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1. INTRODUCTION 

The National Council of Teachers of Mathematics (NCTM, 2000: 67) states that there are five abilities that students must 

have in learning mathematics, namely mathematical problem solving, mathematical reasoning, mathematical 

communication, mathematical connection and mathematical representation. According to Polya (Lambertus, 2011) 

problem solving is an attempt to find a way out of a difficulty and achieve a goal that cannot be achieved immediately. 

Gunantara (2014) states that problem solving is the ability or potential that students have in solving problems and 

applying them in everyday life. According to Kusumawati (Mawaddah, 2015) mathematical problem solving is the ability to 

identify the elements known, asked, and the sufficiency of the elements needed, able to make or compile mathematical 

models, can choose and develop solution strategies, able to explain and re-examine the answers obtained. 

Based on some of the above opinions, the researcher concludes that problem solving ability is a person's effort to find a 

way out in solving problems by identifying the necessary elements, compiling models, developing solution strategies and 

applying them in everyday life. In addition, problem solving is so important that it is the general purpose of teaching 

mathematics, even as the heart of mathematics, meaning that problem solving ability is the basic ability that a person 

must have in learning mathematics (Fauziah, 2010). Judging from these objectives, problem solving is quite important in 

the learning process of mathematics. The importance of problem solving skills is not in line with the reality, students' 

mathematical problem solving skills are still relatively low. This is evidenced by the results of research conducted by Putra 

(2014) on junior high school students which showed that the average mathematical problem solving ability in the 

experimental class was 0.20 with a low improvement classification and for the control class it was 0.15 with a low 

improvement clarification. This shows that the increase in mathematical problem solving ability in both classes is still 

relatively low. 

This is also in line with the results of interviews and observations that researchers conducted at SMP Negeri 1 Juli with 

Mrs Siti Aisyah S.Pd (mathematics teacher) class VII showed that students' mathematical problem solving skills are still 

very low, because students do not understand mathematical concepts, do not pay attention to what the teacher explains 

and can be seen from the number of students who do not understand how to solve problems in mathematics, most students 
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consider mathematics a difficult lesson because the material is difficult to understand and not interesting.  Students have 

difficulty when given practice problems related to everyday life even though the supporting material to solve these 

problems has been taught by the teacher. Students do not identify known elements, compose problems, and solve answers. 

So that students do not solve problems properly and correctly. To be clear, based on the problems given by researchers at 

SMP Negeri 1 Juli, the level of problem solving ability is still low. 

 

Problem:  

Nailul bought 8 watermelons. He paid 2 hundred thousand notes and got change for Rp. 20,000. how much is the price of 

each watermelon? (a) From the information make known and asked from the problem, (b) Make a mathematical model to 

determine the price of each watermelon, (c) if Nailul buys 5 watermelons how much does he have to pay, (d) check again. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. One student's answer 
 

Based on Figure 1. shows the less-than optimal problem-solving ability because there are student answers that are 

incomplete and correct, from the above problems there are 4 stages of solving a problem, namely understanding the 

problem, composing a solution, solving the problem and finally checking back. Based on student answers at the stage of 

understanding the problem, students are able to know what is known and what is asked in the problem, then at the hold 

planning the solution students also do not understand how to solve, students should first find the total amount and then 

find the amount of each watermelon and make it in a mathematical model so that it makes students mistaken in solving 

the problem. And in the final stage students do not recheck the answer to make sure the answer they have given is correct 

and in accordance with the problem. Therefore, to overcome these problems, it is necessary to develop a learning model 

related to problem solving skills, one of which is a cooperative learning model. In addition to helping students understand 

difficult concepts, cooperative learning models can also be useful in helping students solve problems as well as fostering 

students' cooperation skills in their groups and training students in understanding the material presented. 

