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Abstract: Learning physics still contains a number of weaknesses. Currently raised awareness about the importance of critical thinking 
skills and creative students. One method of learning to teach thinking skills are integrated in the learning of other content. Research 
says there are some important aspects that must be contained in learning to practice the skills of critical and creative thinking, namely 
the existence of cooperative learning activities, reading, asking, tournaments and reflection. Suspected also support interactive 
multimedia for the development of critical and creative thinking skills. 
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1. Introduction 
 
Dahar (1996) defines learning as a change in behavior 
caused by experience. In this case, learning involves the 
acquisition of skills is not an innate skill, so instead of the 
default. Learning depends on experience; part of that 
experience is the feedback from the environment. 
 
When it was realized that the new requirements for working 
and living in the 21st century is the ability of students to 
become independent learners, so that they can work in 
groups, to work as a good communicator, willing to take 
risks, committed to lifelong learning and is also capable of 
critical thinking and creative (Gopinathan in Shook & Mee, 
2002). Tumkaya and Aybek (Aktanis & Yenice, 2010) says, 
the goal of science education, among others, to educate 
students to be able to adapt to different conditions, flexible 
thinking, ask questions, be creative, critical thinking, respect 
for the community, and tolerant of the ideas . Fogarty (1991) 
in an effort to remind the preparation of integrated science 
curriculum framework, one of the significant outcomes to be 
aware of students' cognitive aspect is critical thinking skills 
and creative thinking. Critical thinking skills need to be 
mastered by everyone because it can be used to protect 
oneself and others as well as for making wise decisions in 
their everyday lives (Liliasari, 2007). 
 
Learning physics still contains many weaknesses. Based on 
observations and informal interviews with some of the 
teachers and students about learning physics in a number of 
schools in Tasikmalaya, revealed several things, among 
others, as follows: 
 
1) Learning physics is still dominated by the lecture 

method. Teachers stated this is because the density of the 
material that is required by the curriculum. Lecture 
method is the most efficient method in terms of time, 
because the material can be quickly transferred from the 
teacher to the student compared to other methods. 

2) Learning physics oriented text books. Exploration of 
other teaching materials, relatively minimal. This is not 
only true in Indonesia, even in developed countries like 
the United States-is still the case. The study Chiapetta 

and Filman (2007) showed that the textbooks play an 
important role in learning at school. 

3) In the phase of apperception, sometimes less teachers 
optimize the utilization of prior knowledge possessed by 
the student prior to the learning process, and this is the 
main asset that learning occurs constructivistis. 

4) Learning physics in schools seems to be more emphasis 
on mathematical manipulation than his physical 
concepts, so that the students do not learn physics is like 
learning math. Both teachers and students assume 
physics is difficult, not because of his physics, but the 
application of mathematical physics contained in the 
material. 

5) Learning physics at school who observed that there is 
still no deliberately aimed to develop critical and creative 
thinking skills especially for the purpose of learning 
communication skills as physics, seems still very far 
away. In accordance with the invention Sirotnik (1983) 
in some schools, the learning process is generally 
confined to the model of reading or memorizing - the 
teacher asks what has been learned, ask one student to 
answer these questions, then justify or correct student 
responses. 

6) Physics is a subject that most students preferred. 
Appropriate research (Shook & Mee, 2002; Orneck, 
Robinson & Haugan, 2008) who found a lot of students, 
studying physics considers a daunting task. The problem 
is they think physics is difficult to master, so only a few 
people who can understand it. 

7) Skills reading school students in Indonesia allegedly still 
low (Thulo, 2011). This is due to lack of students' 
reading habits today. Besides the stigma of physics less 
synonymous with reading as a social science, but better 
known as the arithmetic lesson count. Even the United 
States as one of the advanced countries in the world, had 
also experienced major problems in this regard. Data 
studies suggest that one in three students they can not 
read and write effectively (Joyce et al, 2009). 

