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Abstract 

Revitalization of cell biology learning to student centered, needs to be studied and developed cell 

biology material, biology students as prospective teachers and lecturers. Didactic triangle depicting the 

relationships between the three is urgent since this time has been in the era of modern biotechnology. 

In other words, when teachers design a didactic situation once thought of predictions student response 

to the situation and  anticipation so as to create a new situation. Focus on learning cell biology, should 

pay attention to metacognitive skills of students. The purpose of this study: 1). Assessing cell biology 

teaching materials are prepared based on the structure of didactic, 2). Explaining the metacognitive 

skills of students when using cell biology teaching materials prepared with didactic structure. The 

number of subject research students taking courses in cell biology are 148. Data obtained through 

achievement test before the course begins. Results that understand the concept of cell biology are; 

physical characteristic, chemical protoplasm, the structure and function of 54.33% (less qualitative 

terms), misconception 37.16 and did not know the concept of 9.51%. Based on the research teaching 

materials has made appropriate to sub-concepts to develope the misconceptions and those who did not 

know the concept. There are still some students who misconceptions and a small portion that does not 

know the concept of because the scope of cell biology broad concept first standard structure and 

function of the abstract should concretely in learning. In conclusion: The development of teaching 

materials based on metacognitive skills-based didactic urge to cell biology. 
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1. Introduction 

In the age of biotechnology and knowledge nowadays, almost every moment happens 

reproduction of knowledge and technology quickly. This course requires individuals who are 

able to adapt to change. On that basis, the argument that in order to be able to adapt to 

changing, it is required of individuals who are capable of learning and metacognitive skills 

throughout life. Revitalization learning cell biology from teacher centered to student centered 

needs to be seen and studied the cell biological materials, teachers and students. Kansanen in 

Suryadi (2010) states as a didactic triangle which describes the didactic relationship between 

the student and the material, pedagogical relationship between teachers and students and 

Anticipation Didactic and Pedagogical (ADP) relationship that is the relationship between 

teachers and materials. This means that when teachers design a didactic situation once thought 

of student response prediction of the situation and anticipated so as to create a new situation. 

This ADP relationship should be the focus in the learning of cell biology. 

Studying cell biology by observing the ADP relationship, can be targeted depth, means in 

order to avoid misconceptions cell biology, then to support this need instructional materials 

involving teacher-student relationship-matter as illustrated by Suryadi (2010). Preparation of 

teaching materials today if only based on the model of grain available in textbooks without 

the process of re-contextualization and re-personalization, thus alternative didactic situation 

and paedagogis offered for improvement, just be learning less effective. Suryadi (2010) states 
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that, teaching materials should be prepared by considering the relationship between concepts 

that are meaningful to students’ understanding. Understanding the concepts of cell biology 

with good and effective if there is a relationship between concepts (matter), teachers, learners 

will achieve a reliable and master the science and technology. This became the support and 

foundation to be able to further improve the metacognitive skills to master the concept of 

modern biotechnology is advancing by leaps and bounds. If so by itself an opportunity we 

reach learners who are able to compete, meaning of the word achieve reliable human 

resources. 

University of Manado is the institute of producing education personnels. Department of 

Biology, Faculty of Mathematic and Science University of Manado, including majors in it, 

therefor cell biology courses corresponding educational curriculum of biology given in the 

second semester, and based on cell biology teaching experience it needs to be equipped with 

cell biology teaching materials referring to the situation of understanding the concept of cell 

biology /learners material. Procurement of cell biology teaching material is intended that each 

student has a biological cell biology metacognitive skills to be able to understand well, true 

and correct existing courses in the next semester (eg genetics, anatomy and physiology of 

animals / plants, molecular biology, etc.). Experience teaches cell biology researchers for 

nearly 20 years, although a variety of strategies have been implemented but still largely 

unfavorable biology students understand the concept of cell biology up the structure, 

composition and function of the cell itself because the concept is abstract. So most among 

them are also when to accept and follow the course of cell biology such as those mentioned 

above have significant obstacles to a comprehensive mastery of biological concepts. This state 

is followed by the knowledge of lecturers who teach subjects are forced to give back the 

understanding of the concept of cell biology, to be able to follow the course subjects that 

nurtured. Nusantari (2011) suggest the emergence of preconceptions, misconceptions because 

ideas about the phenomenon and the concept is less in tune with the views of science, and also 

the initial concept possessed before he entered the process is called pre-concept. This 

existence must be anticipated given the rapid development of biological sciences. 

Realizing this situation certainly learning cell biology at the institute must be supported by the 

metacognitive-based teaching materials with the preparation of a greater emphasis on 

understanding the content correct, accurate and in-depth about the biology of cells, as well as 

pay attention to the teacher. If so, then the teacher's role becomes one of the keys to success in 

school learning can be easily achieved goals not only expect the predicate pass alone but how 

learners familiarized and know how to process, because then learners have metacognitive 

skills and training. If the prospective teachers are always trained metacognitive skills in 

formal education, meaning not only able to give emphasis on the knowledge and awareness of 

their own thinking but gained the knowledge of how to learn, its capacity to monitor learning, 

planning and control, means how someone is able to regulate effectively the cognitive 

activity. Moore (2004) stated metacognitive refers to one's understanding on the knowledge 

that a deep knowledge of his knowledge will reflect the effective use or a clear description of 

the knowledge in question. According to Ardila, et al (2013 :) and Sumampouw (2012) stated 

achievement of learning objectives cell biology can be seen through learning outcomes of 

students. Learning outcomes highlighted as an indicator of achievement of the objectives of 

learning are related to the metacognitive skills. Results of metacognitive skills would be more 

meaningful if it is not easily lost / can remember back. Metacognitive closely related to the 

independence of the learners in the study, which will directly be able to adapt to changes in 

biotechnology and knowledge of this century. Interpret the above is necessary and urgent to 

achieve the learning outcomes of students who have metacognitive skills. The purpose of this 

study was: 1). Revealing difficulty cell biology student metacognitive skills. 2). Assessing 
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understanding of cell biology concepts teaching materials prepared based on the structure of 

didactic. 

2. Research Methods 

This research is the first phase is a descriptive study, the type is analysis pre-concept 

understanding of learners at the beginning of the 2nd semester, academic year 2014/2015 

amounted to 148 students who contract cell biology courses, it means reveal understanding 

and misconceptions of cell biology, by identifying sub-sub concept which understanding is 

good, right and true (you already know), and do not know where that misconceptions. This 

stage is how to describe / reveal metacognitive skills learners cell biology concepts. 

Researchers as data collectors, provide an early test of metacognitive-based cell biology 

concepts before following the lecture cell biology. Correct by using a metacognitive rubric. 

While Phase two of this study design with teaching materials developed by the Didactical 

Design Research (DDR). This model is a development design based on the identification and 

disclosure of sub concepts of cell biology excavation phase I where the learning difficulties 

that have been based on didactic structure. The results based on the information made 

excavation learning difficulties/ basic construct a new teaching materials namely didactic 

design is based on metacognitive skills to form a new image concept. Results of the 

development of validated content / materials and tested, in the evaluation of student learning 

outcomes and improved to meet the criteria of a certain quality or standard. Suryadi (2010) in 

Nusantari states DDR steps as follows; 1) analyze the meta-pedadidactic by analyzing 

learning difficulties of the aspects that cause the obstacle epistemology of teaching materials 

which provide examples that can be applied, and ontogenical can be customized with mental / 

student's ability level and directical is no fault of the material presented is causing 

misconceptions. 

