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ABSTRACT 
This study aimed to examine: (1) the influence of the implementation of inquiry model toward the skill of 

student science process of Biology Education students of Palangka Raya university, (2) the influence of PBM 

model toward the skill of student science process of Biology Education students of Palangka Raya university, 

(3) the influence of GI type cooperative learning toward the skill of student science process of Biology 

Education students of Palangka Raya university, (4) the difference of influence of inquiry model, PBM, GI 

toward the skill of student science process of Biology Education students of Palangka Raya university. The 

design of the research used of pretest and posttest control group design. The sample of the research was the 

students who take the plant physiology class. The data were collected by written tests and observations about 

the students' science processes. Unovariate of covariance analysis (anacova) was used in data analysis of 

learning outcome of science process. The research results showed that there are a significant influence of 

innovative learning models toward the student science process, which are of inquiry model of score F = 34.978; 

p = 0.000; PBM model of score F = 24.636; p = 0.000; and cooperative learning model of type inquiry group of 

score F = 9.361; p = 0.030. 
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Trianto (2007) states some of innovative learning models based on constructivist 

paradigm, they are: (1) Reasoning and Problem Solving model; (2) Inquiry Training 

model; (3) Problem-Based Instruction model; (4) Conceptual Change Learning model; (5) 

cooperative learning of Group Investigation type; (6) problem-based learning model; (7) 

Jurisprudential Research model; and (8) Social Research model. 

Creativity needs to develop through a good learning situation where teachers 

encourage the curiosity of students in creating and imparting a new function toward 

something that exists, students are trained to master self-inquiry techniques and are given 

the opportunity to conduct experiments (Depdiknas / National Education Board, 2003). 

The inquiry model, Problem Based Learning (PBM) and cooperative learning of Group 

Investigation type or group investigation are models of learning activities that can improve 

the students' science process because the students are given opportunity to have 

experiments. 

The inquiry model begins with a confusing phenomenon that encourages the 

individual to find out the means of the phenomenon. They naturally desire to understand 

the phenomenon. To understand to the phenomenon, they go through the process of 

thinking and more skillfully connect the data into concepts and how to use these concepts 

into identification of causal principles. So, in the case, it is more emphasis on the process 

of inquiry and inquiry strategy and is not on the content and explanations of the 

problematic situation (Rampengan, 1981). And then, the choosen of inquiry model is 

appropriate in a science learning process because students go through many stages of the 

science process. 
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Group Investigation is one of cooperative learning that emphasize the students 

participation and activities to find out their own learning materials (information) that will 

be learned through the available materials, such as textbooks or the internet. Students are 

involved since the planning, both in determining the topic and how to learn through 

investigation. The learning model requires students to have good communication skills and 

group process skills. Cooperative learning of Group Investigation type is able to train the 

students to improve the ability of independent thinking. Active student involvement may 

be monitored since the first stage until the final stage of learning (Kiranawati, 2007). 

Cooperative learning of Group Investigation type requires students to have good 

communication skills and group process skills. 

Problem-Based Learning on its application emphasizes on active student 

involvement, is more inductively orientated than deductive, and discovery the knowledge 

by students or their own development. It does not give ideas or theories about the world, 

which is the way teachers do when using direct learning, but teachers use inquiry or 

problem-based learning approaches, deliver questions to students, and allow students to 

arrive at ideas or their own theories (Nur, 2011). All the stages of students do in the PBM 

may not be separated from the process skills, and able to improve the skill of student 

science process. 

 

METHOD 
The research was quasi experimental research, with the design of pretests and 

posttests control group design. The research design format is presented in Table 1. 

              Table 1. Pretest-Posttest Control Group Design 

Group Pretest Variable Posttest 

Experiment I 0 X1 P 

Experiment II 0 X2 P 

Experiment III 0 X3 P 

 

Where: 

O : pretes of experimental group of I, II, III and control 

P : posttes of experimental group of I, II, III and control 

X1 : Lecturing using inquiry learning model  

X2 : Lecturing using PBM learning model  

X3 : Lecturing using cooperative learning of type GI  

 

Variables in the study consisted of independent and dependent variables. There were 

three independent variables, which are (X1) inquiry learning model in experimental group 

I, (X2) Problem Based Learning model on learning in experimental group II, and (X3) 

Cooperative learning type of group investigation on learning in experimental group III. 