The cooperative learning model for learning improvement that is in accordance with the problem is the Think Pair 

Share model. The Think Pair Share cooperative learning model is a type of cooperative learning designed to influence 

students' interaction patterns, this activity encourages students to get used to thinking first independently, then working 

in pairs (Warsono & Hariyanto, 2012). With the Think Pair Share of cooperative learning model, students are given time to 

think individually and then grouped in pairs to work together and build knowledge, after which each group is given time to 

present the results of the discussion. Based on the background of the problems described above, the research was conducted 

with the title "Improving students' mathematical problem-solving ability through the think pair share cooperative learning 

model: A study of the quantitative experimental” 
 

2. RESEARCH METHOD 
The approach used in this research is a quantitative research approach. According to Sugiyono (2016: 8), quantitative 

research can be interpreted as a research method based on researching certain populations or samples, collecting data 

using research instruments, quantitative/statistical data analysis with the aim of testing predetermined hypotheses. The 

type of research used in this research is quasi experimental design (pseudo experiment) with data analysis techniques 

processed from data obtained from research results in the form of numbers and analysed using statistical formulas. 

Errors in drafting 

Error in solving the problem 

Does not check his/her answer again 



Mursalin & Saputra                                     International Journal of Trends in Mathematics Education Research, Vol. 6, No. 2 (2023), pp. 162~169 

 

164 

According to Sugiyono (2016: 72), quasi experimental design has a control class, but cannot function fully to control outside 

variables that affect the implementation of the experiment, quasi experimental design is used because in reality it is 

difficult to get a control class used for research. 

Based on the study objectives, namely to determine the improvement of students' mathematical problem-solving ability 

through the implementation of the Think Pair Share learning model. Researchers treated the experimental class with the 

Think Pair Share type cooperative learning model which was carried out in the odd semester of the 2022/2023 academic 

year. Meanwhile, the control class used a scientific learning model. The design used is nonequivalent control group design, 

as stated by Sugiyono (2016: 79), as follows: 
 

Table 1. Research design 

Groups Pre-test Treatment Post-test 

Experiment O1 X O2 

Control O3 - O4 

(Sources: Sugiyono 2017:79) 
 

Description:      

O1 : Pre-test for Experiment class 

O2 : Post-test for Experiment class 

X :  Implementation of the Think Pair Share 

O3 : Pre-test for Control class 

O4 : Post-test for Control class 
 

This study was conducted at SMP Negeri 1 Juli in Bireuen Regency. The researcher chose this location as a place to 

conduct study with the following considerations: The location of SMP Negeri 1 Juli on the side of Jl. Bireuen-Takengon KM. 

4 Juli, Bireuen and located in Paloh Village which makes researchers easy to reach. This school is open to the possibility of 

carrying out research using the Think Pair Share learning model. This study was conducted in the odd semester of the 

2022/2023 school year. 

The population in this study were all students of SMP Negeri 1 Juli in the 2022/2023 academic year consisting of 5 

classes, namely VII1, VII2, VII3, VII4, and VII5. Researchers used purposive sampling technique, which is a sampling 

technique by way of consideration. In purposive-sampling, the sample members selected are samples that have 

homogeneous characteristics taken into consideration from the time of implementation and classes that make it possible to 

carry out research. The sample is part of the overall object owned by the population (Sugiyono, 2016: 81). The samples in 

this study were two classes of students from five VII classes. The samples were class VII2 as the experimental class and 

class VII3 as the control class. In this study, the test type instrument was a test of students' mathematical problem-solving 

ability. The tests that researchers use are tests given to students before and after the learning process (pre-test and 

post-test) which aims to determine the existence of an increase in students' mathematical problem-solving skills through 

the application of the Think Pair Share type cooperative learning model consisting of 7 questions in the form of descriptions 

concerning social arithmetic material with a time allocation of 90 minutes. Then 5 questions will be used in the pre-test 

and post-test questions in learning. As for obtaining accurate data, the test is used. Tests that meet good criteria, namely 

test validity, reliability, differentiating power, and which have a minimum difficulty level of moderate. 
 

3. RESULTS AND DISCUSSION 

3.1 Results 

This study is quantitative in which data is obtained in the form of numbers which are then analyzed using SPSS 18. Data 

The results of this study are analyzed to determine the increase in students' mathematical problem-solving capabilities 

through the application of the Think Pair Share Cooperative Learning Model. Researchers have conducted research at 

SMP Negeri 1 July in the odd semester on July 12-31 July in the school year 2022/2023. In this study involving two classes, 

namely class VII2 is an experimental class where the class was given pre-test questions after that was given treatment 

using the Think Pair Share cooperative learning model and then given a post-test question, with a total of 20 students. 

