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Abstract

This research aims to analyze the effectiveness of the application of the 

Problem Based Learning (PBL), Osborn and PBL-Osborn Integration 

on students' critical thinking skill. This research used posttest only 

comparison group design with a total sampling technique of 3 classes. 

Class VIII A using the PBL, class VIII B using the Osborn model and 

class VIII C using integration of PBL-Osborn models. The data analysis 

technique used the One Way Analysis of Variance (ANOVA) test to 

determine differences between the experimental classes. The results of 

the ANOVA test showed significant differences among the three 

learning models towards students' critical thinking skill in the human 

digestive system. To find out the class pairs that are significantly 

different using the Least Significant Difference (LSD) test. The LSD 

Test results show that class VIII B-VIII C pairs have a significant 

difference. The class VIII A-VIII B pairs and VIII A-VIII C pairs have 

no significant differences. Based on the results of the LSD analysis, the 

conclusion of this research is the integration of PBL-Osborn learning 

model is more effective than the osborn model
. 
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INTRODUCTION 

The development of science and 

technology in the 21st century requires students 

to compete globally. Therefore we need a 

learning method that can prepare students to 

reach their potential optimally. Students must 

think critically and communicate effectively 

(Alismail & McGuire, 2015; Kahlke & White, 

2013; Weissblueth et al., 2014). The skills of the 

science education process must help students 

achieve their goals of developing creative and 

critical thinking skills (Asrul et al., 2018; 

Tasiwan, 2014). 21st Century Learning and 

skills that must be taken by students are (a) 

creativity and innovation, (b) critical thinking 

and problem solving, (c) communication skills 

and (d) cooperation skills (Piirto, 2011). 

 In Indonesia, high level thinking skills 

in science lessons is still low. This can be seen 

from the results of the study of the Trends in 

Mathematics and Science Study (TIMSS) and 

the Program for International Student 

Assessment (PISA) at the junior high school 

level. The results of the 2011 TIMSS study 

which was piloted in grade VIII students of 

junior high school level showed that the 

dimensions of knowing, applying, and 

reasoning in science learning ranked 40th out of 

42 countries (Martin et al., 2012). In 2015 

TIMSS, Indonesia was ranked 43rd out of 47 

countries with 397 points. The results of the 

2012 PISA study in the  science ranked 64th out 

of 65 countries and 2015 ranked 69th out of 72 

countries (OECD, 2014).  

 Based on the results of science teacher 

interviews and science learning observations on 

MTs. Tahfidz Yanbu'ul Qur'an shows that 

students 'critical thinking skills are still low. 

This can be seen from the students' still have 

difficulties to solve cognitive questions C3, C4, 

and C5. One of the reason is unavailability of 

assessment models and instruments that 

accommodate critical thinking. The low level of 

critical thinking skills of students occurs 

because due to lack of mastery of concepts and 

the level of complexity of learning material 

(Sundari et al., 2018). Learning media used are 

still in the form of textbooks and power points, 

which causes students not to have many 

opportunities to construct knowledge and solve 

contextual problems. Scientific literacy can be 

developed through well-structure learning 

activity (Afifah et al., 2016). This is a concern 

because science learning is not only focused on 

concepts and procedures, but also studies 

contextual material in daily life (Muhfaroyin, 

2009). Students make connections between 

their knowledge and their application in their 

daily lives (Barros et al., 2013; Varma, 2014). 

Based on the observation and interview studies, 

learning models are needed that are effective in 

accommodating contextual material and 

improving students' critical thinking skills. 

 Problem Based Learning Model is one 

of the learning oriented to the development of 

critical thinking skills. This learning model aims 

to stimulate students to learn through various 

real problems in daily life associated with 

knowledge that has been or will be learned 

(Armitage et al., 2015). Problem-based learning 

can make student initiative in work, internal 

motivation to learn and oriented towards 

achieving high-level thinking skills (Ngalimun, 

2016). Learning using problems is very good 

used in learning activities, because students get 

experience how to solve problems that arise 

later in the real world. 

 The development of critical thinking 

skills is not only implemented with problem-

based learning. One alternative that can be 

applied is the Osborn learning model. The 

osborn model gives students the opportunity to 

build their knowledge through ideas given 

during discussions in class with critical and 

creative attitudes (Dugosh & Paulus, 2005). 

Participate students in discussion activities that 

can express their ideas critically and creatively 

(Zhao & Hou, 2010; Ariana & Mirabela, 2013). 

These research show the application of the 

Osborn Model is able to improve students' 

critical thinking skills. 