The dependent variable consisted of six skills of the science process, which are (Y1) 

Observing, (Y2) Classifying, (Y3) Using the Tool, (Y4) Experimenting, (Y5) Predicting, 

and (Y6) Communicating. The control variables consisted of the students' initial abilities 

and the same of learning materials in teaching for all groups. 

The population of the research was all students of Biology Education of FKIP 

UNPAR (Faculty of Teacher Training and Education, University of Palangkaraya). The 

sample of the research was the students of biology class who take the plant physiology 
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class. 

 

RESULTS 
The research results on the implementation of Inquiry model, Problem Based 

Learning, Cooperative learning of Group Investigation type toward the student Science 

Process in the lecture of Plant Physiology obtained the scores’ skill data of science process 

that measured on skills, involve: observing, classifying, using tools, experimenting, 

predicting and communicating. The score of each group of students is described as follows. 

1. The Influence of implementation of Inquiry model on plant physiology class 

towards the skill of student science process 

Based on the calculation of the total score of science process obtained average 

score of postest in the inquiry model of 6.73 with the category of medium and the control 

class obtained score of 5.09 with the category of less. The calculation results of the pretest 

- posttest of students’ science process are presented in Table 2. 

Table 2. Calculation of Average score of Pretest-Posttest of Student Science Process in 

Inquiry Class and Control 

 Inquiry Model Control 

U1 U2 U1 U2 

Average Score 3.203 6.734 3.814 5.086 

Description Bad Medium Bad Less 

Increasing 3.531 1.271 

Effectiveness (%) 52.44 24.99 

 

Where: U1 = pretest and U2 = posttest 

Increasing the score (E) is the difference between pretest and posttest score 

(U2-U1). 

The effectiveness level of the learning model is the increasing of the scores of 

each model and minus to the increasing of score in the control class or 

(E/U2) x100%. 

 

Table 2 shows that there is a difference in the score increasing between the 

experimental class I and the control class by score of 3.531 for inquiry model and 1.271 for 

control class. 

And then, the results of pretest and posttest in control class and experimental class 

were analyzed using the anacova statistic test, by controlling the pretest, shows that there is 

a significant effect of the learning model on the science process (F = 34.978; p = 0.000). 

The result of the difference significance test of the influence of inquiry model compare to 

control class is presented in table 3. 

 

Table 3. Results of Significance Test of Model Influence to Science Process 

                       Class Sig Description 

Experiment I (Inquiry) Control  0.001 Significant 

 

Table 3 shows that there is a significant difference between the experimental class 

I (inquiry) and the control class by the p score less than 0.05. The effectiveness test result 

of the difference of learning model toward the science process shows the inquiry model is 

significantly more effective compare to the control class. 
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2. Influence of implementation of PBM model to Student Science Process 

 

Based on the calculation of the total score of science process obtained the average 

score of posttest on the PBM learning model of 6.83 with the category of medium and 

control class obtained score of 5.09 with the category less. The calculation results of the 

pretest - posttest of students’ science process are presented in table 4. 

 

Table 4. Calculation of average score of Pretest – Posttest of Student Science Process in 

PBM Class and Control 

 Model of PBM Control 

U1 U2 U1 U2 

Average Score 3.625 6.839 3.814 5.086 

Description Bad Medium Bad Less 

Increasing 3.214 1.271 

Effectiveness (%) 46.99 24.99 

Where: U1 = pretest and U2 = posttest 

Increasing the score (E) is the difference between pretest and posttest score 

(U2-U1). 

The effectiveness level of the learning model is the increasing of the scores of 

each model and minus to the increasing of score in the control class or 

(E/U2) x100%. 

 

Table 4 shows that there is a difference in the score increasing between the 

experimental class II and the control class by score of 3.214 for PBM model and 1.271 for 

control class. 

              And then, the results of pretest and posttest in control class and 

experimental class were analyzed using the anacova statistic test, by controlling the pretest, 

shows that there is a significant effect of the PBM model on the science process (F = 

24.636; p = 0.000). The result of the difference significance test of the influence of PBM 

model compare to control class is presented in table 5. 

