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Abstract 

This study aims to determine the effectiveness of the CTL learning model using 

REACT Strategy with the mind map and the influence of learning independence on 
students' mathematical connection abilities. The research was conducted at Tran Nhan 

Tong Senior High School, Ho Chi Minh City, Vietnam. The research sample were 

students of class XA1 as the experimental class that applied the CTL learning model 

using REACT strategy with mind map and class XA2 as the control class that applied 
the expository learning model selected based on cluster random sampling. The 

research data were obtained through tests, questionnaires, and observations. The 

results showed that 1) the mathematical connection ability of the students that use CTL 

with the mind map-assisted REACT strategy reached the completeness criteria, 2) the 
mathematical connection ability of students that use CTL with mind map-assisted 

REACT strategy higher than the mathematical connection ability of students that use 

expository learning, and 3) there is a positive effect of student learning independence 

on the mathematical connection ability of students that use CTL with mind map-

assisted REACT strategy. 

© 2021 Published by Mathematics Department, Universitas Negeri Semarang 

1.  Introduction 

 
Vietnam is an ASEAN member country with the capital city of Hanoi. This country has an area of 332,968 

m2 with a topography consisting of hills, mountains, dense forests. More than half of Vietnam's indigenous 

population, the majority of whom are ethnic Kinh, reside in remote parts of the country. Although according 

to the World Bank's version (Secretariat, 2014) this country is classified as poor economically. The 

government's commitment to advancing the education of its people is very high, this can be seen in several 

strategic policies of the government, one of which is the 10-year learning policy. The 2005 Vietnam Law 

also supports this policy by emphasizing that every citizen, regardless of their ethnic background, 

religion/belief, gender, socio-economic status, has the same opportunities and opportunities to obtain 

educational services. 

Vietnam's success in education was evident when the country was successful in reaping Mathematical 

Achievements at the PISA (Program International Student Assessment) event in 2012, which was ranked 

the second-highest in Southeast Asia after Singapore (Development, 2016). Vietnam's score on PISA 2015 

was 495 for Mathematics, and a score of 525 in science, better than the OECD average score of 493. In the 

field of reading ability, Vietnam earned a score of 487 from the OECD average score of 493. Vietnam's 

achievement at the 2015 PISA shows that Vietnamese students have sufficient abilities in mastering basic 

mathematics. This achievement has made the Vietnamese Government even more enthusiastic about 

making policies to improve the quality of education. 

https://journal.unnes.ac.id/sju/index.php/ujme/
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Meanwhile, mathematics is a universal science that underlies modern technology and has an important 

role in various disciplines. Mathematics is also arranged in a structured, logical, and systematic manner, 

starting from the simplest concepts to the most complex ones. Apart from that, mathematics has also been 

regarded as the king of all sciences, and at the same time the servant of other sciences. To understand 

mathematics, there are several minimum abilities that students must have, which are known as basic 

abilities. The basic abilities of mathematics according to Martin (2000) include 1) problem-solving skills, 

2) reasoning skills, 3) communication skills, 4) connection skills, 5) representation skills. Among the basic 

abilities above, the most important thing to have is the mathematical connection ability. Mathematical 

connection ability is needed because mathematics is not divided into various separate topics, but is one unit. 

Besides, apart from being a field of science, mathematics cannot be separated from the various problems 

that occur in everyday life. 

The PISA results and NCTM Basic Ability are considered to be correlated with students' basic 

mathematical abilities. This is following the theme of PISA 2015, namely Mathematical Literacy, where 

mathematical abilities require individuals to be able to formulate, use and interpret them in various contexts. 

One of the mathematical literacy skills is the ability to connect various mathematical concepts, including 

procedures, facts, and tools to describe, explain and predict phenomena. 

Based on UNESCO's observations, the learning system in Vietnam has not emphasized the soft skills 

of students but still focus only on material (Tran & Stoilescu, 2016). The majority of applied learning also 

tends to teacher-centered learning which affects learning independence. The results of an interview with a 

Mathematics teacher at Tran Nhan Tong, Ho Chi Minh, Vietnam, revealed that students have not been able 

to use learning materials to solve various problems in real life. Learning in this school is still teacher-

centered with the learning strategy of expository. The results of the interview also revealed the fact that 

trigonometry is one of the materials that are less attractive to students. Even though trigonometry is a 

material that often appears in every national final exam and college entrance selection. This information 

raises the suspicion that the mathematical connection skills and learning independence of students in these 

schools are not good enough so that a certain solution is needed. Models, strategies, and learning media 

have an important role in determining the success of learning, especially in achieving optimal mathematical 

connection skills. The appropriate learning model to improve mathematical connection skills should 

actually be able to train students to: 1) link one mathematical material/topic to another material/topic, 2) 

link between scientific disciplines, and 3) link material with problems in the environment (Hendriana et al., 

2014; Prastiwi et al., 2014; Saminanto, 2015; Ratnawati et al., 2016; Mahendra & Mulyono, 2017; Siregar 

& Surya, 2017). 