 
Relationship with science teaching thinking skills Liliasari 
stated (2002) that the teacher is easier to teach science to 
students who already have the skills to think than that yet. 
Further stated that the high level thinking processes can be 
used for the establishment of a conceptual system science 
learners. Then how effective physics teaching method to 
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improve understanding of concepts as well as critical and 
creative thinking skills? This study tries to find out the 
methods / strategies of learning anything that can be used in 
physics learning which can also be used to improve the skills 
of critical and creative thinking. 
 
2. Method 
 
This study uses literature analysis study. This method is 
done by collecting a variety of sources of books, journals, 
magazines and other sources relevant. After all sources is 
obtained, conducted in-depth analysis related to the various 
methods that have been used in teaching physics experts as 
well as various efforts to improve the skills of critical 
thinking and creative students. 
 
3. Discussion 
 

In an effort to teach critical thinking skills and creative, 
expert opinions differ on this matter. In general there are two 
ways. The first of these skills are taught explicitly and 
directly (Fisher, 2009) and the second is indirect in the sense 
of teaching along with others such as physics, chemistry 
history and so on (Liliasari, 2002). 
 
Fisher (2009) are analogous to train critical thinking skills as 
those who teach the technique of playing basketball. So 
according to Fisher practice critical thinking skills begins by 
identifying some of the basic skills that are essential to good 
critical thinking; then shows some fundamental flaws that 
tend shown when doing the ways of thinking like that; 
furthermore shows a model of good thinking; train and 
finally the type of thinking that students are exposed to real 
situations that require them to use a method of thinking he 
had practiced it. Other experts who have conducted research 
in critical thinking skills, creative thinking and learning 
physics are shown in Table 1. 
 

Table 1: Focus and Results Related Learning Critical Thinking and Creative 
Author (years) Research Focus Research Result 

Golding, C. (2011) 
Educating for  Critical Thinking: 

Thought- Encouraging Question in A 
Community of Inquiry. 

Methods to teach critical thinking 
skills using Socratic questioning 

techniques in a community of 
inquiry 

The results of this method can involve the students to practice 
making critical judgment, where they can hone the skills of 

thinking, training critical spirit, began to speak, think and act as if 
the expert critical thinkers. 

Cheong and Cheung. (2008). Online 
Discussion and Critical Thinking 

Skills : A Case Study in A Singapore 
Secondary School. 

The use of online discussion groups 
on the middle class to improve 

critical thinking skills. 

The study recommends the teachers and students involved in the 
discussion to practice asking good questions to improve critical 
thinking skills, where the results of a new study shows 4 of 6 
group discussions that were identified to have a deep level of 

thinking (critical). 

Toledo, C.A. (2006). “Does your 
Dog Bite? Creating Good Questions 

for Online Discussions”. 

Approach 
inquire online for 

improve skills 
critical thinking 

Approach ask online can develop critical thinking skills and 
expand control of content 

Miri et al. (2007). 
Purposely Teaching for the 

Promotion of Higher-Order Thinking 
Skills : A Case of Critical Thinking 

Researchers apply learning: 
(1) real-world problem solving, (2) a 

discussion of open-ended, and 
(3) inquiry-based experiments 

Real-world problem solving, open-ended discussions, and 
experiments based 

inquiry can improve critical thinking skills and dispositions 

Tiong, H.B. (2002) 
Promoting Thinking in Science 

3 use learning strategies: 
counterintuitive problems, 

conceptual change with the co-
operative learning, and use of though 

experiment 

Use of proficiency level 3 learning strategies, proven to improve 
learning outcomes of physics which includes attitudes, skills 

(thinking skills) and knowledge of students. 

Chin, C., Khang, G. N., Sai, C. L., & 
Wah, L. L.K. (2002) 

Promoting Thinking in Science 

3 use learning strategies: teacher 
questioning, discrepant events, and 

word Juxtapoz 

3 use learning strategies that are proven to improve students' 
motivation to learn science, creating a cooperative learning 
environment, and improve thinking skills and creativity in 

learning science. 
Craig, S. D., VanLehn, K., & Chi. 