 

Table 5. Results of Significance Test of Model Influence to Science Process 

                       Class Sig Description 

Experiment II (PBM) Control  0.001 Significant 

 

Table 5 shows that there is a significant difference between the experimental class 

II (PBM) and the control class by the p score less than 0.05. The effectiveness test result of 

the difference of learning model toward the science process shows the PBM model is 

significantly more effective compare to the control class. 

 

3. Influence of implementation of cooperative learning of Group Investigation 

type to Student Science Process 

       
Based on the calculation of the total score of science process obtained average 

score of postest in the cooperative learning of Group Investigation type of 6.73 with the 

category of medium and the control class obtained score of 5.09 with the category of less. 
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The calculation results of the pretest - posttest of students’ science process are presented in 

Table 6. 

 

Table 6. Calculation of Average score of Pretest-Posttest of Student Science Process in 

cooperative learning of Group Investigation type and Control 

 cooperative learning of 

Group Investigation type 

Control 

U1 U2 U1 U2 

Average Score 3.597 6.226 3.814 5.086 

Description Bad Medium Bad Less 

Increasing 2.629 1.271 

Effectiveness (%) 42.23 24.99 

Where: U1 = pretest and U2 = posttest 

Increasing the score (E) is the difference between pretest and posttest score 

(U2-U1). 

The effectiveness level of the learning model is the increasing of the scores of 

each model and minus to the increasing of score in the control class or 

(E/U2) x100%. 

 

Table 6 shows that there is a difference in the score increasing between the 

experimental class I and the control class by score of 2.629 for cooperative learning of 

Group Investigation type and 1.271 for control class. 

              And then, the results of pretest and posttest in control class and experimental class 

were analyzed using the anacova statistic test, by controlling the pretest, shows that there is 

a significant effect of the cooperative learning of Group Investigation type on the science 

process (F = 9.361; p = 0.000). The result of the difference significance test of the 

influence of cooperative learning of Group Investigation type compare to control class is 

presented in table 7. 

 

Table 7. Results of Significance Test of Model Influence to Science Process 

                       Class Sig Description 

Experiment III (cooperative 

learning of Group 

Investigation type) 

Kontrol  0.030 Significant 

 

Table 7 shows that there is a significant difference between the experimental class 

III and the control class by the p score less than 0.05. The effectiveness test result of the 

difference of learning model toward the science process shows the cooperative learning of 

Group Investigation type is significantly more effective compare to the control class. 

 

DISCUSSION 
The average score of posttest in Inquiry group obtained an average score of 6.734 

higher than the average score of control group of 5.086 with a significant difference (p = 

0.000 <0.05). Based on the data, it may take conclution that the implementation of inquiry 

model has a significant influence on the skill of students' science process. In other words, 

the inquiry model is more effective than the traditional model in improving the students' 

science process on the concept of nutrient food. The results of the study are appropriate to 
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the research results conducted by Nurjanah & Suwarna (2011) that the inquiry group score 

(6.561) is higher compare to control class (5.473) toward the skill of science process on the 

concept of heat with significant differences (t count = 4.35> t table = 2.00). 

The inquiry model is the concept of constructivism where the students are 

encouraged to build their own knowledge based on the knowledge they possess. Merrill 

(1991) and Smorgansbord (1997) in Yulaelawati (2010) argue the constructivism is 

knowledge that builds based on the prior experience or knowledge. The constructivist 

characteristic is; learning is an active process where the knowledge is developed on the 

basis of experience and meaning negotiation through sharing information or seeking 

agreement from various perspectives through interaction or cooperation with others. 

The average score of posttest of science process skill on the PBM model obtained of 

6.84 higher than the average score of control group of 5.09 with significant difference (p = 

0.000 <0.05). Based on the data, it may conclude that the PBM model is more effective 

when compare to the traditional model in improving the students' science process on the 

concept of nutrient food. The results of the study are appropriate to the research results 

conducted by Inel & Balim (2010) that the average score of PBM group (25.55) is higher 

than control group (16.67) with significant difference (p = 0.017 <0.05). 