3. Results and Discussion 

In accordance with the purpose of revealing study of students' learning difficulties, cell 

biology concept that consists of three sub-concepts, namely: 1) The physical properties of 

protoplasm, 2) chemical properties of protoplasm, 3) The structure and function of cells. The 

results revealed that the cell biology is to understand the concept; physical properties, and 

chemical protoplasm, the structure and function of 54.33% (or less), misconceptions 37.16 

and did not know the concept of 9.51%. After students learn and use the concepts of cell 

biology that refers to the development of DDR cell biology book, the obtained results as 

follows cell biology study; who understand the concept of cell biology increased 79.65% 

(good), misconceptions 16.40 and did not know the concept of 3.95%. Based on the analysis 

of the percentage, who understand the concept, increase 25,32 (+), misconception have 

improvement 20,76, (+),and who did not know the concept 5,56. (+). More presented in the 

table below:  

Table. 1. Description of understanding, misconceptions and not know Cell Biology Concepts 

N                148 Mean  Mean             

Increasing 

    Changing 

1Memaha 54,33 79,65 25,32 + 

 37,16 16,40 20,76 + 

  9,51 3,95   5,56 + 

Based on the table at the start of the all three part of the concept understanding the concepts, 

misconceptions there are improvements / changes, and did not know the concept, have 

changing. Learning outcomes when implementing cell biology book were DDR developed, 

there is also an increase in the frequency of overall percentages for the concept of cell 
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biology. Understanding the concept of cell biology, who qualified less to the good of learners, 

due to cell biology lesson plan which had been granted without considering the diversity of 

responses to the didactical situation. When used in cell biology learning goal-oriented, the 

problems related to the learning process will consider learners. At this point the response of 

learners in a didactic situation will be explored, so learning difficulties can be overcome. 

Suryadi in Nusantari (2011) Sumampouw (2011) stated teaching materials should be prepared 

by considering the relationship between the concept to be interpreted and occur 

constructivism. Learning is based on the philosophy of constructivism, the observation during 

the lectures more active learners, or in other words the students more involved with the use of 

books and discuss the question. Furthermore, said the preparation of teaching materials should 

be conducted with respect to re-personalize the linkage concept. Where the concept that 

should be an emphasis, so that the effectiveness of the material by considering the depth and 

breadth can enhance metacognitive skills. Perters (2000) and Sumampouw (2011) stated 

metacognitive refers to skill of learners and monitor, plan, resulting in increased 

understanding of the material. Processes that require high reading comprehension abilities to 

be able to find the main idea and write it back in the form of different scripts, so it has a 

broader insight. Metacognitive skills are very useful in improving learning outcomes, 

development of knowledge for himself and will more quickly become independent learners. 

Susantini (2004) states that through metacognitive learners are able to become self-sufficient, 

cultivate an attitude of honest, brave to admit mistakes and will be able to significantly 

improve learning outcomes. 

Another part that has the changes /improvements are misconceptions. Concept proposed, such 

as: concept of microtubules and microfilaments are organelles that composed of the same 

compound and serves as the Krebs cycle. Most learners still justify this statement in a word, 

microtubules and microfilaments an organelle composed of protein compounds that function 

as cell skeleton (cytoskeleton) to maintain cell shape. Misconceptions and understanding of 

the concept possessed a foothold compile teaching materials. Misconception that happens, 

usually due to poor perception in accordance with science. Misconceptions which revealed a 

misunderstanding of the cytoskeleton/ cell skeleton. Chim and Posner in Nusantari (2011) 

reveals some misunderstanding sometimes have roots in mind though has gained in learning. 

In connection with these necessary learning approach that aims to provide a conceptual 

change, in order to succeed in improving the understanding of the concepts of cell biology in 

accordance with science. Furthermore, given that the change process is similar to the concept 

of assimilation and the following stage is accommodation. With their assimilation can use the 

concept of what they have to deal with a new phenomenon. The educators use the anomaly to 

spur changes in the concept. Several factors cause misconceptions among others; teaching 

materials, the result of interaction of students and teachers. Miskonsep could happen to occur 

because students lack links between concepts with one another, resulting in the wrong 

proposition. Can also occur due to the lack of attention to the idea of teaching children before 

attending lessons, use of language, his own feelings. 

Their percentage misconceptions repair cell biology, because of the disclosure of meaningful 

relationships between concepts to one another that emphasizes the basic idea. Learning 

concept maps can also see the reflection of the knowledge of students, by looking at the 

complexity of concept maps can detect where the concept is less precise and simultaneously 

change the concept, Pearsal in Nusantari (2011) and Sumampouw (2012).  

Objects study of cell biology are microscopic, should the nature of the core material in the 

teaching and learning activities should be followed by the use of teaching materials and 

precise detail. Things like stated earlier that any communication can occur because of students 
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lack motivation, a large number of individually making it less affordable. Furthermore, it also 

submitted that the majority of students consider biology tiring and boring. Other parts were 

found the majority of learners who do not know the concept of cell biology, allegedly there 

are several factors that cause among others learners are present but do not pay attention to the 

material explanation of cell biology, hesitant to answer because understanding is not 

appropriate, or may not remember or forget. For that a teacher should reduce explanation that 

is verbal information. Sumampouw (2012) states that the concept of cell biology gained 

through direct experience gone back (forgotten) with slower acceleration (1% per month), 

while the concept obtained by verbal information more quickly disappear back with an 

acceleration of 6% per month. Reviewing the description above, the development of teaching 

materials to address misconceptions cell biology cell biology, do not know and who already 

understand it is necessary to use Didactical Design Research (DDR). Suryadi (2010) states 

that the first must perform metapedadidactical analysis, the difficulty of learning from 

mistakes and concepts that have been understood. The learn planning always meet the needs 

of students to learn properly, through a review of the learning device. Improvement of 

teaching materials can be referred to be able to fix the misconceptions by taking into account 

the relationship between concepts. Improvement of the quality of learning cell biology with 

the right strategy to minimize misconceptions and increase understanding of cell biology are 

urgent. Development of teaching materials with attention to two stages, determine the main 

concepts in a single unit and the following stage makes the link between the concepts of cell 

biology. Important in the relationship between concepts explained in more detail the structure 

of an organelle, relationship and discuss fungus parts of organelles. Affirmed boundary 

differences between prokaryotic and eukaryotic (nucleus membrane), as well as the cell 

membrane and the ER membrane, mitochondrial membrane and the other constituent parts 

and their functions. Based on the results of the acquisition of the average percentage of cell 

biology there is no difference in student acquisition, however if the observed three sub 

concepts of cell biology have misconceptions, but because the understanding of the concept 

when teaching material prepared DDR cell biology then increase to a good qualifying, rests 

on the observation that existing learning because there is an increased understanding of 

materials development that takes into account the difficulties of learners. Disclosure of 

learners' learning difficulties are considered in the preparation of teaching materials very 

helpful understanding of the concept of cell biology, as well as the depth of the concept of cell 

biology each material less able to understand the concept of a comprehensive and intact, 

considering the number of credits of courses cell biology only 2.  

The concept of cell biology who has never received also result in difficulty understanding the 

concept can even lead to ignorance of the concept. Ramlah in Nusantari (2011) and 

Sumampouw (2014) stated that based on the results of biological tests found a fraction 

smaller learners 25% influenced by ignorance and misconceptions found in pervious 

information and also in text books but also in the interpretation of diverse learners bias in 

accordance with the lack of knowledge. It is required of teachers who are sensitive to the idea 

of learners. Furthermore Corebima (2010) stated that during the presentation of the concept of 

teaching biology-oriented concept of history that is causing organizations to falter / separate 

from one another then it will be difficult to study. It is therefore important to study the 

concept approach as the new genetic and should replace the historical approach. Related to 

that the cell biology of the presentation of the organization as a whole and meaningful 

concepts in order to be whole, to consider the use of appropriate analogy, in order to avoid the 

sense that bias, use the correct sentence and avoids think the results are not in accordance with 

the referral. 
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4. Conclusion 

1. Bachelor degree students that contract cell biology course, there is an increased 

understanding of the concept of metacognitive-based cell biology, from less to better 

qualifications. The mean percentage of misconceptions acquisition improvement 

concept, the same thing happened to the ignorance concept of learners. 