M.T.H. (2008). Promoting Learning 
by Observing Deep-Level Reasoning 
Questions on Quantitative Physics 

Problem Solving with Andes. 

The use of questions on narrative in 
multimedia learning environments. 

The use of questions to support comprehension, problem solving 
and reasoning. 

Forcing students to answer questions during the reading will 
improve learning from text. The next effect is to reduce the use of 

time in problem solving by 55%. 
Wheeler, S.,  Waite, S.J.,  & 

Bromfield,  C. (2002). 
Promoting creative thinking through 

the use of ICT 

The use of web-based 
technologies to enhance learning 

creative thinking 

Model of creativity presented three separate modes but related 
activities - problem 

solving, creative cognition, and social interaction. 

Benckert, S.  & Pettersson, S. 
(2008). Learning Physics in Small-

Group Discussions – Three 
Examples. 

The use of group discussion in 
teaching problem solving physics 

Factors that encourage discussion is the ability to direct teachers 
to enable the group discussion questions. The limiting factor is the 
least knowledge of students in the physics of matter and the lack 

of function groups. 
Ho, F. F., & Boo, H. K. (2007). 

Cooperative Learning: Exploring its 
Effectiveness in The Physics 

Classroom. 

The use of cooperative learning in 
teaching physics 

 

The results showed that the use of 
cooperative learning can improve academic achievement, helping 

students to understand the concepts of physics and increase 
students' motivation to learn. 

MacKnight, Carol B. (2000). 
Teaching Critical Thinking 

The use of web-based 
communication Socrates Question to 

The use of pedagogic rules comprising: modeling, coaching, 
questioning, reflection, and task structuring, can effected 
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through Online Discussions. improve thinking skills of students. communications to improve students' critical thinking skills. 
Heller, P., Keith, R. & Anderson, S. 
(1992). Teaching Problem Solving 

through Cooperative grouping. Part 
1: Group versus individual problem 

solving. 
 

Investigations to find the effects of 
cooperative learning in physics 
problem solving performance. 

In a cooperative group that works fine, students can share 
concepts and procedural knowledge and the role of the argument, 
asking for clarification, justification, and the elaboration of each 

other, so that the resulting solution is better than working 
individually. 

Cairncross, Sandra & 
Mannion, Mike. (2001). Interactive 
Multimedia and Learning: Realizing 

the Bene fits 

Search empirical evidence about the 
benefits of the use of multimedia in 

learning. 

Multimedia can encourage conceptualization and 
contextualization of the new material presented, encouraging the 

active involvement of learners in learning, and encourage 
students' cognitive internal reaction. 

 
Based on Table 1 above can be understood that Golding 
(2011) teaches critical thinking skills using Socratic 
questioning techniques in a community of inquiry. Toledo 
(2006) using the approach of asking them online. Macknight 
(2000) reported the use of web-based communication 
Socrates Question to improve students' critical thinking 
skills. Miri et al (2007) apply the learning real-world 
problem solving, open-ended discussion, and inquiry-based 
experiments identified can improve critical thinking skills 
and dispositions. Of some of these studies there is a common 
method to teach critical thinking skills. The equation looks 
of questioning and discussion activity that occurs in a group 
forum to facilitate student interaction. 
 
Chin et al (2002) used three learning strategies that include 
teacher questioning, discrepant events, and word Juxtapoz in 
a cooperative learning environment to improve thinking 
skills and creativity in learning science. Furthermore Tiong 
(2002) reported the use of three learning strategies that 
counterintuitive problems, conceptual change with the co-
operative learning, and the use of the experiment though 
proven to improve learning outcomes of physics which 
includes attitudes, skills (thinking skills) and knowledge of 
students. Craig, Van Lehn, and Chi (2008) reported the use 
of questions on the narration in multimedia learning 
environments. The use of questions to support 
comprehension, problem solving and reasoning. This 
method forces students to answer questions during the 
reading process that can improve learning from text. 
 