Schafersman (1999) in Inel & Balim (2010) found that the learning with problem-

solving approaches on math and science subjects is able to improve the students' critical 

thinking skills. The components of critical thinking skills that must be learned by students; 

include the skills to (1) formulating problem, (2) giving argument, (3) making deductions, 

(4) making induction, (5) evaluating, and (6) deciding and implementing. By the learning 

activities in the PBL model and the critical thinking skills component, the PBL model may 

train the students' critical thinking skills. The argument supports the research results by 

Proulx (2004) in Inel & Balim (2010) states that the stages of critical thinking are the same 

as the stages of the implementation of the scientific method, and by train the 

implementation of scientific method or scientific process which is the core of the PBL 

model, and then the learning may train the critical thinking skills. 

Characteristic of the problem-based learning is; the students deliver questions or 

problems, and according to yazdani (2002) in Nur (2011) problem-based learning makes 

the problem-solving skills of students. In the PBM syntax, students conduct activities 

through the stages of producing a real work, and then display the work, in the 

implementation of the PBM model, the work of students is tables of observations result 

that made by students. Student activities in making the observation table requires a higher 

order thinking skills for elementary school students, it is appropriate to the learning 

outcomes based on the problem according to Nur (2011) states that the learning outcomes 

is students' critical thinking skills. 

The average score of posttest on science process skills on cooperative learning of 

Group Investigation type obtained a score of 6.23 higher than average score of control 

group of 5.09, with significant difference (p = 0.030 <0.05). Based on the data, it may 

conclude that cooperative learning of Group Investigation type is more effective when 

compare to the traditional model in improving the students' science process on the concept 

of nutrient food. The results of the study are appropriate to the results of a study conducted 

by Muhibbah (2009) that the average score of cooperative learning of Group Investigation 

type (7.61) is higher than the average score of control group (7.01) with significant 

difference (t = 5.20> t table = 2.02) on the subject matter of physics, chemical and mixture 

separation. The similar research results also conducted by Doymus (2009) that the average 
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score of cooperative learning of Group Investigation type (6.80) is higher than the average 

score of control group (6.24) with significant difference (p = 0.018 <0.05). 

The cooperative learning of Group Investigation type is more effective than the 

traditional model because cooperative learning of Group Investigation type is able to more 

actively engage the learners in working together to investigate the problems and 

information related to the material concept. Since the introduction stage of learning 

process, students have been actively involved by way the teachers and students identify the 

topics of problems that will solve through the stages of investigation. An important 

element of cooperative strategy that able to train students' critical thinking skills is learning 

of social skills related to leadership, decision making, trust building, communication, and 

problem solving. 

 The cooperative learning of Group Investigation type is the most complex of 

cooperative strategy. The strategy is appropriate to projects that are integrated with 

problem solving. In the cooperative learning of Group Investigation type, students choose 

their topics drawned from the general theme, and then decide the way to conduct the 

investigation. Thus, the cooperative learning of Group Investigation type is appropriate to 

train the critical thinking skills. The argument supports the opinion of Slavin (1995) argue 

that cooperative group investigation strategies are very good to train the students' abilities, 

which are analysis, synthesis, and information collecting to solve the problems. And, the 

cooperative learning of Group Investigation type may use to train the students' high order 

thinking skills. 

However, the effectiveness of cooperative learning of Group Investigation type is 

lower when compare to Inquiry model and PBM in the score of students' science process. 

It is because the cooperative learning of Group Investigation type emphasizes more on 

cooperative process in groups than the skill development to process the information with 

science process skills. The best suggestion is merging the Inquiry or PBM model with 

cooperative learning of Group Investigation types, and then, the students' skills of 

processing information and cooperation is able to develop simultaneously. 

 

CONCLUSION 

Based on the research results and discussion about the influence of implementation 

of Inquiry model, Problem Based Learning, cooperative learning of Group Investigation 

types toward the student science process, concluded: 

1. There is significant influence of implementation the inquiry model to the student 

science process (F = 34.978; p = 0.000). 

2. There is significant influence of implementation the PBM model to the student science 

process (F = 24.636; p = 0.000). 

3. There is significant influence of implementation of cooperative learning of Group 

Investigation types to the student science process (F = 9.361; p = 0.030). 

Based on the conclusions, it is suggested to further researchers who want to replicate 

the research on the influence of inquiry model, PBM and cooperative learning of Group 

Investigation types, needs a measurement technique that combines the written test and the 

practice assessment of the science process in order the obtained data is complete and 

accurate. 
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