2. Preparation of cell biology teaching materials with DDR, can improve the 

understanding of cell biology, to reduce the percentage of misconceptions and 

learning difficulties of learners. 
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Abstract 

Objectives of the research included: a) a research on development of the Lesson Study-based learning 

equipments to study how to develop the learning equipments of Open Inquiry integrated with 

Numbered Heads Together (NHT), Open Inquiry, and NHT that is developed through Lesson Study 

activities, b) experimental research to find out any difference among strategies of Open Inquiry 

learning integrated with NHT, Open Inquiry, and NHT toward the process skills, c) to find out any 

difference of the academic ability toward process skills, d) to find out any influence of interaction 

between learning strategy and academic ability toward the process skills. This research used a quasi 

experimental design for Preliminary and Final Tests of Non-equivalent Control Group-Design using 

factorial design of 4 x 2. The research was conducted during Odd Semester in academic year of 

2011/2012. Populations of the research included tenth graders of X/1 at Senior High School in North 

Minahasa Regency by number of the samples were 241 students from 8 schools. Determination of the 

samples was initiated by determining the schools for the research that based on the National 

Examination. Data of the research was collected through Preliminary and Final Tests using process 

skills test. Testing the hypothesis used Anacova analysis technique at the significance of 0.05. Results 

of the research on development of Lesson Study-based learning equipments showed a) very significant 

influence of learning strategy equipments on process skills of the students. Achievement of the 

corrected average for the process skills on the group of open inquiry learning strategy equipments 

integrated with NHT (integrated strategy) was better than on the groups of NHT learning equipments, 

open inquiry equipments, as well as the conventional equipments, b) significant influence of the 

academic ability levels of the students on the process skills. Achievement of the corrected average for 

high academic ability, 67.76%, was better than low academic ability, 57.87%.  

 

Keywords: Open inquiry, Numbered Heads Together (NHT), process skills, lesson study, biology  

 

 

1. Introduction 

Improving educational quality of human resources, both teachers and students, is really 

important in facing challenge in this modern era. It is expected that teachers should be 

competent in increasing quality of learning, especially in improving the learning results of the 

students. Besides that, the teachers should be able to provide learning that could increase 

activity in thinking through process skills.  

Kawuwung (2010b), based on Survey from November to January 2011, reported that 22 

Senior High Schools in North Minahasa Regency comprise of 6 State Senior High Schools 

and 16 Private Senior High Schools. 25 Questionnaires were delivered to the biology’s 

teachers of Senior High Schools at the North Minahasa Regency. 21 Questioners from the 

teachers were accepted and analyzed. Data showed that, in general, students of Senior High 

Schools have not shown optimal results in learning biology, particularly toward process skill 

improvement. 13 Teachers (61.90%) have not recognized learning strategy of open inquiry 
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and 6 teachers (28.57%) have not understood the process skills, as well as 15 teachers 

(71.42%) have not given any answers. Based on the described problems, the right solutions 

are the appropriate learning strategy. Referring to the existed problems, open inquiry learning 

strategy and Numbered Heads Together (NHT) has become the right choice to improve 

process skills of the students.  

The National Research Council (2000) stated that, in general, the inquiry-based learning 

strategy has given priority over the findings process in order to gain knowledge, in which one 

of the purposes is that the students should have mind set and know the scientific working 

process as if they are scientists. According to Borich et al. (2006:32) stated that syntax of the 

inquiry-based learning strategy includes: 1)  question, in which the students make some 

questions or hypotheses, 2) investigation, in which the students plan some investigation and 

collect the data, 3) creation, the students analyze the collected data and formulate some 

explanations after summarizing the proofs, 4) discussion, the students discuss the findings, 

share ideas, and draw some conclusions, and 5) reflection, the students reflect the conclusions 

and make some correlations with the explanations. Characteristics of such learning were more 

focused on the students and more improved high thinking ability. According to Orlich 

(1998:299), there are 6 significant steps in inquiry as follow: 1) problem identification, 2) 

developing tentative hypothesis or objectives, 3) collecting data and testing tentative answers, 

4) data interpretation, 5) developing tentative conclusions or generalization, and 6) testing, 

implementing, and revising the conclusions. Kawuwung (2012) suggested that the application 

of learning strategy equipments of open inquiry integrated with NHT would be able to 

increase process skills, high thinking, and improve the student’s understanding on concept of 

biology. Solihin (2010) stated that the application of open inquiry model would be able to 

increase quality of learning process, understanding the concept and process skills, as well as 

scientific attitude of the students. An interaction occurs between learning model and initial 

ability of the students toward the improvement of learning results and high thinking ability of 

the students. Sulistina (2009) stated that open inquiry is effective in increasing the learning 

results of the students by improving knowledge construction and process skills.  

Cooperative learning is well-known as learning in group. Cooperative learning is more than 

learning in group or working in group because such learning encourages some cooperative 

forces or duties, which enable to create effective interaction among members of the group. 

Advantages of cooperative for Numbered Head Together type include: 1) each learner is 

ready to learn, 2) each learner could open some discussion seriously, and 3) each smart 

learner could teach his/her companions who are not smart enough, Chotimah (2009). Imelda 

(2005:71) stated that cooperative learning by Numbered Heads Together method has some 

advantages, such as: 1) improve the students’ achievement, 2) deepen the students’ 

understanding, 3) could please the students in learning, 4) develop positive attitude of the 

students, 5) develop leadership attitude of the students, 6) develop self-confidence of the 

students, 7) develop sense of belonging, and 8) develop skills for the future. Objectives of the 

research were: a) the research on development of Lesson Study-based learning equipments to 

study how to develop Open Inquiry learning equipments integrated with Numbered Heads 

Together (NHT), Open Inquiry, and NHT, which is developed through Lesson Study, b) to 

study any difference of academic abilities toward the process skills, c) to study whether 

interaction of learning strategy and academic ability affects on the process skills.  

2. Method 

This research used a quasi experimental design for Preliminary and Final Tests of Non-

equivalent Control Group-Design using factorial design of 4 x 2. The research was conducted 
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during Odd Semester in academic year of 2011/2012. Populations of the research included 

tenth graders of X/1 at Senior High School in North Minahasa Regency by number of the 

samples were 241 students from 8 schools. Determination of the samples was initiated by 

determining the schools for the research that based on the National Examination. Developing 

equipments was begun by workshop activity for the teachers in order to teach them about 

what to Plan, Do, and See. And then, it was followed by developing Lesson Study-based 

equipments to the real students. The developed learning equipments include: Syllabus, 

Instructional Implementation Design, Students’ Worksheets, and assessment. Data of the 

research was collected through Preliminary and Final Tests using process skills test. Testing 

the hypothesis used Anava and Anacova analysis technique at the significance of 0.05.  

3. Result 

3.1. Research on Development of Lesson Study-Based Learning Equipments: 

Description of the Process Skills Data Based on Preliminary and Final Tests  

Average of the process skills that based on preliminary and final tests is presented in Table 1.  

Table 1. Average of the Process Skills Based on Preliminary and Final Tests 

Learning Strategy 
Academic 

Ability 

Preliminary 

Test 
Category Final Test Category 

1 = Open Inquiry (OI) 1 = High 

2 = Low 

7.50 

7.25 

Least 

Least 

51.25 

37.50 

Medium 

Less 

2 = Numbered Heads 

Together  (NHT) 

1 = High 

2 = Low 

18.75 

13.75 

Least 

Least 

76.25 

67.50 

Good 

Good 

3 = Open Inquiry +   

NHT (OI+NHT) 

1 = High 

2 = Low 

30.00 

33.75 

Less 

Less 

85.00 

85.00 

Very Good  

Very Good 

4 = Conventional (C) 1 = High 

2 = Low 

13.75 

  3.75 

Least 

Least 

63.75 

36.25 

Good 

Less 

(Source: Result of the Research) 

Tests to measure the process skills were done pre-and-post learning activities. The tests 

comprised of materials on standard of competence “Understanding the biological essence as a 

science”, which included two basic competences, such as: 1) identify the scope of biology, 

and 2) describe the object and the biological problems in diverse living organizations 

(molecules, cells, tissues, organs, individuals, populations, ecosystem, and biome). Besides 

that, materials for standard of competence should “Understand principles in grouping 

creatures” by taking one basic competence, such as: describe characteristics, replications, and 

roles of virus in life.   

Average scores of process skills pre-learning can be explained as follow. Average scores of 

process skills pre-learning activity (preliminary test) on subject of the research are generally 

included in the least category. Group of the subjects include: open inquiry learning strategy 

along with high academic, open inquiry learning strategy along with low academic, NHT 

learning strategy along with high academic, NHT learning strategy along with low academic, 

open inquiry learning strategy integrated with NHT along with high academic is considered as 

less category, open inquiry learning strategy integrated with NHT along with low academic is 

considered as less category, conventional learning strategy along with high academic is 

considered as the least, as well as conventional learning strategy along with low academic is 

considered as the least.  