Whereas class VII3 is a control class given pre-test after that gets learning that uses scientific learning and then given a 

post-test, and also the students totaling 20 people. The results of data that have been collected and obtained by researchers 

are data on students' mathematical problem-solving capabilities and obtained from test instruments, namely pre-test and 

post-test. Pre-test data and post-test both classes, namely the experimental class and the control class, the N-Gain test, 

normality test, homogeneity and hypothesis test (T-test) will be carried out using SPSS 18. 

The following is a table that uses pre-test descriptive data, post-test, and N-gain for students' mathematical 

problem-solving capabilities tests. The pre-test and post-test scores are as follows: 
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Table 2. Data Score of the Mathematical Problem-Solving Ability in Experimental Class 

Value 
Experimental class 

N Xmin Xmax x ̅ s 

Pre-test 20 0 48 25,4 14,641 

Post-test 20 48 80 61,2 10,155 

N-Gain 20 0,53 1,00 0,6 0,125 

Maximum Score = 80 

 

Table 3. Data Score of the Mathematical Problem-Solving Ability in Control Class 

Value 
Control Class 

N Xmin Xmax x ̅ s 

Pre-test 20 0 60 32,0 18,896 

Post-test 20 32 72 49,4 12,800 

N-Gain 20 0,22 0,6 0,37 0,120 

Maximum Score = 80 
 

Based on Table 2 and Table 3, an average pre-test of students' mathematical problem-solving capabilities is obtained 

in the experimental class 25.40 and in the control class 32.00 from the ideal maximum score of 80. The second average 

pre-test is not relatively the same, this shows that the ability of students' mathematical solving in both classes before 

learning is not the same relative. The difference that can be concluded based on the average pre-test score is that the 

ability to solve students 'mathematical problems in the experimental class is no better than the ability to solve students' 

mathematical problems in the control class. It is clear that the pre-test results of the experimental class 25.40 < 32.00 

which is the result of the control class pre-test. After being given learning using cooperative learning type Think Pair Share 

in the experimental class and scientific learning in the control class, a post-test test is carried out. The results of the 

students' mathematical problem-solving abilities are different. The difference in the average post-test score of the two 

classes is the ability to solve the mathematical problem of experimental class students increased to 61.20 and the ability to 

solve students' mathematical problems in the control class increased to 49.40. Seen after post-test in both classes the 

ability to solve mathematical problems of students in the experimental class is better than the ability to solve students' 

mathematical problems in the control class. This can be seen in the following rod diagram to be more-clear in comparing 

the average pre-test and post-test scores, along with the average score of students' mathematical problem-solving 

capabilities in pre-test and post-test. 

 

 

 

 

 

  

 

 

 

 

 

 

Figure 2. Pre-test score diagram and post-test ability to solve mathematical problems 
 

The N-Gain results aim to see whether the ability to solve the mathematical problem of students taught through the 

application of the Think Pair Share Cooperative Learning Model is better than scientific learning, and can see an increase 

in students' mathematical problem-solving skills through the following image diagram. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. N-Gain Diagram The ability to solve mathematical problems 
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Based on Figure 3, states that the average N-Gain experimental class has an average of 0.6 (medium category), while 

the control class has an average of 0.37 (medium category). The results of this study indicate that the ability to solve 

students' mathematical problems increases. The ability to solve students 'mathematical problems through the application 

of the Think Pair Share type cooperative learning model is better than the ability to solve students' mathematical problems 

through scientific learning on social arithmetic material. So that the application of the Think Pair Share Cooperative 

Learning Model is more effective to improve mathematical problem-solving capabilities. 

 

Hypothesis test 

Before the hypothesis test is carried out, prerequisites testing which includes the normality test and homogeneity test. The 

following is described the results of testing normality and homogeneity of the data score of the mathematical connection of 

students who are processed with SPSS 18 software. 

 

N-Gain normality test 

Normality test N-Gain score aims to see whether the test data obtained from the pre-test and post-test values are normally 

distributed or not. If the data is normally distributed, it can be continued with the homogeneity test. While the test data is 

not normal, then followed by a non-parametric test. This study uses the Shapiro-Wilk technique because the sample in this 

study is less than 30. where the significant value is greater than 0.05, the data is normal distributed. The formulation of 

the hypothesis used is: 

Ho: The sample comes from a normally distributed population 

Hα: Samples come from an abnormal population 

 

If the value of sig (p-value) < α (α = 0.05) then Ho is rejected 

If the value of sig (p-value) ≥ α (α = 0.05) then Ho is accepted 

The following are the results of the calculation of the data normality test for the experimental class and the control class 

using SPSS 18 software presented in Table 4. 
 