From the above it can be concluded that the use of the 
method asks can improve critical thinking skills. Usage is 
defined as a group of cooperative learning can also be used 
to improve critical thinking skills. 
 
Price, at al (2009) on the application of technology in 
learning may have implications for the development of new 
knowledge, creative thinking, and good communication 
skills. Wheeler, Waite, & Bromfield (2002) reported the use 
of web-based technologies to enhance learning creative 
thinking. Model of creativity presented three separate modes 
but related activities that problem solving, creative 
cognition, and social interaction. This study strengthens 
evidence linking creative thinking skills with problem 
solving skills. As said Matlin (2009) that creativity is the 
discovery of the solution of problems that are new, high 
quality and useful. So that creativity is the area of problem 
solving. In other words, the learning method to improve 
problem-solving skills can also be used to improve the skills 
of creative thinking. 
 

Cooperative learning is a popular model that is often used in 
almost all subjects. The use of cooperative learning in 
physics, among others, by Heller, Keith, & Anderson (1992) 
conduct an investigation to find the effects of cooperative 
learning in physics problem solving performance. In a 
cooperative group that works fine, students can share 
concepts and procedural knowledge and the role of the 
argument, asking for clarification, justification, and the 
elaboration of each other, so that the resulting solution is 
better than working individually. Benckert & Pettersson 
(2008) investigated the use of discussion groups in learning 
physics problem solving. Ho & Boo (2007) investigated the 
use of cooperative learning in the learning of physics. The 
results showed that the use of cooperative learning can 
improve academic achievement, helping students to 
understand the concepts of physics and increase students' 
motivation to learn. Allegedly presumably some research on 
top to represent the use of cooperative learning in physics. 
 
Ornek, Robinson, & Haugan (2008) identify the factors that 
make the general assumption that physics is difficult. These 
factors exist related to self-esteem, academic organizers 
authority, or of the nature of physics. Among the factors 
related to student, student failure causes the data obtained in 
physics, among others, the lack of learning, not reading a 
textbook, do not complete the task or just working on 
assigned and less practiced matter physics. Besides the lack 
of mathematical abilities and interests of students to physics. 
Although reading has long been regarded as the activity of 
thinking, only in recent years, learning to read 
comprehensively included in the higher level thinking 
activities (Shook & Mee, 2002). In the same book Tan & 
Cheah proposed the use of critical questions to help students 
think more deeply about the text reading. Furthermore Net-
Shek (Shook & Mee, 2002) also showed that the thinking 
skills can be put at some stage of deconstruction of the text 
read, understand or respond to the readings. 
 
In the process of reading, usually there will be questions or 
responses to the reading of books. At the time asking 
questions and trying to find the right answers to these 
questions, a process of creative thinking. Many students who 
do not have the habit of asking questions on what they hear 
or read. They are usually directly approve or reject it based 
purely emotional reaction (Goh & Siew in Shook & Mee, 
2002). Furthermore, they say that by teaching students to ask 
critical questions, can be obtained two advantages. First, to 
improve metacognitive abilities. Knowing the right 
questions to ask yourself can help students monitor and 
improve their understanding while making some kind of 
response to the message. Second, namely to develop 
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linguistic skills and cognitive skills to evaluate the meaning 
of the message read. 
 
From the explanation above, the activity of reading needs to 
be incorporated into the learning stage. It was intended to 
minimize the negative consequences of the lack of the 
reading process and to maximize the positive results of the 
reading process. Critical thinking known as convergent 
thinking, while creative thinking, known as divergent 
thinking, it seems the two are mutually exclusive thought 
process behind or look not related at all. But in fact, the 
relationship between critical thinking and creativity (creative 
thinking) has been raised by some experts. Among others, 
Paul & Elder (2006). Paul and Elder (2006) stated that 
creativity and critical thinking are two aspects to that kind of 
purposeful thinking. Like two sides of a coin, critical 
thinking and creativity are related. Good thinking requires 
intellectual skills to generalize the results associated with 
creativity. Good thinking also requires the ability for a 
person conscious, strategic and critical to the quality of the 
resulting intellectual. Furthermore it is said, "Critical 
thinking without skepticism sheer creativity and meaningful 
only negative, while creativity without critical thinking is a 
mere novelty". The separation between these two aspects 
only occur at the level of the concept, while in practice the 
thinking process is running alongside inseparable. Paul and 
Elder (2006) believes that the two types of thinking is 
supposed to integrated learning. 
 