 The application of the learning model 

is have the lack of each model. The existence of 

a blend of models is expected to cover the lack 

and complete  one model to another. This 
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research is comparative study of the application 

of problem-based learning models, osborn and 

integration of PBL-osborn models. This 

comparison is expected to give information on 

the best results from the three learning models 

that more effective in improving students' 

critical thinking skills 

METHODS 

The type of research used is comparative 

research that uses the experimental method. 

The study design used posttest comparison 

group design. The population of this study was 

the eighth grade students of MTs. Tahfidz 

Yanbu'ul Qur'an as many as three classes 

consisting of 118 students. The independent 

variables in this study are problem-based 

learning model, osborn model and osborn 

problem-based learning model. The dependent 

variable is students' critical thinking skills in 

human    digestive material. 

 The preliminary written data analysis 

technique of critical thinking skills was tested 

using the validity, reliability, difficulty level and 

question differentiation test. Then the final data 

analysis technique with learning outcomes 

completeness test, N-gain test, ANOVA test 

and LSD Advanced test. Comparative analysis 

of critical thinking skills with PBL, Osborn and 

integration PBL-Osborn used the One Way 

Analysis of Variance (ANOVA) test with IBM 

Statistics SPSS 25 program. One Way Test of 

Variance (ANOVA) was conducted to compare 

more than two independent variables on one 

dependent variable. For a more in-depth test a 

further test (Post hoc test) is conducted. In this 

research, the further test used was the Least 

Significant Difference (LSD) test. 

RESULTS AND DISCUSSION 

Comparative Test of Learning Models on 

Critical Thinking Skill 
After completing the learning test and 

improving critical thinking skills, the next 

analysis of variance was conducted to 

determine differences in the average test scores 

of students' conceptual comprehension. Based 

on the research results completeness criteria 

where t count = 4.82,> t table = 1.689, then all 

experimental classes in general have achieved 

the completeness of learning outcomes. KKM 

in class VIII at MTs Tahfidz Yanbu'ul Qur'an is 

70. Based on the results of N-gain improvement

in critical thinking skills, it can be concluded

that the class that gets the highest N-gain value

is class VIII-C  that using the learning model

PBL-Osborn with an N-gain value of 0.60. The

PBL-Osborn model puts forward collaboration

from two characteristics of the learning model

to solve problems. Through this problem

solving students are able to develop critical

thinking skills. This is in accordance with

Sumarni (2015), that critical thinking is a

mental process for analyzing or evaluating

information obtained from observations, 

common sense experiences or communication. 

Test the comparison of learning models 

among the 3 classes using one-way ANOVA, 

because it examines more than two 

independent variables with one dependent 

variable. The results of the ANOVA test 

showed Fcount test of 4.230 and the Ftable 

value of 3.08, with a significance value of 0.017. 

Because Fcount> Ftable and value of 0.017 are 

smaller than alpha 0.05 in the SPSS program, if 

the hypothesis is rejected. This means that there 

are significant differences between the 

experimental classes. The ANOVA test results 

showed that of the 3 classes,at least one of the 

class pairs was significantly different, so to find 

out the different experimental class pairs 

needed further testing Advanced Test Least 

Significant Difference (LSD). 

The ANOVA test only showed that there 

were significant differences between the 

experimental classes. If the hypothesis test 

shows a difference, then post hoc tests should 

be continued as a follow-up test of ANOVA. 

Further testing uses the Least Significant 

Difference (LSD) Test. The LSD Test results 

are presented in Table 1. 
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Tabel 1. Result of LSD test. 

Pairs Sig. Criteria Conclusion 

VIIIA-

VIIIB 

0,067 Ho 

accepted 

No significantly 

different 

VIIIB-

VIIIC 

0,05 Ho 

rejected 

Significantly 

different 

VIIIC-

VIIIA 

0,294 Ho 

accepted 

No significantly 

different 

The LSD test results showed that there 

was a significant difference between class VIII-

B using the Osborn and class VIII-C using the 

PBL-Osborn learning model. This is shown in 

the sig value. <0.05 in the IBM SPSS Statistics 

25 program. However, there was no significant 

difference in the critical thinking skills of class 

VIII-A with PBL models and class VIII-C with

PBL-Osborn models. Likewise class VIII-A 

with PBL models and class VIII B with osborn 

models there was no significat difference in the 

critical thinking skills. 

From the research that has been done it 

is proven that learning uses PBL, Osborn and 

integration PBL-Osborn models can improve 

students' critical thinking skills. This is because 

the characteristics of the learning model are 

almost the same, the discussion process that 

makes students active in solving problems. 