Average scores of the process skill post learning can be explained as follow. Average scores 

of the process skill post learning activity (final test) on subject of the research were generally 

included as very good and good categories. Group of the subjects include: open inquiry 
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learning strategy along with high academic is considered as medium category, open inquiry 

learning strategy along with low academic is considered as less category, NHT learning 

strategy along with high academic is considered as good category, NHT learning strategy 

along with low academic is considered as good category, open inquiry learning strategy 

integrated with NHT along with high academic is considered as very good category, open 

inquiry learning strategy integrated with NHT along with low academic is considered as very 

good category, conventional learning strategy along with high academic is considered as good 

category, and conventional learning strategy along with low academic is considered as less 

category.  

3.2. Testing Hypothesis of the Research on Development of Lesson Study-Based 

Learning Equipments  

3.2.1. The Effect of Treatment on Process Skills  

Summary for results of anacova test about the effect of treatment on process skills is 

presented in Table 2.  

Table 2. Summary of Anacova Testing Results for the Effect of Treatment on Process Skills 

Source Type lll Sum of Squares df Mean Square F Sig 

Corrected Model 72725.061 8 9090.633 10.379      .000 

Intercept 272940.870 1 272940.870 311.616      .000 

XKPLS 19365.690 1 19365.690 22.110      .000 

STRATEGY 14230.039 3 4743.346 5.415      .001 

ACADEMIC 3858.667 1 3858.667 4.405      .037 

STRATEGY*ACADEMIC            2083.696 3 694.565 .793      .500 

Error        132259.310 151 875.889   

Total        836250.000 160    

Corrected Total        204984.375 159    

(Source: Data on Results of the Research) 

3.2.2. Learning Strategy 

Table 2 gives information of Fcount value for about 5.415 by significance value of 0.001. This 

significance value is smaller than alpha 0.05, so that hypothesis of the research (H1) is 

accepted and statistical hypothesis (H0) is rejected. Therefore, it can be concluded that there is 

a difference between process skills of the students who used learning strategy of open inquiry 

integrated with NHT, learning strategy of NHT, learning strategy of open inquiry, and 

conventional learning strategy.  

Data on summary for results of LSD notation test concerning with the effect of learning 

strategy on process skills is presented in Table 3. Based on results of the Least Significant 

Difference (LSD) test, the significance level is 0.05. Data shows that average corrected-scores 

in relation to understanding the concept from the highest are: open inquiry learning strategy 

integrated with NHT = 75.12, NHT learning strategy = 71.32, conventional learning strategy 

= 53.91, and open inquiry learning strategy = 50.90.  

Table 3. Summary for Results of LSD Notation Test Concerning With the Effect of Learning Strategy on 

Process Skills 

STRATEGY XKPLS YKPLS DIFFERENCE YKPLSCOR LSD Notation 

1 = open inquiry learning 4.38 44.38 40.00 50.90 a 

4 = conventional 8.75 50.00 41.25 53.91 a 

2 = NHT 16.25 71.88 55.63 71.32     b  

3 = open inquiry + NHT 31.88 85.00 53.13 75.12    b  

(Source: Data on Results of the Research) 
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3.2.3. Academic Ability 

Table 2 gives information of Fcount value for about 4.405 by significance value of 0.037. This 

significance value is smaller than alpha 0.05, so that hypothesis of the research (H1) is 

accepted and statistical hypothesis (H0) is rejected. Therefore, it can be concluded that there is 

a difference of process skills among the students, based on their academic abilities.  

Result of the Least Significant Difference (LSD) test at the significance level is 0.05. Data 

shows that average corrected-scores of the academic ability from the highest are: high 

academic = 67.76 and low academic = 57.87. Summary for result of LSD notation test 

concerning with the effect of academic ability on process skills is presented in Table 4.  

Table 4. Summary for Result of LSD Notation Test concerning with the Effect of Academic Ability on 

Process Skills 

ACADEMIC XKPLS YKPLS DIFFERENCE YKPLSCOR LSD Notation 

2 = low 13.13 56.56 43.44 57.87 a 

1 = high 17.50 69.06 51.56 67.76      b  

(Source: Data on Results of the Research) 

3.2.4. Interaction between Learning Strategy and Academic Ability 

Table 2 gives information of Fcount value for about 0.793 by significance value of 0.500. This 

significance value is higher than alpha 0.05, so that the statistical hypothesis (H0) is accepted 

and hypothesis of the research (H1) is rejected. Therefore, it can be concluded that there is no 

interaction effect between learning strategy and academic ability toward the process skills. 

Data for results of LSD notation test concerning with interaction between learning strategy 

and academic ability toward the process skills is presented in Table 5.  

Table  5.   Summary for Results of LSD Notation test concerning with the Effect of Interaction between 

Learning Strategy and Academic Ability toward the Process Skills 

Learning Strategy Academic XKPLS YKPLS Defference YKPLSCOR Notation 

Conventional 2 = low 3.75 36.25 32.50 43.15 a 

Open Inquiry 2 = low 1.25 37.50 36.25 45.89 a 

Open Inquiry 1 = high 7.50 51.25 43.75 55.91 a b  

Conventional 1 = high 13.75 63.75 50.00 64.68     b c  

NHT 2 = low 13.75 67.50 53.75 68.43     b c  

OI+NHT 2 = low 33.75 85.00 51.25 74.00     b c 

NHT 1 = high 18.75 76.25 57.50 74.20     b c  

OI+NHT 1 = high 30.00 85.00 55.00 76.24        c  

(Source: Data on Results of the Research) 

Data shows that average corrected-scores for the effect of interaction between learning 

strategy and academic ability toward process skill ability from the highest include: open 

inquiry learning strategy integrated with NHT of high academic = 76.24, NHT learning 

strategy of high academic = 74.20, open inquiry learning strategy integrated with NHT of low 

academic = 74.00, NHT learning strategy of low academic = 68.43, conventional learning 

strategy of high academic = 64.68, open inquiry learning strategy of high academic = 55.91, 

open inquiry learning strategy of low academic = 45.89, and conventional learning strategy of 

low academic = 43.15. 

4. Discussion 

4.1. The Implementation Effect of Learning Strategy toward the Process Skills  

Result of the anacova analysis showed that Fcount = 5.415 by significance value = 0.001. The 

significance value was smaller than alpha 0.05, which meant that learning strategy has very 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Education Page 549 
 

significant influence toward process skills of the students. Information about LSD notation 

emphasized that learning strategy could have very significant effect and contribution to 

increase process skills of the students through open inquiry learning strategy integrated with 

Numbered Heads Together (NHT). Descriptively, process skills of the students in biology has 

been optimal and considered as very good category, after they got the treatment.   

This finding was in accordance with Sulistina (2009) who stated that open inquiry is effective 

in increasing the learning results of the students by improving construction of knowledge and 

process skill, as well as science attitude. Santoso (2007) stated that 7 practical advantages of 

the scientific investigation learning process through inquiry included: 1) encourage interaction 

among students, 2) increase cooperation between students, 3) the students will be more active 

in learning, 4) provide quick feedback, 5) set proper time in completing the assignment, 6) 

relate to more assumptions, and 7) responsive to different talent and the way of learning.  

Open inquiry learning strategy is a learning activity in which all activities are initiated from 

identification and problem formulation, hypothesis-making, investigation, collecting proofs, 

as well drawing some conclusions, and the students play their roles in these activities. 