The main role of education is to improve the capacity of 
students in terms of the development of personality, social, 
and academic learning (Joyce, et al, 2009). According to 
social learning theory, cooperative learning will be more 
meaningful to improve outcomes and enrich students' 
learning experience. Research results Heller, Keith, & 
Anderson (1992), Benckert & Pettersson (2008), and Ho & 
Boo (2007) have shown positive effects of cooperative 
learning in the learning of physics. However both 
competition and cooperative learning a great opportunity to 
affect the performance of the students in the class. However, 
humans are basically like working together, debate, 
discussion, and always seeks to rival the competences of the 
opponent debate or discussion (Sharan, 1990). Lam, et al 
(2004) found that the positive effect of competition on the 
results of student performance and motivation to learn in the 
classroom. While Parrenas and Parrenas (1993) states that 
cooperative learning can facilitate students to acquire higher 
learning achievement. Therefore, both the reward individual 
and team rewards should be there in a cooperative learning 
environment, the reward for participation in the productivity 
of the team proved to be very useful (Johnson, Johnson, & 
Smith, 1998). For that then Wynne (1995) advocated a 
synthesis of cooperation-competition teaching strategy that 
combines both the positive aspects of cooperative learning 
and motivation competition between groups using 
competition among team collaboration. If placed correctly in 
the competitive environment, cooperative learning that 
strengthens the contribution of each individual in achieving 
collective goals can provide a very positive effect on student 
learning (Dyson & Grineski, 2001). 
 
Cooperation and competition is a teaching strategy that 
combines components of cooperative learning with the 

positive aspects of motivation competition through inter-
group competition among collaborative team, as has been 
reported the effectiveness of its use by Attle and Baker 
(2007) on sport management students. As has also been 
reported Tauer and Harackiewicz (2004) that the 
combination of cooperative group learning with inter-group 
competition can increase intrinsic motivation of participants 
consistently. The findings concluded that a combination of 
cooperation and competition are able to facilitate motivation, 
enjoyment and performance of participants. In the proposed 
learning model, these structures are the tournament session.  
 
Tournament serves as a vehicle for the actualization of the 
idea and also explore knowledge. This can happen if the 
questions and answers for the tournament came from the 
students. However, if the student interactions in fulfillment 
of competence is not optimal, then the teacher can facilitate 
constructive interaction through the submission of critical 
questions to students who are expected to encourage the 
development of students' critical thinking skills. In addition 
to the academic aspect, expected activities will also improve 
the communication skills of the students. 
 
In Indonesia, some high-level thinking skills research has 
been done. Wiyono (2012) develops interactive multimedia 
adaptive to improve students' critical thinking skills. 
Suardana (2010) developed the basic chemistry lab based 
Balinese culture to improve critical thinking skills. Tawil 
(2011) developed a computer simulation based learning in 
lectures waves and optics to enhance creative thinking skills. 
Fatmawati (2011) develop creative thinking skills of 
students through project-based microbiology lectures. 
 
Several studies above indicate the use of technology to help 
improve thinking skills of learners. Craig, Van Lehn, and 
Chi (2008) reported the use of questions on the narration in 
multimedia learning environments that can support the 
understanding, problem solving and reasoning. Cairncross, 
Sandra & Mannion, Mike (2001) report empirical evidence 
about the benefits of the use of multimedia in learning. 
According to the multimedia they can push the 
conceptualization and contextualization of the new material 
presented, encouraging the active involvement of learners in 
learning, and encourage students' cognitive internal reaction. 
 