CTL model directs students to learning process based on the experiences and daily contexts that students 

have and linked to concept of material in class, then allows students to relate and implement the concepts 

in everyday life (Berns & Erickson, 2001; Sihono, 2004; Pramitasari et al., 2011; Rahmadonna, 2011; 

Tambelu, 2013; Nilasari et al., 2016; Yildiz & Baltaci, 2016; Selvianiresa & Prabawanto, 2017). Based on 

Crawford (2001), the obstacles faced when using the CTL learning model are that it takes time, additional 

preparation, and extra hard work. In other words, teachers are required to devote additional time and energy 

to trying different strategies when they face obstacles and difficulties. The strategy that can be used and 

which is in accordance with the syntax of the CTL learning model according to Crawford (2001) is the 

REACT learning strategy. 

The term REACT here stands for a number of concepts, namely relating, experiencing, applying, 

cooperating, and transferring. The concept of relating means that this learning strategy links the material 

being studied with the context of real-life experiences or previous knowledge; the concept of experiencing 

is learning that makes students get a learning experience; the concept of applying is learning by applying 

the concepts that have been learned to use, by providing realistic and relevant exercises; the concept of 

cooperating is learning by conditioning students to work together, share, respond and connect with other 

learners; then transferring is learning that encourages students to learn to use the knowledge they have 

learned into new situations that have not been learned (Crawford, 2001; Sukmana & Wahyudin, 2011; 

Kaselin et al., 2013; Özbay & Kayaoglu, 2015; Utami, 2016; Yildiz & Baltaci, 2016). Through the stages 

of the REACT Strategy, it is hoped that students will be able to link mathematical ideas with problems 

related to real life. 

One of the internal factors that influence basic mathematical abilities, especially connection skills, is 

one's learning independence. Learning independence is an attitude that directs students to carry out their 
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own activities without the help and intervention of others(Hidayati & Listyani, 2010; Susilo & Kharisudin, 

2010; Suardana, 2012; Nahdi, 2017). Learning independence can be achieved with the help of appropriate 

learning tools or media, making it easier for students to understand mathematical concepts, one of which is 

with the help of a mind map. 

Mind map is apart from being a great route map for memory, also makes it possible to organize facts 

and thoughts in such a way that the natural workings of the brain are involved from the start (Buzan, 2006; 

Azman & Tee, 2014; L. M. Puspita et al., 2014; Ratnawati et al., 2016; Karim, 2016; Maharani, 2016; 

Priantini et al., 2016; L. Puspita et al., 2017). Mind maps can facilitate the learning process in various ways, 

namely (1) attracting attention and fun, (2) being structured and providing understanding, and (3) focusing 

on the mind (Buzan, 2006; Sari & Afgani, 2008). 

This study applies CTL model with a mind map and REACT strategy on trigonometry material for class 

X SMA to improve students' mathematical connection skills. The research scenario begins with the initial 

assignment of students to study material related to trigonometry. Next, students connect the concepts they 

already have with problems about trigonometry. Then by using student worksheet, students make invention 

and use the findings. At the final stage of the research, discussions were held to share knowledge. 

This study is focused on knowing: 

1. Does the mathematical connection ability of students that use CTL with the mind map-assisted REACT 

strategy achieve the Minimum Completeness Criteria? 

2. Does the mathematical connection ability of students that use CTL with mind map-assisted REACT 

strategy higher than the mathematical connection ability of students that use expository learning? 

3. Is there an positif effect of student learning independence on the mathematical connection ability of 

students that use CTL with mind map-assisted REACT strategy? 

The three points above are the focus as well as the formulation of the problem in this study. 

2.  Methods 

This type of study is quantitative research carried out through experimental activities using two independent 

variables, namely: learning models (X1) and learning independence (X2) and one dependent variable (Y), 

namely the ability of mathematical connections. This research design is a Quasy Experiment Design in the 

form of Post-test Only Control Design. 

The study population was all students of class X at Tran Nhan Tong School, Ho Chi Minh City, 

Vietnam. While the sample consists of two classes, namely XA1 as the experimental class and XA2 as the 

control class. Both classes were selected using the cluster random sampling technique. In the experimental 

class, the CTL learning model is applied with the REACT strategy assisted by mind map while for the 

control class the expository learning model is applied. 

The data was collected by using the mathematical connection ability test questions in the form of essays. 

Meanwhile, to determine the learning independence of the sample, a questionnaire and observation were 

used. The data analysis was carried out on the post-test value data to determine the criteria for minimum 

completeness, classical completeness, and differences in mathematical connection abilities between the two 

classes, as well as the effect of independent learning on students' mathematical connection abilities. Data 

analysis will also examine individual completeness, classical completeness, test differences in connection 

ability through regression analysis, including the effect of independent learning on students' mathematical 

connection abilities. 

3.  Results & Discussions 

Data analysis was carried out on the posttest value data to determine the minimum completeness criteria, 

classical completeness criteria, and differences in mathematical connection abilities between the two 

classes. 