Teachers play their roles as facilitators to smoothen the teaching and learning process. The 

main targets of the inquiry activities include: how the students get involved maximally in 

teaching and learning activities, train the students to think about the scientific process, and 

establish self-confidence toward their own findings or the groups’ findings. Indrawati (1999 

in Trianto, 2010) stated that process skill is divided into two that include basic science process 

skill and integrated science process skill. The basic science process skills include: 

observation, classification, communication, measurement, prediction, and inference. While 

the integrated science process skills include: determining variables, arranging table of data, 

establishing graphic, providing correlation among variables, processing data, analyzing 

investigation, making hypothesis, determining the variables operationally, designing 

investigation, and performing experiment. Process is a teaching approach, which provides 

opportunity to the students to participate in comprehending the process of finding or 

establishing a concept as a process skill. Chotimah (2009; 2). Arends (2007) stated that 

Numbered heads Together (NHT) is a learning strategy, which propose activities of the 

learners in looking for, processing, and reporting information from some learning sources in 

order to be presented in front of the classroom. Processes that occurred in NHT learning 

strategy included: 1) numbering, in which the teacher divided the learners into several groups 

or teams of three to five members each, and gave them different number, 2) questioning, in 

which the teacher asked some questions to the learners, 3) head together, in which all the 

learners think together and convince that each member of the group knows the answer, and 4) 

answering, in which the teacher mentioned a number and the learners in each group, who got 

the same number, should raised their hands and prepared for the answer before the class.  

4.2. Effect of the Academic Ability on the Process Skill 

Result of the anacova analysis showed that Fcount = 4.405 by significance value = 0.037. The 

significance value was smaller than alpha 0.05, which meant that academic ability has 

significant influence toward process skills of the students. Information about LSD notation 

emphasized that high academic ability have significant effect and contribution to increase 

process skills of the students. Based on the LSD notation, it emphasized that high academic 

ability has significant difference toward low academic ability. The corrected mean showed 

increasing in teaching and learning process for high academic ability, about 2.94%, as well as 

increasing for low academic ability, 3.30%. This finding conformed to Santoso (2007) who 

stated that, naturally, academic abilities of students in a class are varied. If it is divided into 3 
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groups, it would include high ability, medium ability, and low ability. Students who have 

different ability, would be given the same lesson, and of course, the results migh be different 

in accordance with their abilities. Corebima et al. (2005) suggested that students who have 

high abilities would achieve higher academic life skill than students who have lower abilities.  

4.3. Effect of Interaction between Learning Strategy and Academic Ability toward the 

Process Skill  

Result of the anacova analysis showed that Fcount = 0.793 by significance value = 0.500. The 

significance value was higher than alpha 0.05, which meant that there was no significant 

influence of interaction between learning strategy and academic ability toward process skills 

of the students. Based on LSD notation, the combined group (CG) of the open inquiry 

learning strategy integrated with NHT and high academic toward the process skill has tended 

to have significant difference toward the combined group of open inquiry learning strategy 

that has high and low academic. Furthermore, the combined group of open inquiry learning 

strategy integrated with NHT and high academic has tended to have significant difference 

toward the conventional learning strategy with low academic. Nur (2011) stated that the 

experts of the cognitive psychology provided information and experiences, which have kept in 

long-term memories as prior knowledge. Prior knowledge is a set of individual knowledge 

and experiences that have been gained along his/her life and what he/she would bring in an 

experience of the new life. Brooks and Brooks (1993) stated that prior knowledge or academic 

knowledge of the students can be used as an important consideration in learning due to they 

have schemes or construction of knowledge, during they attend the learning process, as a 

result of interaction between physical and social environments around them. Nur (2011) stated 

that specific characteristic of NHT-cooperative is that the teacher has just appointed a student 

as representative of his/her group without telling them who is going to be appointed as 

representative of their group. Such way would guarantee total involvement of the whole 

students. Also, it is the best way to increase individual responsibility in group discussion. 

Arends (2007) stated that teachers play important roles in determining groups at NHT-

cooperative learning activities. Teacher has the key position of success in learning through 

establishment of groups. The groups have been selected by the teacher in order to make sure 

the groups of gender, ethnic, and have good academic abilities. Establishment of the groups 

has just been based on roster in the class and grades of the National Test. No interaction 

between learning strategy and academic ability toward the process skill showed the same 

influence of treatment on both academic abilities, students that have high and low academic. 

It means that students who have high academic, would be smarter along with the given 

treatment, as well as the students who have low academic. These findings were supported by 

theory from Arief Furchan (1982) who stated that if any interaction did not exist in a research, 

it meant that the treatment had the same influence on both academic abilities, high and low 

academic abilities.  

5. Conclusion  

a. The learning strategy equipments have significant influence on process skills of the 

students. Better corrected-mean scores have been achieved for the process skills on 

the groups that have been given open inquiry learning strategy equipment integrated 

with NHT (integrated strategy), in comparison with the groups that have been given 

NHT learning equipments, open inquiry equipment, as well as the conventional 

equipment.  

b. The academic abilities of the students have significant influence on the process 

skills.  
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c. Interaction between learning strategy equipments and academic abilities of the 

students has no influence toward the process skills.  

d. There is no interaction between learning strategy and academic ability toward the 

process skills.  
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Abstract  
The aim of study is to know the effect of Biocompass and Flip chart media on learning outcomes of 

biology. The study was a quasi-experimental research with population was all students in class X of 

SMA Negeri 1 Duapitue academic year 2014/2015. The experiment data was obtained by providing 

pre-test and post-tes results of learning in the form of objective tests as much as 30 numbers of 

invertebrate subject materials. The collected data was analyzed statistically descriptive and inferential 

statistics using an anacova test with significance level of 0.05. Results of descriptive statistical 

analysis showed that the average value of learning outcomes using Biocompas media was 56.76 with 

in categorized enough and the average value of learning outcomes using Flip chart media was 59.80 

which was also categorized enough. The results indicated that both the experimental group classes 

were on the same learning outcomes category. Average value of gain normalization for first 

experimental class amounting 0.34 categorized moderate and the average of gain normalization for 

second experimental class amounting 0.46 categorized moderate. Conclusion of this research was 

there are no difference learning outcomes of biology in class X SMA Negeri 1 Duapitue on 

Invertebrates material between students taught by Biocompass and students taught by Flip chart.  

 

Keywords : Biocompass, instructional media, Flip chart, learning outcomes, invertebrates 
 

 

1. Introduction 

Education is a very important thing, it can be said that education is the key to the success of a 

nation that wants to go forward and improve the lives of its people. Education is one of key 

potential of learners to be able to adjust the environment with its creativity in order to 

function in society and nation. 

Indonesia has been serious in terms of education. This was evidenced from the policies that 

have been issued by the government such as compulsory education for nine years. In addition, 

other program such as Indonesia's participation in the Millennium Development Goals 

(MDGs) along with 189 other countries in 2000 and according to reports the achievement of 

the millennium development goals in Indonesia in 2013 is known that basic education for all 

has been show significant progress and expected to be achieved in 2015. Although education 

in Indonesia has been much progress, but still far from achieving goal of national education. 

The most common problem faced is the lack of participation and student’s attention which 

resulted in a learning outcome is sometime unsatisfactory. Many factors can affect it, such as 

the use of a monotonous learning model and the lack of use of instructional media. One 

solution to solve this problem is to use instructional media because it can create its own 

charm, reducing the passive nature of the students, to clarify the material being taught and 

creating a conducive learning environment. 

It has been recently developed an conventional learning media which are classified into media 

chart by Rukmana (2013), named Biocompass. Based on her results research showed that 
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media Biocompass on protists can create an effective learning environment. This is evidenced 

from the results of studies showing that 93.33% of student learning outcomes or as many as 

28 students have reached a level of mastery of the material and meets the passing grade while 

the positive response of students reached 97.9%, which means that most of the students please 

Biocompass media use in learning. 

According to research conducted by Andardini (2012), students taught by instructional media 

flip chart on vermes perform outstanding achievement both affective and psychomotor and 

also students gain new experiences and learning that was not boring. As a new type of 

learning media, learning media Biocompass need to be compared with flip chart media in 

order to knowing the effectiveness of the instructional media. The purpose of this research is 

to assess student learning outcomes of class X SMA Negeri 1 Duapitue on subject of 

invertebrate taught by Biocompass and Flip chart media. 

2. Materials and Methods 

This study is a quasi-experimental research with the static design research group pre-test-

posttest design. Techniques of data collection was done by giving the test amounted to 30 

items to measure student achievement in material invertebrates. Implementation of the tests 

carried in two ways: pre-test and post-test. Pre-test carried prior to the provision of material 

while the post-test was given after all the material taught invertebrates completed. The 

samples were students of class X.5 SMA Negeri 1 Duapitue, Soppeng regency, South 

Sulawesi Province. 