As in almost all learning strategy, the end of a lesson there 
should be an opportunity for students to reflect new 
knowledge in order to become a knowledge structure that is 
steady. Just like a confirmation stage at this stage of 
reflection, there must be an affirmation of the teacher of the 
truth of physics concepts that have been explored by 
students in the previous stage. This stage can also be filled 
with the application of existing concepts to be placed in a 
new situation or learning process is concluded. At this stage, 
students can formulate and reflect on learning activities. 
 
4. Conclusions and Recommendations 
 
Based on the description of the characteristics of various 
learning strategies above, the learning of physics that is 
deemed appropriate to the characteristics and needs of the 
students and is proven to increase the critical and creative 
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thinking skills is learning that contain learning activities 
together (cooperative learning), read, ask and look for 
possible answers, in the tournament and ends with a 
reflection group. The five components still need to be built 
into a complete learning strategy, learning strategy labeled 
"B'BeTTeR" assisted MMI, an acronym for Learning 
together, reading, inquiry, and Reflective Tournament in the 
group (which in English means cooperative learning, 
reading, questioning, tournament and reflection. However, it 
is necessary to study the learning strategy "B'BeTTeR" 
assisted MMI how that can improve critical and creative 
thinking skills of students in physics. 
 
References 
 
[1] Aktanis, H & Yenice, N. (2010). Determination of The 

Science Prosess Skill and Critical Thinking Levels. 
Procedia Social and Behavioral Sciences. 2 (2010) 3282 
– 3288. 

[2] Attle, S dan Baker, B. (2007). Cooperative Learning in 
a Competitive Environment : Classroom Applications. 
International Journal of Teaching and Learning in 
Higher Education. Volume 19, Number 1, 77-83.  

[3] Benckert, S. & Pettersson, S. (2008).  Learning Physics 
in Small-Group Discussions – Three Examples. Eurasia 
Journal of Mathematics, Science & Technology 
Education, 2008, 4(2), 121-134. 

[4] Cairncross, Sandra & Mannion, Mike. (2001). 
Interactive Multimedia and Learning: Realizing the 
Benefits. Innovations in Education and Teaching 
International ISSN 1470-3297 print ISSN 1470-3300 
online © 2001 Taylor & Francis Ltd tersedia 
http://www.tandf.co.uk/journals.  

[5] Chiappetta, Eugene L., & Fillman, David A. (2007). 
Analysis of Five High School Biology Textbooks Used 
in the United States for Inclusion of the Nature of 
Science. Dalam International Journal of Science 
Education; Vol 29; No 15; 2007. 

[6] Chin, C., Khang, G. N., Sai, C. L., & Wah, L. L.K. 
(2002) Promoting Thinking in Science. Dalam Shook, 
C. A. C., & Mee, C. Y. (Eds) Teachers’ handbook On 
Teaching Thinking Skills Across Disciplines.  
Singapura : Prentice Hall. 

[7] Craig, S. D., VanLehn, K., & Chi. M.T.H. (2008). 
Promoting Learning by Observing Deep-Level 
Reasoning Questions on Quantitative Physics Problem 
Solving with Andes. In K. McFerrin, R. Weber, R. 
Weber, R. Carlsen, & D.A. Willis (Eds.). The 
proceedings of the 19th International conference for the 
Society for Information Technology & Teacher 
Education. (pp. 1065-1068). Chesapeake, VA: AACE 

[8] Dahar, R. W. (1996). Teori-teori Belajar. Jakarta: 
Erlangga. 

[9] Dyson, B., & Grineski, S. (2001). Using Cooperative 
Learning Structures in Physical Education. Journal of 
Physical Education, Recreation, and Dance, 72(2), 28-
31. 

[10] Fatmawati, Baiq. (2011). Pembekalan Kemampuan 
Merancang Proyek Untuk Meningkatkan Berpikir 
Kreatif Mahasiswa Melalui Perkuliahan Mikrobiologi 
Berbasis Proyek.  

[11] Fisher, A. (2009). Berpikir Kritis: Sebuah Pengantar. 
Jakarta: Erlangga. 