Students who learn to solve a problem will then 

apply their knowledge (Sulistiyoningsih et al., 

2015). Learning that involves students actively 

contributes greatly to the success of learning 

activities (Wasiso & Hartono, 2013). It is hoped 

that through the PBL, Osborn and PBL-Osborn 

learning models students will have the 

provision to solve problems, not only in 

classroom learning, but also in the future in the 

work and social world.  Critical thinking skills 

not only play a role in student success during 

education, but also when occupying the world 

of work and social context (Birjani & 

Bagherkazemi, 2010; Sola et al., 2017). 

The application integration of PBL-

Osborn is able to help students build their 

knowledge. Through a series of questions, the 

teacher helps students build their knowledge. 

Constructivism learning provides a great 

opportunity to form student knowledge 

independently and make learning meaningful 

(Karsidi et al., 2013). So that from these 

questions students are expected to be able to 

find conclusions from the problems being 

studied.  Constructivist learning has a positive 

effect because it is able to express many ideas 

original as own thoughts, able to solve and 

reformulate the material that has been learned 

(Fadholi et al., 2015). 

Regarding the existence of a significant 

difference between the Osborn class and PBL-

Osborn because basically the application of the 

Osborn model has the characteristics of 

providing free opportunities for students to 

argue their ideas, so that sometimes the results 

of the discussion are not appropriate in finding 

solutions to problems. This shows the role of 

the teacher remains important as a facilitator 

and evaluator in the learning process. The 

attitude of teachers in the classroom is very 

important in improving student learning 

outcomes (Fitriani, 2017; Steins & Behravan, 

2017).  

During the research conducted, 

researchers still faced several obstacles. In terms 

of preparation, because PBL, Osborn and 

integration of PBL-osborn learning models have 

never been done, researchers spend a lot of time 

being used for preparation. Each experimental 

class has a different learning model so that it 

has different learning steps. In terms of 

students, because students are familiar with the 

lecture model, there are some students who are 

still passive when learning. This is not in 

accordance with the learning expected by the 

researcher. The researcher suggests that an 

effective learning, the teacher needs to do some 

careful preparation in learning. In addition, 

teachers need to train themselves to apply the 

desired learning model. 

CONCLUSION 

Based on the research that has been 

done, it can be concluded that (1) The 

application of the problem-based learning 

model, osborn and integration PBL-Osborn 

model are effective on students 'critical thinking 
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skills in the digestive system material, (2) 

Critical thinking skill of integration model of 

PBL-Osborn is better than the osborn model. 

ACKNOWLEDGEMENTS 

Acknowledgments are addressed to (1) 

the Head master of MTs Tahfidz Yanbu’ul 

Qur’an who has given research permission (2) 

Science Teacher.of MTs. Tahfidz Yanbu'ul 

Qur'an Kudus who has helped during the 

research process (3) Students of class VIII A, B 

and C  MTs Tahfidz Yanbu'ul Qur'an Kudus. 

REFERENCES 

Afifah, T., Prasetyo, A.P.B., & Lisdiana (2016). 

Buku guru dan Buku Siswa Terintegrasi 

Literasi Sains untuk Menumbukan 

Kesadaran Konsumsi Makanan Sehat. 

Journal of Innovative Science Education, 

5(1), 36-44. 

Alismail, H. A. & McGuire, P. (2015). 21st 

Century Standard and Curriculum: 

Current Research and Practice. Journal of 

Education and Practice, 6(1), 150-154. 

Ariana, M. & Mirabela, A. (2012). Mind 

Mapping and Brainstorming as Method 

of Teaching Business Concepts in 

English as a Foreign Language. 

Academica Science Journal Psychologica 

Series, 1(1), 75-83. 

Armitage, A., Ole P., & Thomas R. (2015). 

PBL and Creative Processes. Journal of 

Problem Based Learning in Higher 

Education,  (3)1, 1-4. 

Asrul, A., Ridlo, S., & Susilo, S. (2018). 

Creative Thinking Analysis, Motivation 

and Concept Mastery on Learning of 

Cooperative Discovery Model in 

Elementary School. Journal of Primary 

Education, 7(1), 48-56. 

Barros, R. , Monteiro, A. , Nejmedinne, F., & 

Moreira, J. (2013). The Relationship 

between Students’ Approach to Learning 

and Lifelong Learning. Psychology, 4(11), 

792-797.

Birjandi, P. & Bagherkazemi, M. (2010). The 

Relationship between Iranian EFL 

Teacher’s Critical Thinking Ability and 

Their Profesional Succes, English 

Language Teaching, 3(2), 135-145. 

Dugosh, K.L.  & Paulus, P.B. (2005). Cognitive 

and Social Comparison Processes in 

Brainstorming. Journal for Experimental 

Social Psychology, (4)1, 313-320. 