Data collection study results obtained will be analyzed using descriptive statistical analysis 

techniques and inferential statistics. Descriptive test on this study, used measures of the 

highest value, lowest value, mean, standard deviation and N-gain. While, inferential statistical 

was used a test analysis of covariances (anacova) that processed by statistical system package 

for social Science (SPSS) ver 20.  The test criteria is if Sig. (2-tailed) <α = 0.05, then H0 

rejected and H1 accepted meaning there are differences in learning outcomes biology students 

taught using instructional media Biocompass and Flip chart otherwise if Sig. (2-tailed) ≥ α = 

0.05, H0 is accepted and H1 rejected, it means that there are no differences in learning 

outcomes biology students taught using instructional media Biocompass and Flip chart. 

3. Result and Discussion 

3.1. Research Results 

3.1.1. The Result of Student Learning Outcomes Class X.5 SMA Negeri 1 Duapitue on 

Invertebrate Material Taught by Media Biocompass 

The characteristics of student learning outcomes on invertebrates material taught using 

instructional media Biocompass can be seen in Table 4.1 below. While, improved learning 

outcomes of each student can be seen in Figure 4.1, which shows a line diagram of student 

learning outcomes. 

Table 4.1.  Distribution of Value of Learning Outcomes Biology Students Taught by Using Learning 

Media Biocompass in Class X.5 SMA Negeri 1 Duapitue 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Education Page 555 
 

Overall value obtained by the students, will be grouped into the categorization of student 

learning outcomes. Categorization of student learning outcomes can be seen in Figure 4.2. 

 
Figure 4.1 Line diagrams of Learning Outcomes Students Taught by Using Instructional Media 

Biocompass in Class X.5 SMA Negeri 1 Duapitue 

 

 
Figure 4.2  Rods Diagram of Frequency Distribution Student Results are Taught by Using Instructional 

Media Biocompass in Class X.5 SMA Negeri 1 Duapitue 

 

 
Figure 4.3 Circle Diagram of Percentage Value Normalization Gain on First experimental class  were 

Taught by Using Instructional Media Biocompass in Class X.5 SMA Negeri 1 Duapitue 

Increasing the value of the pre-test to post-test every student was show different. Hence, we 

calculated gain normalization to analyze how the understanding or mastery of the material by 

the students after the application of instructional media Biocompass (Figure 4.3). 

3.1.2. The Result of Student Learning Outcomes Class X.3 SMA Negeri 1 Duapitue on 

Invertebrate Material Taught by Media Flip Chart 

The characteristics of student learning outcomes on invertebrates material taught using 

instructional media Flip chart can be seen in Table 4.2. While, improved learning outcomes 
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of each student can be seen in Figure 4.4, which shows a line diagram of student learning 

outcomes. Figure 4.4 below shows the improvement of student learning outcomes from pre-

test to post-test.The pre-test and post-test values obtained by the students as show Figure 4.5 

below. 

Table 4.2  Distribution of Value of Learning Outcomes Biology Students Taught by Using Learning Media 

Flip chart in Class X.3 SMA Negeri 1 Duapitue 

 
 

 
Figure 4.4  Line diagrams of Learning Outcomes Students Taught by Using Instructional Media Flip chart 

in Class X.3 SMA Negeri 1 Duapitue 

 

 
Figure 4.5 Rods Diagram of Frequency Distribution Student Results are Taught by Using Instructional 

Media Flip chart in Class X.3 SMA Negeri 1 Duapitue 

Note Figure 4.6 in the form of a pie chart, which illustrates the percentage of normalized gain 

value obtained in experiment 2 classes taught using instructional media Flip chart. 
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Figure 4.6  Circle Diagram of Percentage Value Normalization Gain on Second experimental class  were 

Taught by Using Instructional Media Flip chart in Class X.3 SMA Negeri 1 Duapitue 

3.1.3. The Difference in Learning Outcomes Biology Class X SMA Negeri 1 Duapitue on 

Invertebrate Material Taught using Instructional Media Biocompass and Flip Chart 

Table 4.3 shows the comparison of the value of descriptive statistics between classes taught 

using instructional media of Biocompass and Flip chart in class X SMA Negeri 1 Duapitue. 

While, the comparison between the normalized gain of both learning results using media as 

show Figure 4.7. 

Table. 4.3  Distribution Value of Learning Outcomes Biology Students Taught by Using Instructional 

Media Biocompass and Flip chart at Class X SMA Negeri 1 Duapitue 

 
 

 
Figure 4.7  Diagram rods of Normalization Gain on First Experimental Class  were Taught by 

Instructional Media Biocompass and Second Experimental Class  Taught by Instructional Media Flip 

chart at SMA Negeri 1 Duapitue 

Data obtained were normally distributed and have the same variance (homogeneous). 

Significance values obtained by testing the hypothesis resulted 0.093. As the significant value 

of 0.093 ≥ α = 0.05, H0 is accepted and H1 rejected. So that in this study were show no 
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difference in the biology of learning outcomes on invertebrate subject due to applying of 

instructional media biocompass and flip chart in class X SMA Negeri 1 Duapitue. 

3.2. Discussion 

3.2.1. The Influence of Biocompass to Learning Outcomes of Biology 

Based on data analysis that has been done, in Table 4.1 can be drawn that the average value of 

the initial pre-test students or the ability of students is 33.14 which is included in the very low 

category. After applied learning media Biocompass average value of students increased to 

56.76 in enough category. The average value of post-test showed 56.76. There were seven 

students who did not achieve experience. Students' proficiency level during learning activities 

gives low and good categories. According to Kintari (2014), increased learning achievement 

was influenced by focus on subject material. So that improve learning achievement can be 

achieved by increasing the focus of learning. Research conducted by Rumiyati (2013) about 

interest in reading concludes that there were relationships between interest in reading and 

academic achievement. 

Seven students who have very low in pre-test were increased in post-test score and five 

students who have low in pre-test get post-test score enough. Suardana (2012) pointed that an 

increase in the percentage of independent learning, independent learning achievement levels 

have a positive impact on the activity of self-learning and learning outcomes. According 

Supardi and Putri (2010) using of a monotonous learning model can result in low motivation 

of students. However, there were also students who show a significant increase where there 

were twelve students who get value in pre-test value at very low category then increased in 

post-test values and one student increased from low into good category.  

The increasing of value was occurs because the student was able to talk to each other and 

work together to solve the problems that teachers give the media guide Biocompass learning 

and a sense of responsibility towards their group and were able to build their own learning 

way. A similar result was expressed by Murdiyahwati (2010), that learning process students 

should be able to build his own knowledge so that students can experience and understand. 

Newton and Moore (2007) in Kusumaningsih (2009) showed that the scores Undergraduate 

Grade Point Average (UGPA) is a good predictor of school success in assessing the next 

level. 

The significant increase was also shown by two students where at pre-test their values were 

very low then increased at post-test. Both of these students activities were very visible on the 

attitude and do not hesitate to ask something that difficult to understand. The activities of two 

groups of students were able to sharing knowledge between friends group. According 

Murdiyahwati (2010), active students in undergoing the process of teaching and learning is 

one key to success in achieving educational goals. Figure 4.3 shows that the value of the gain 

normalization students taught by instructional media Biocompass most students or as many as 

56% of students in middle category, 41% of students are in the category of low and only 3% 

of students in the high category. 

We also find that implementation of instructional media of Biocompass has some difficulty to 

to students because students must learn the material separately through the cover and 

Biocompass itself. Therefore, the overall Biocompass enhance the student learning outcomes 

at moderate level.  
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3.2.2. The Influence of Flip Chart to Learning Outcomes of Biology  

The learning outcomes of biology taught instructional media of Flip chart indicated that the 

average value of initial ability of students through pre-test was 26.36 and after the application 

of instructional media Flip chart obtained an average of 59.80 students' learning outcomes or 

in the category enough. Based on our observation of the three students in learning activities 

with Flip chart have low attention, one in three students does not follow the learning during 

the two meetings. A similar sentiment expressed by Fitriana (2013), attention has an 

important role because in the learning activities will not be optimal without any attention. 