[12] [13] Fogarty, R. (1991). How To Integrate The 
Curricula. United States : Skylight Publishing. 

[13] [14] Golding, C. (2011).  Educating for  Critical 
Thinking : Thought- Encouraging Question in A 
Community of Inquiry. The Journal Of Higher 
Education Research & Development. 

[14] Heller, P., Keith, R. & Anderson, S. (1992). Teaching 
Problem Solving through Cooperative Grouping. Part 
1: Group Versus Individual Problem Solving. American 
Journal of Physics, 60(7), 627 – 636. 

[15] Ho, F. F., & Boo, H. K. (2007). Cooperative Learning: 
Exploring its Effectiveness in The Physics Classroom. 
Asia-Pacific Forum on Science Learning and Teaching, 
Volume 8, Issue 2, Article 7, p.1 (Dec., 2007) 

[16] Johnson, D., Johnson, R., & Smith, K. (1998). 
Cooperative Learning Returns to College. Change. 
30(4). 26-35. 

[17] Joyce, B., Weil, M. & Calhoun, E. (2009). Models of 
Teaching.  Yogyakarta: Pustaka Pelajar. 

[18] Lam, et al. (2004). The Effects of Competition on 
Achievement Motivation in Chinese Classrooms. Britis 
Journal of Educational Psychology, 74(2). 281-296. 

[19] Liliasari. (2002). Pengembangan Model Pembelajaran 
Kimia untuk Meningkatkan Strategi Kognitif Mahasiswa 
Calon Guru  dalam Menerapkan Berpikir Konseptual 
Tingkat Tinggi. Laporan  Penelitian  Hibah Bersaing IX 
Perguruan Tinggi Tahun Anggaran 2001-2002. 
Bandung: FMIPA UPI. 

[20] Liliasari, Setiawan, A., dan Widodo, A.  (2007) 
Pembelajaran Berbasis TI untuk Mengembangkan 
Keterampilan Generik Sains dan Berpikir Tingkat 
Tinggi Pebelajar. Laporan Penelitian Hibah 
Pascasarjana, Jakarta DIKTI. 

[21] MacKnight, Carol B. (2000). Teaching Critical 
Thinking through Online Discussions. Educause 
Quarterly  • Number 4 2000. 

[22] Matlin, Margaret W. (2009). Cognitive Psychology. 
United States : John Wiley & Sons. 

[23] Miri, B, Ben-Chaim, D. dan Zoller, U. (2007). 
Purposely Teaching for the Promotion of Higher-Order 
Thinking Skills : A Case of Critical Thinking. [Online]. 
Tersedia: http://www.springerlink.com/content. [14 
Januari 2013]. 

[24] Ornek, F., Robinson, W., dan   Haugan, M. (2008). 
What Makes Physics Difficult? International Journal of 
Environmental & Science Education, 2008, 3 (1), 30 – 
34. 

[25] Parrenas, C. S., & Parrenas, F. Y. (1993). Cooperative 
Learning, Multicultural Functioning, and Student 
Achievement. In L. M. Malave (Ed.), Proceedings of the 
National Association for Bilingual Education 
Conferences (pp. 181-189). Washington, DC. 

[26] Paul, R. & Elder, L. (2006). The Thinker’s Guide to The 
Nature and Functions of Critical & Creative Thinking. 
The Foundation for Critical Thinking. 

[27] Price, S., Roussos, G; Falcao, T.P & Sheridon, J.G. 
(2009). Technology and Embodiment: Relationships 
and Implications for Knowledge, Creativity and 
Communication. Beyond Current Horizons. Technology 
Chidrent School and Famile. London Knowledge Lab. 

[28] Sirotnik, K. (1983). What You See is What You Get : 
Consistency, Persistence, and Mediocrity in 
Classrooms. Harvard Educational Review, No 53 (1). 

Paper ID: OCT141613 2980

http://creativecommons.org/licenses/by/4.0/�


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 11, November 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

[29] Sharan, S. (1990). Cooperative Learning: Theory and 
Research. New York : Praeger. 