Table 4. Normality Test Results Data 

Groups 
Shapiro-Wilk 

Statistic Df Sig. 

Experiment 0,881 20 0,019 

Control 0,887 20 0,023 

 

The normality test results for the N-Gain score of students' mathematical problem-solving capabilities in the 

experimental class have a significant value of 0.019 and the control class obtained a significant value of 0.023 then the 

results of the two classes < 0.05. So that the experimental class data and control classes are abnormal. This is because the 

significant results of the experimental class and the control class < 0.05 then Ho is rejected and HA is accepted. So that the 

N-Gain Score Data the ability to solve students' mathematical problems in the experimental class and the control class is 

not normally distributed, so it is not necessary to find homogeneity. 

 

 Figure 4. Graph of Normality Test Results N-Gain Experimental Class and Control Class 

 

Based on Figure 4, shows that points or data spread randomly to the diagonal line. If the residual is not normally 

distributed, the points that describe the data will stay away or spread and do not follow the diagonal line. In this figure 

shows that the points or data spread randomly to the diagonal line, this proves that the results of the data in the 

experimental class are not normally distributed. Because both data are not normally distributed, the testing used for 

collecting hypotheses is to use a non -parametric test. 
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Non -parametric test the ability to solve students' mathematical problems 

Based on the results of the previous normality test, it is concluded that the N-Gain Experimental class score and the 

control class are abnormal, so as to prove that the N-Gain score of the mathematical problem-solving capabilities of the 

experimental class students is better than the control class, the average comparison test is carried out The average N-Gain 

score using a non-parametric test (Mann-Whitney U-Test). The examiner is based on the following hypothesis: 
 

The following is a table of t-test results as follows: 
 

Table 5. Data on the Comparison Test Results N-Gain Rank Ability to Solution Ability 

Statistics Value Description Conclusion 

Mann-whitney U 15,500 
Ho rejected Hypothesis is accepted 

Asymp. Sig (1-tailed) 0,000 

 

Based on the results of the Mann-Whitney U-Test in Table 5, the ASYMP value was obtained. Sig. (1-tailed) 0,000 < α = 

0.005. This shows that Ho is rejected, meaning that the increase in the problem-solving ability of experimental class 

students is significantly better than the control class students, thus it is proven that the hypothesis that states the ability 

to solve the mathematical problem of students who obtain the application of the Think Pair Share learning model more 

both from students who get a scientific learning model. 

3.2 Discussions 

The results showed that there was an increase in student mathematical problem solving through the application of the 

Think Pair Share cooperative learning model in the experimental class with the hypothesis value of 0,000, because in the 

learning model the teacher distributed students into pairs of groups to facilitate students to resolve each other Problems 

simultaneously, so students can connect the thoughts with one another. So, it can be concluded that there is an increase in 

student mathematical problem solving through the application of the Think Pair Share cooperative learning model. The 

following are students' answers with indicators of students' mathematical problem-solving abilities: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Answers to experimental class students 
 

Based on the answers students can be seen that students are able to understand what problems are known and asked from 

the problem, where students are able to reason and separate the parts known in the questions and the parts asked from the 

problem, and are able to write known and asked correctly and completely and completely. The ability of students to plan 

problems is enough to understand, because at the stage of understanding what is known and asked is correct, then in the 

next solution is the stage of planning the student problem is calmer and seems to understand the solution, where the 

strategy in planning the problem is correct students solve the problem correctly so that Students are able to state that the 

results of the completion of the questions and answers to the questions that are done with the correct stages. 
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Figure 6. Answers to the Control Class Students 

 

Based on answers students can be seen that students are able to understand the problem, write known and asked correctly 

and have been able to plan problems. However, at the stage of solving problems students cannot solve them, proven 

students' answers have graffiti. So that at the stage of re -examining students are unable to express the results of the 

answer. So, it can be concluded that in the experimental class using the Think Pair Share learning model is better than the 

control class with scientific learning. 

 

4. CONCLUSION 

Based on the results of research data obtained and analyzed as well as hypothesis testing, it can be concluded that 

improving the ability to solve mathematical problems students who get the application of the Think Pair Share Cooperative 

Learning Model is better than students who obtain a scientific learning model. Then the researcher concluded that the 

application of the Think Pair Share (TPS) learning model increased on the ability to solve students' mathematical 

problems. 
 

CONFLICT OF INTEREST 

There are no conflicts of interest declared by the authors. 
 

REFERENCES 

Abda, M.I. (2019). “Penerapan Pendekatan Somatic, Auditory, Visaul Dan Intellectual (SAVI) Untuk Meningkatkan 

Kemampuan Komunikasi Matematis Dan Disposisi Matematis Siswa Di SMK Negeri 1 Nisam”. Skripsi. Aceh 

Utara: Universitas Malikussaleh.   

Abdul, M. (2013). Strategi Pembelajaran. Remaja Rosdakarya: Bandung. 

Akbar, Padillah, dkk. (2018). “Analisis Kemampuan Pemecahan Masalah dan Disposisi Matematik Siswa Kelas XI SMA 

Putra Juang dalam Materi Peluang” Journal Cendekia: Jurnal Pendidikan Matematika, 2(1), 144-153. 

Arikunto, S. (2010). Prosedur Penelitian Suatu Pendekatan Praktik. Jakarta: Rineka Cipta. 

Arikunto, S. (2013). Dasar-dasar evaluasi pendidikan. Jakarta: Bumi Aksara. 

Arsaf, A.M., Taufan, I., Nur, S. (2018). Model Pembelajaran PPS (Problem Possing & Solving). Sukabumi: CV Jejak. 

Besti, D. (2017)."Upaya Meningkakan Kemampuan Komunikasi Matematis Menggunakan Pendekatan Pendidikan 

Matematika Realistik Indonesia (PMRI) Ditinjau Dari Jenis Kelamin Siswa MTs Muhammadiyah Sukarame 

Bandar Lampung Tahun Ajaran 2016/2017.Jurnal (internet).  



Mursalin & Saputra                                     International Journal of Trends in Mathematics Education Research, Vol. 6, No. 2 (2023), pp. 162~169 

 

169 

Ertikanto, C. (2016). Teori Belajar dan Pembelajaran. Yokyakarta: Media Akademi. 

Fauziah, A. (2010). Peningkatan Kemampuan Pemahaman Dan Pemecahan MasalahMatematik Siswa SMP Melalui 

Strategi React. Forum kependidikan, 30(1). 

Meningkatkan Kemampuan Pemecahan Masalah Matematika Siswa Kelas V. Jurnal Mimbar PGSD Universitas 

Pendidikan Ganesha. 2 (2) halm 1-10. Singaraja: Universitas Pendidikan Ganesha. 

Hamdayana, J. (2014). Model dan Metode Pembelajaran Kreatif dan Berkarakter. Bogor: Ghalia Indonesia. 

Hayati, N (2009). Penerapan Model Pembelajaran Kooperatif Tipe Think Pair Share (TPS) Dengan Pendekatan 

Kontekstual Pada Materi Pokok Persegi Panjang dan Persegi Di Kelas Vb MI. Al-Ma’arif Sukomulyo. 

Undergraduate thesis, Universitas Muhammadiyah Gresik  

Handayani, R. S. (2013). “Penerapan Metode Pembelajaran Kooperatif Tipe Think Pair Share Pada Mata Pelajaran IPA 

di Kelas IV SDN Malangga Selatan Tolitoli” . Jurnal Kreatif Tadulako Online Vol. 4 No. 11. 

Hendriana, H., Sumarmo, U. (2016). Penilaian Pembelajaran Matematika. Bandung: PT. Refika Aditama.Huda, M. 

(2011). Cooperative Learning Metode, Teknik, Stuktur, Dan Penerapannya. Yokyakarta: Pustaka Belajar. 

Herlambang. (2013). Analisis Kemampuan Pemecahan Masalah Matematis Siswa Kelas VII-A       

SMP Negeri 1 Kepahiang tentang Bangun Datar Ditinjau dari Teori Van Hiele. [online]. Tersedia: 

http;//repository.unib.ac.id/8426/III,III,2-13-her.FI.pdf [27 Februari 2016] 

Huda, M. (2016). Model-model Pengajaran dan Pembelajaran. Yokyakarta. Pustaka Belajar. 

I Kdk Ropi, Darmana, dkk. (2013). “Pengaruh Model Problem Based Instruction Terhadap Kemampuan Pemecahan 

Masalah dalam Pembelajaran Matematika. MIMBAR PGSD Undiksha (Universitas Pendidikan Indonesia). 1(1) : 

halaman 1-11. 

Jainuri. (2011). Kemampuan Pemecahan Masalah. (Online) (https://www.academia.edu, diakses tanggal 12 januari 

2016). 

Lambertus, (2011). Pengaruh Pembelajaran Berbasis Masalah Terhadap Kemampuan Pemecahan Masalah, Komunikasi, 

dan Representasi Matematika Siswa SMP. Disertasi FPMIPA UPI: Tidak diterbitkan. 

Kudsiyah, S.M., Novarina, E., & Lukman, H.S. (2017). “Faktor-Faktor Yang Mempegaruhi Kemampuan Pemecahan 

Masalah Matematika Kelas X Di Sma Negeri 2 Kota Sukabumi”. Seminar Nasional Pendidikan. 110-117. 

Majid,  A. (2013). Strategi Pembelajaran. Bandung: PT Remaja Rosdakarya. 

Mawaddah, S., Anisah, H. (2015). Kemampuan Pemecahan Masalah Matematis Siswa Pada Pembelajaran Matematika 

dengan Menggunakan Model Pembelajaran Generatif. Jurnal pendidikan matematika, 3(2). 166-175. 

National Council Teachers of Mathematics. (2000). Principles and Standards for School Mathematics. USA: NCTM. 

Noer, H. S. (2017). Strategi Pembelajaran Matematika. Bogor: Ghalia Indonesia. 

Nuraina. (2012). “Peningkatan Kemampuan Komunikasi dan Disposisi Matematis Siswa Melalui Model Pembelajaran 

Koperatif Tipe Teams Games Tournaments di Kelas VIII SMP Negeri 1 Gandapura Kabupaten Bireuen”.  

 Tesis. Medan: Universitas Negeri Medan. 

Putra, H. D. (2014). Kemampuan Pemecahan Masalah Matematis Siswa SMP pada Materi Bangun Ruang. Jurnal 

Ilmiah Pendidikan Matematika. 

Roebyanto, G., Harmini, S. (2017). Pemecahan Masalah Matematika untuk PGSD. Bandung: PT Remaja Rosdakarya. 

Rosmaini, S. (2004). “Penerapan Pendekatan Struktural Think Pair Share (TPS) untuk Meningkatkan Hasil Belajar dan 

Aktivitas Siswa Kelas 1.7 SLTPN 20 Pekan Baru pada Pokok Bahasan Keanekaragaman Hayati T.A 2002/2003” 

Jurnal Biogenesi. 1(1), 9-14. 

 Sariningsih, R., Kadarisma, G. (2016). “Meningkatkan Kemampuan Berpikir Kreatif Matematis dan Kemandirian 

Belajar Siswa SMP melalui Pendekatan Saintifik berbasis Etnomatematika”. Jurnal P2M STKIP Siliwangi, 3(1): 

53-56. 

Sinaga, B. ddk. (2013). Buku Siswa Matematika Kelas VII SMP/MTs. Jakarta: Kemendikbud 

Shadiq, F. (2014). Pembelajaran Matematika: Cara Meningkatkan Kemampuan Berfikir Siswa. Yogyakart: Graha Ilmu. 

Simamora, R. (2017). “Implementasi Kurikulum 2013 terhadap Kemampuan Komunikasi Matematika Siswa pada 

Materi Program Linear di kelas XI SMA Negeri 2 Pematang Siantar”. Jurnal MES. 2(2): 59-69. 

Suherman, E., dkk (2003). Strategi Pembelajaran Matematika Kontemporer. Bandung: PT Remaja Rosdakarya. 

Sugiyono. (2016). Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Bandung: Alfabeta. 

Trianto, (2011). Model-model Pembelajaran Inovatif Berorientasi Konstruktivistik. Jakarta: Prestasi Pustaka. 

Warsono ; Hariyanto. (2012). Pembelajaran Aktif Teori dan Asesmen.Bandung: PT Remaja Rosdakarya.

https://www.academia.edu/