There were also seven students which increased from the category very low become low and 

one student from the category low to be enough, but that enhancement was not very 

significant. Eighth student at the time of discussion just looking for an answer from the 

problem given by the teacher. They did not discuss it with members of other groups. Fadly 

(2012) pointed that students who still are individuals, are low willing to respect the opinion of 

members, tend to be quiet in class, and did not want to express his opinion. 

A significant increase shown by fifteen students at the pre-test wass the category of very low 

then increased in post-test to be enough and one student from the category of low increased to 

good category. Increase occurred because the students active in learning activities and are 

able to build their own way of learning. Based on the research results by Suprapti (2012) 

found that active students increased optimally from pre-cycle, the first cycle and second cycle 

on various indicators, positive impact on students' cognitive assessment. 

Good study results also demonstrated by the six students who value pre-test scores is very low 

but post-test values are in the good category. Six students are very active in class even those 

in control in a given group activities as well as pay attention to the teacher's explanation. As 

expressed by Arnetis, et al. (2010) that role of activity of the students can be increased 

through activities such as express ideas/ideas both orally and in writing, ability to ask, solve 

problems, collaborate, listen to others. All of these activities can enhance students' active role 

and influence on learning outcomes. 

The success of student learning during the learning process is influenced by many factors. 

Some factors that affect student learning outcomes and difficult to control by researchers is 

the ability of the early students, student readiness, student health. Munadi (2013) indicated 

that student achievement through learning outcomes influenced by a number of factors that 

can be derived factor of the student eg physiologic effects include health and physical state. 

Psychological influences include intelligence, attention, interest and talent, the motive and 

motivation, cognitive and reasoning power. External factors that affect student learning 

outcomes include environmental factors such as family environment, social environment of 

the school, and the community in addition there is an instrumental factor in the form of 

curriculum, facilities and amenities, and teachers. 

Students are taught using instructional media Flip chart has a level of mastery of the material 

which is moderate. Figure 4.4 indicated that 85% of students are in the medium category, and 

15% of students are in the low category. Based on Table 4.2 in mind the average post-test 

score of students at 59.80 which is still in enough categories. It can be concluded that the 

influenced of instructional media Flip chart to learning outcomes students on class X.3 is 

moderate category. This is because Flip chart present learning materials in short, dense, and 

visualize material that is difficult to explain verbally such as the life cycle of various 

invertebrate animals. Also displayed pictures of several examples of invertebrate animals that 

most are microscopic.  
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3.2.3. The Difference of Learning Outcomes of Biology Taught using Instructional 

Media Biocompass and Flip chart 

The average value of learning outcomes was still under a minimum completeness criterion 

(75). Lack of learning outcomes of students, based on the results of the analysis descriptive 

and analytical research as well as the facts obtained can be caused by factors(1) readiness 

students, discussions with teachers of biology SMA 1 Duapitue known that students are very 

rarely studied with using instructional media. Students just listen and note what is described 

by the teacher so that when the application of instructional media Biocompass and Flip chart 

students are low prepared to build their own learning ways and still difficult to make 

adjustments. (2) Learning resources, availability of learning resources such as textbooks 

owned by students is very low even more than 70% of students do not have textbooks or 

learning resources . 

Inferential analysis results through anacova test, obtained significance value is 0.093. 0.093 

significance value greater than α = 0.05 so hypothesis in this study was rejected. Therefore, 

the results obtained is no differences in the biology of learning outcomes on invertebrate 

material taught by instructional media Biocompass and Flip chart in class X SMA Negeri 1 

Duapitue. These results indicate that the learning media Biocompass and Flip chart is 

equivalent. 

The facts found that: (1) Presentation of the material, the media Flip chart material is not 

presented separately whereas Biocompass media material presented separately. The material 

characteristics of the phylum, animal examples presented along with its role in the disc 

Biocompass while for the life cycle of each animal phyla of invertebrates and grouping into 

classes presented in Biocompass cover, (2) Use, for the media Flip chart easier to use and not 

troublesome students by turning Flip chart paper that has been described, and so on until all 

material is complete learned while for Biocompass somewhat difficult because students must 

learn the material separately is through the cover and Biocompass itself. 

Biocompass and Flip chart were used in this study has the advantages of each. Instructional 

media Biocompass designed so that resembles a compass equipped with a cover. According to 

research conducted by Rukmana (2013), Biocompass media can be used as a teaching and 

learning facilities for learning will be presented more interesting and also can direct the 

attention of students with attention to form and how to use this media. Biocompass use as a 

medium of learning is an effective tool to explain because it looks combine text with images 

that can stimulate the right brain students in a given type of protists. Flip chart formed from a 

collection of several sheets of paper together into one and contains a brief material and 

pictures about invertebrates, flipping the paper one by one when the material on the paper was 

presented. Mix of images and colors also served as simple as possible so attractive for 

students. According Horrison (2003), Flip chart very suitable taught in small groups of 4-6 

people. Flip chart also serves as a replacement for the whiteboard so it will save teachers and 

can be used as a guide by the students to present the findings of the students. 

Biocompass instructional media and Flip chart were classified into graphic media because the 

presentation of the material performed by combining invertebrates between words, sentences, 

numbers and symbols or images. During the learning process, instructional media Biocompass 

and Flip chart included in the visual media which involve the senses of sight in the process of 

its use. Media Biocompass and Flip chart are also able to provide a new experience for the 

students and the learning that is not boring. Research is conducted is done by Prajoko, 

Sudarisman & Sutarno (2012), it is known that the average student achievement who have a 
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visual learning style is higher than the average student achievement which has a kinesthetic 

learning style. The same thing also expressed by Pallapu (2008), "visual learners will 

remember and understand better if the information is presented in a visual manner, such as 

through pictures, graphs, flowcharts, diagrams, video or demonstration". In other words that 

the presentation of the subject matter with pictures, graphs, flow charts, diagrams, videos or 

demonstrations will be easier for students to remember and understand the material. 

4. Conclusion 

The conculation of study showed that no difference in learning outcomes biology of class X 

SMA Negeri 1 Duapitue on Invertebrates material between students taught by instructional 

media Biocompass and students taught by instructional media Flip chart. 
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Abstract 

The ecosystem of mangrove is a quite good ecosystem which is located in Toroseaje village of 

Popayato District, Pohuwato region of Gorontalo province. This because of the beach in the coastal of 

Toresiaje village is a gently sloping beach. Further, this beach has deposited sediment and it is formed 

a promontory grave that causes that mangrove in that region grows large and relatively fertile. In 

addition, the mangrove which is located in Pohuwato has fairly high various species. One of them is 

found from Avicenniaceae family namely Avicennia marina (Forsk.) Vierh. This study aims to 1) 

obtain the information about the density of the mangrove; 2. to determine the composition of 

mangrove species in coastal areas of Toroseaje Jaya village; and 3) to know the habitat of the species 

which is found in coastal areas Toroseaje Jaya village. Besides, the data were collected by purposive 

sampling. Moreover, for the measurement of density, distribution type, diameter trees, and mangrove 

vegetation height use a distance method (Point-Centered Quarter Method). Further, the composition 

types of views is based on the number species are found, and to obtain the data of the habitat 

conditions of the species which has discovered is using a direct observation in the field by a tree and 

laboratory test sample originating from soil samples in the study sites. Moreover, the result of this 

study finds the four species of tree which dominate the mangrove in Toresiaje Jaya village. They are 

Bruguiera gymnorrhiza, Rhizophora mucronata, Rhizophora apiculata, and Rhizophora stylosa with a 

density value of 51.55 trees / 3 ha with an average distance of 581.94 m / tree. Bruguiera gymnorrhiza 

and Rhizophora mucronata are species that dominate in the region due to supply mud as suitable 

habitat with its growth, besides it is affected by the substrate of mangroves in the village Torosiaje 

Jaya it is also affected by salinity and temperature. Further, the data which have obtained, they can be 

used in a management of mangrove forest which located in the coastal of Toresiaje and they can also 

be data in mangrove conservation efforts in order to reduce the effects of global warming. 