[30] Shook Cheong, A. C. &  Mee,  Cheah Yin. (Eds) 
(2002). Teacher’ Handbook On Teaching Thinking 
Skills Across Disciplines. Singapura: Prentice Hall.  

[31] Suardana, I Nyoman. (2010). Pengembangan Model 
Praktikum Kimia Dasar Berbasis Budaya Bali untuk 
Meningkatkan Keterampilan Berfikir Kritis Mahasisa 
Calon Guru Kimia. Disertasi. Sekolah Pascasarjana 
UPI, tidak diterbitkan. 

[32] Tauer, J. M., & Harackiewicz, J. M. (2004). The Effects 
of Cooperation and Competition on Intrinsic Motivation 
and Performance.  Journal of Personality and Social 
Psychology, 86(6). 849- 861. 

[33] Tawil, Muh. (2011). Pengembangan Pembelajaran 
Berbasis Simulasi Komputer pada Perkuliahan 
Gelombang dan Optika untuk Meningkatkan 
Keterampilan Berfikir Kreatif Calon Guru. Disertasi. 
Sekolah Pascasarjana UPI, tidak diterbitkan.  

[34] Tiong, H.B. (2002).  Promoting Thinking in Science. 
Dalam Shook, C. A. C., & Mee, C. Y. (Eds). Teachers’ 
handbook On Teaching Thinking Skills Across 
Disciplines.  Singapura: Prentice Hall. 

[35] Toledo, C.A. (2006). “Does your dog bite? Creating 
Good Questions for Online Discussions”. International 
Journal of Teaching and Learning in Higher Education. 
18(2), 150-154. 

[36] Thulo, Nandar. (2011). Rendahnya Minat Baca SMA. 
Tersedia 
http://nandarthulo.blogspot.com/2011/08/makalah-
rendahnya-minat-baca-sma nandar.html. [Diakses 24 
Jan 2013] 

[37] Wiyono, K. (2012). Pengembangan Model Multimedia 
Interaktif Adaptif dalam Meningkatkan Penguasaan 
Konsep dan Keterampilan Berpikir Kritis Mahasiswa 
Calon Guru pada Mata Kuliah Pendahuluan Fisika Zat 
Padat. Disertasi. Sekolah Pascasarjana UPI, tidak 
diterbitkan. 

[38] Wheeler, S.,  Waite, S.J.,  & Bromfield,  C. (2002). 
Promoting Creative Thinking Through the Use of ICT. 
Journal of Computer Assisted Learning (2002) 18, 367-
378. 

[39] Wynne, E. A. (1995). Cooperation-Competition: An 
Instructional Strategy. Phi Delta Kappan Fastbacks, 
387, 7-27. 

 
Author Profile 

 
Desi Fitria Wulandari, is a candidate doctor on 
Science Education of graduate school-Indonesia 
University of Education. She received a Master of 
Pendidikan kependudukan dan Lingkungan Hidup at 
Universitas Siliwangi Tasikmalaya in 2009. She 

received a Bachelor of Educational Science from Indonesia 
University of Education in 2005. The field of research in education 
is on high order thinking skill (HOTS). 

 
Ida Hamidah, Doctor on Physics, a lecturer in 
Physics in Faculty of Mechanical Engineering – 
Indonesia University of Education since 1993. She did 
her research in Development of Media-Based 
Interactive Learning Finite Element Method for 

Learning Physics Laboratory in Higher Education; She is also 
involved in Physics Educational Research. Some doctorate students 

of Science Education program of graduate school are under her 
supervision. 

 
Agus Setiawan Doctor on Physics, a lecturer in 
Physics in Faculty Indonesia University of Education 
since 1993. He did his research in Development of 

Media for Learning Physics in Education. He is also involved in 
Physics Educational Research. Some doctorate students of Science 
Education program of graduate school are under his supervision. 

Paper ID: OCT141613 2981

http://creativecommons.org/licenses/by/4.0/�



