings can serve as a reference for other researchers to investigate the MMP and 

CTL learning models from other aspects (cognitive, psychomotor, or affective). Additionally, teachers 

can utilize both MMP and CTL models in their teaching activities as alternative learning methods. 
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