Fadholi, T., Waluyo, B., & Mulyono. (2015) 

Analisis Pembelajaran Matematika dan 

Kemampuan Literasi serta Karakter 

Siswa SMK, Unnes Journal of Mathematics 

Education Research, 4(1), 42-48. 

Fitriani, H. C. (2017). Gaya Belajar Siswa 

Kelas III B SDN Tukangan Yogyakarta. 

Jurnal Pendidikan Guru Sekolah Dasar, 

6(1), 18-27. 

Kahlke, R. & White, J. (2013). Critical 

Thinking in Health Sciences Education: 

Considering Three Waves. Creative 

Education, 4(11), 21-29. 

Karsidi, Susilowati, S. M. E., & Indriyanti, D. 

R. (2013). Penerapan Perangkat 

Pembelajaran Sistem Regulasi Model 

Kooperatif Tipe Jigsaw Berbasis Peer 

Assessment. Journal of Innovative Science 

Education, 2(1), 20-26. 

Martin, M.O., Muliis, I.V.S., Foy, P., & 

Stanco, G.M., 2012. TIMSS 2011 

International Result in Science. Chemist 

Hill. International Association for The 

Evaluation of Educational Achievement 

(IEA). 

Muhfahroyin. (2009). Memperdayakan 

Kemampuan Berpikir Kritis Siswa 

melalui Pembelajaran Kontruktivistik. 

Jurnal Pendidikan dan Pembelajaran, 16(1), 

88-93.

Ngalimun. 2016. Strategi dan Model 

Pembelajaran. Yogyakarta: Aswaja 

Presindo. 

OECD. 2014. PISA 2012 Result in Focus. What 

15-year-olds-know and What They Can Do

with What They Know. Paris: OECD

Programme for International Student

Assesment (PISA).

75 



Moch Dwi Irsyad Saputra, Siti Alimah,  Ning Setiati/ Journal of Innovative Science Education 9 (1) 2020 : 71 - 76 

Piirto, J. 2011. Creativity for 21st Century Skills, 

How to Embed Creativity into the 

Curriculum. Rotterdam: Sense Publishers. 

Sola, E., Hoekstra, R. , Fiore, S., & McCauley, 

P. (2017) An Investigation of the State of

Creativity and Critical Thinking in 

Engineering Undergraduates. Creative 

Education, 8(9), 1495-1522. 

Steins, G. & Behravan, B. (2017). Teacher-

Student-Relationships in Teacher 

Education: Exploring Three Projects of 

Knowledge Transfer into Action. 

Psychology, 8(5), 746-770. 

Sulistyoningsih, T., Kartono, & Mulyono. 

(2015). PBL Bernuansa Adiwiyata 

dengan Blended Learning untuk 

meningkatkan Kemampuan Pemecahan 

Masalah dan Karakter Peduli 

Lingkungan. Journal of Mathematics 

Education Research, 4(2), 84-92. 

Sumarni, W. (2015). Implementasi Model 

Pembelajaran Kimia dengan Aktivitas 

AESOP (MPK-AA) untuk 

Meningkatkan Keterampilan Berpikir 

Kritis Siswa. Jurnal Pendidikan dan 

Pembelajaran, 22(1), 25-32. 

Sundari, P. D., Parno, & Kusairi, S. (2018). 

Kemampuan Berpikir Kritis Siswa dalam 

Model Pembelajaran Terintegrasi. Jurnal 

Kependidikan, 2(2), 348-360. 

Tasiwan. (2014). Analisis Tingkat Motivasi 

Siswa dalam Pembelajaran IPA Model 

Advance Organizer berbasis Proyek. 

Jurnal Pendidikan IPA Indonesia, 3(1), 43-

50. 

Varma, K. (2014). Supporting scientific 

experimentation and reasoning in young 

elementary school students. Journal of 

Science Education and Technology, 23(3), 

381-197.

Wasiso & Hartono. (2013). Implementasi 

model Problem Based Learning Bervisi 

SETS untuk meningkatkan kemampuan 

pemecahan masalah IPA dan 

Kebencanaan oleh Siswa. Journal of 

Innovative Science Education, 2(1), 64-67. 

Weissblueth, E., Nissim, Y., & Amar, S. (2014) 

Educating for the Future: A Structured 

Course to Train Teachers for the 21st 

Century. Creative Education, 5(11), 900-

912. 

Zhao, Z. & Hou, J. (2010). The Study on 

Influencing Factors of Team 

Brainstorming Effectiveness. International 

Journal of Bussiness and Management, 5(1), 

181-184.

76 