The individual completeness test is carried out using the t-test of one party, namely the right side with 

the test criteria is reject 𝐻0 if 𝑡𝑐𝑜𝑢𝑛𝑡 ≥ 𝑡𝑡𝑎𝑏𝑙𝑒. The results of the calculation show 𝑡𝑐𝑜𝑢𝑛𝑡 = 6,2 >  𝑡𝑡𝑎𝑏𝑙𝑒 =

1,7 so that 𝐻0 is rejected and it is concluded that the average mathematical connection ability of the 

experimental class students reaches the individual completeness criteria, namely 71. The following is a 

picture of the percentage level of completeness. 
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Figure 1. Completeness percentage. 

 

The classical mastery test was carried out to determine the percentage of learning completeness in the 

experimental class at the 75% achievement point. This test uses the one-party proportion test, namely the 

right side with the criteria of the reject test 𝐻0 if the value of 𝑧𝑐𝑜𝑢𝑛𝑡 ≥  𝑧(0,5−𝛼). Based on the calculation 

results, it is known that 𝑧𝑐𝑜𝑢𝑛𝑡 = 1,875 >  𝑧𝑡𝑎𝑏𝑙𝑒 = 0,1736 so that 𝐻0  is rejected. So the proportion of 

completeness of the experimental class is more than 75%. 

The difference in the ability of the mathematical connection between the two classes was tested using 

the comparative test of two independent samples. With the help of SPSS, researchers used the Independent 

Sample Test and the test criteria were rejected 𝐻0 if the sig value was <5%. The results obtained show the 

value of sig = 0.005 < α = 5% so that 𝐻0 is rejected and it is concluded that the average connection ability 

of the two classes is different. This difference can be seen in the following figure. 

 

 
Figure 2. The rates of mathematic connection ability  

 

From Figure 2 it can be seen that the average mathematical connection ability of the experimental class 

students is higher than the average mathematical connection ability of students in the control class. 

Test the effect of independent learning on the mathematical connection ability using a simple regression 

analysis test. With the help of IBM SPSS Statistics 24, the test criteria accept 𝐻0 if 𝑆𝑖𝑔 > 5% in the 

ANOVA table. The results obtained show the value of sig. value = 0.000 <5%, which means that 𝐻1 is 

accepted. The results of the regression equation can be seen in the following: 
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Figure 3. Regression analysis and its equation graph 

 

The learning activities in this study answer the three proposed hypotheses. 

a. First hypothesis 

Classical completeness was tested using the one-party t-test, namely, the right side stated that the 

proportion of completeness of the experimental class is more than 75%. 

b. Second hypothesis 

The difference in the average ability of the mathematical connection between the experimental class 

and the control class is known using the help of SPSS, the Independent Sample Test with the reject criteria 

H0 if the sig value is <5%. Based on the calculation results, the sig value = 0,005 < 𝛼 = 5% is obtained 

so that 𝐻0 is rejected. The conclusion is that the average mathematical connection ability of students in the 

experimental class is higher than average mathematical connection ability of students in the control class. 

To find out whether there is an effect of the learning process using the CTL model with the mind map-

assisted REACT strategy, the following steps are taken: 

• Relating 

At this stage, students are invited to connect the concept of triangles and angles and then relate them to 

trigonometry. At this stage, students write down the questions that arise regarding the relationship 

between the two concepts. 

• Experiencing 

At this stage, students are invited to solve math problems that exist in everyday life through scientific 

experience gained. For example, students are invited to measure the angle of the school stairs to 

determine the height or distance between the ground floor and the second floor. 

• Applying 

At this stage, students learn to apply their knowledge through question practice. For example, students 

are asked to determine the height of the flagpole or the height of the building. 

• Cooperating 

In the cooperating stage, students are invited to collaborate with friends to hone their mathematical 

connection skills. 

• Transferring 

At this stage, students share their knowledge with other students. This is reflected in the discussion and 

question-and-answer activities. In addition, students summarize ideas and findings from the previous 

steps into a mind map. 

Apart from testing the 2 hypotheses above, testing is also carried out on the thrid hypothesis, which is 

to see the relationship between independent learning (X) and mathematical connection ability (Y). Based 

on the simple regression analysis test, the results of the regression equation are Y= 34.324 + 0.623X  which 

means H1 is accepted. In other words, the higher the student's learning independence will result in a high 

mathematical connection ability. Thus it can be concluded that independent learning has a positive effect 

on the ability of mathematical connections. 

The simple regression analysis test also obtained the coefficient of determination R2 = 0.452 as shown 

in Figure 3. This value indicates that the student learning independence variable affects the student's 



K.D. Nurhayati, YL. Sukestiyarno, Mulyono 199 

 

Unnes J. Math. Educ.2021, Vol. 10, No.3, 194-200 

mathematical connection ability variable by 45.2%. In other words, there are still 54.8%  of variables other 

than independent learning that also affect the student's mathematical connection ability variable. 

4.  Conclusion 

Based on the discussion and analysis of the research data, it can be concluded that: 

 

1. The mathematical connection ability of the students that use CTL with the mind map-assisted REACT 

strategy reached the completeness criteria. 

2. The mathematical connection ability of students that use CTL with mind map-assisted REACT strategy 

higher than the mathematical connection ability of students that use expository learning. 

3. There is an positif effect of student learning independence on the mathematical connection ability of 

students that use CTL with mind map-assisted REACT strategy. 
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