 

Keywords: Density, composition, habitat, and mangrove forests 

 

 

1. Introduction 

Mangrove forests have a role in mitigating climate change due to global warming because it 

can reduce CO2 through the sequestration mechanism that carbon sequestration from the 

atmosphere and storage in several compartments such as vegetation, litter and soil organic 

matter (Hairiah and Rahayu, 2007). Through the process of photosynthesis carbon dioxide 

which is from the atmosphere is absorbed by the mangrove plants and converted into organic 

carbon that will be distributed to all parts of the body and stored in the biomass plant. 

According Nugraha (2011), it is about 50% of tree biomass is carbon.  

One of the mangrove areas in Indonesia is in the coastal region of Gorontalo Province, 

Toroseaje of Pohuwato region. Pohuwato is known as famous green belt of mangrove and 

coastal ecosystems where the mangrove as broad enough to stretch from the District of Paguat 

until Popayato District of West. Mangrove areas have contained in Pohuwato fairly high 
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species diversity. One of the mangrove species found, among others, from family 

Avicenniaceae namely Avicennia marina (Forsk.) Vierh. According to Dharmawan and 

Chairil (2008), Avicennia marina (Forsk.) Vierh. It is as one of the mangrove species that 

can absorb and store carbon is greater, because of habitat that are characteristic of wetlands 

with muddy soil types. 

Based on the results of interpretation of Landsat imagery which is reported Damanik (2012), 

that the mangrove area Pohuwato has undergone significant changes, which in 1988 reached 

the mangrove area of 13243.33 hectares and in 2010 the remaining 7420.73 ha. The damage 

of the mangrove forests in the coastal Torosiaje has an impact on other Tomini bay ecosystem 

conditions such as Togean Islands National Park in Tojo Una-Una, Central Sulawesi 

Province. By reducing area of coastal mangrove areas in this Toroseaje cause of carbon in the 

atmosphere cannot be absorbed and stored in plant biomass optimally. This further confirms 

the need for a precautionary measure in order to damage that occurred in the coastal 

mangrove Toroseaje need to be immediately addressed through the information on the 

density, composition, habitat, biomass, and carbon uptake potential of mangrove forests, 

because by knowing the amount of carbon in the biomass can describe how much carbon in 

the atmosphere is absorbed and may be preliminary data in carbon trading, so that 

conservation efforts both in the coastal mangrove forests Toroseaje and in other areas can be 

further enhanced in order to address global warming and climate change. 

2. Materials and Methods 

2.1. Study Area 

The study area is located in the coastal areas of mangrove forest Torosiaje Jaya village sub 

district of Popayato, Pohuwato Gorontalo Province (N 00028'45 "E 121 026 ', 15"). The 

geographical position of the study area is presented on the map (Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The Location Of The Study Of Mangrove Forests In The Coastal Region Torosiaje Jaya Village 

2.2. Research Methods  

The method used in this research is using the quadrant method or P-CQM (Point Centered 

Quarter Method). This method is used to survey forests with dense density. Each plant is 
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contained in the quadrant, recorded the name of the species (as seen by recognition by the 

research team and mangrove identification book). Measured the diameter of the tree is 

calculated based on diameter at breast height (dbh) of 1.3 m above the ground or above the 

buttresses, while the total tree height is calculated from the above buttress without counting 

the canopy. 

2.3. How it Works  

The stages will be undertaken in this study are:  

1. The preparation phase, covering: observation, setting up data collection methods, 

prepare the equipment that will be used for data collection in the field.  

2. The data collection stage, include: 

a. the determination of the density of vegetation. To determine the density of the 

vegetation at the study site, created transect lines perpendicular from the 

shoreline landward by determining the point of observation or sampling point 

along the transect. At every point of measurement is made abscissa and ordinate 

imaginary line, so that at each measurement point there are four quadrants: I, II, 

III and IV. Select one of the trees in each quadrant are located closest to the 

point of a benchmark tree and measure the distance from each tree to tree point 

benchmark.  

b. Each plant is contained in the quadrant, recorded the name of the species (as 

seen by recognition by the research team and mangrove identification book). 

Measured the diameter of the tree is calculated based on diameter at breast 

height (dbh) of 1.3 m above the ground or above the buttresses, while the total 

tree height is calculated from the above buttress without counting the canopy. 

Furthermore, in calculating the density of the wood. Mangrove species that 

cannot be identified that it was taken instance leaves, fruits, and flowers to be 

made herbarium and further identified in the Laboratory of Botany UNG. In 

addition to data mangrove species, also measured the temperature, salinity, light 

intensity, soil pH, and moisture. 

3. Data analysis phase  

a. density (Density)  

To calculate the density, calculated the average distance of each individual tree 

with the following formula (Indriyanto, 2010):  

The distance the average individual tree to tree point benchmark (d)  

 d =
d1+d2+d3+⋯+dn

n
        (1) 

Description:  

d1, d2, d3, ........., dn =  distance of each tree to the point of measurement  

n = number of trees  

d = average distance of individual trees to the measuring point  

b. Density all species per hectare (K)  

To calculate the density of all types of trees used the following formula 

(Indriyanto, 2010): 

k =
luas area

(𝑗𝑎𝑟𝑎𝑘 𝑟𝑎𝑡𝑎−𝑟𝑎𝑡𝑎 𝑝𝑜ℎ𝑜𝑛)2
       (2)  

c. Volume of trees 

Volume tree is a tree is the content or the magnitude of a sample obtained from 

the width and height of the sample. Tree volume calculated using the formula 

Brown (1997) and the International Panel on Climate Change / IPCC (2003) in 

Heriyanto et al. (2012):  

 V =
1

4
 . π.d2.t.f         (3) 
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Description:  

V = volume of trees (m3)  

Π = constant (3.14)  

d = diameter of tree height chest (cm) 

t = total height (m), and 

f = figures tree form (0.6)  

d. Composition Type  

Composition kind is calculated based on the number of mangrove species are 

found. 

e. Habitat  

Descriptive analysis is used in the analysis of habitat based on the analysis of 

soil samples. 

3. Result and Discussion 

3.1. Result  

3.1.1. Result 1 

Based on the density of trees in the village Torosiaje Jaya indicates a density value of 51.55 

trees / 3 ha with an average distance of 581.94 m / tree. All species density value are 

presented in (Table 1)  

Table 1. The value of the density of the entire species in Torosiaje Jaya village 

Species Name Sampling 

Point 

Quadrant Number of 

Tree 

Distance of 

Tree (m) 

B. gymnorizha  

 

 

 

 

1 

 

 

 

I 

1 8 

B. gymnorizha 2 12 

B. gymnorizha 3 14 

B. gymnorizha 4 18 

B. gymnorizha 5 21 

B. gymnorizha 6 26 

B. gymnorizha 7 33 

B. gymnorizha 8 42 

B. gymnorizha 9 49 

B. gymnorizha  II 10 8 

B. gymnorizha   11 10 

B. gymnorizha   12 16 

B. gymnorizha   13 21 

B. gymnorizha   14 26 

B. gymnorizha   15 35 

B. gymnorizha   16 47 

B. gymnorizha  III 17 5 

B. gymnorizha   18 7 

B. gymnorizha   19 12 

B. gymnorizha   20 18 

B. gymnorizha   21 22 

B. gymnorizha   22 29 

B. gymnorizha   23 35 

B. gymnorizha  IV 24 44 

B. gymnorizha   25 6 

B. gymnorizha   26 11 

B. gymnorizha   27 17 

B. gymnorizha   28 23 

B. gymnorizha   29 32 

B. gymnorizha   30 34 

B. gymnorizha   31 37 

B. gymnorizha   32 40 
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B. gymnorizha   33 43 

B. gymnorizha   34 49 

R. mucronata 2 I 1 5 

R. mucronata   2 8 

R. mucronata   3 16 

R. mucronata   4 19 

R. mucronata   5 21 

R. mucronata   6 35 

R. mucronata   7 48 

R. mucronata  II 8 6 

R. mucronata   9 9 

R. mucronata   10 12 

R. mucronata   11 17 

R. mucronata   12 22 

R. mucronata   13 28 

R. mucronata   14 30 

R. mucronata   15 33 

R. mucronata   16 37 

R. mucronata  III 17 5 

R. mucronata   18 9 

R. mucronata   19 13 

R. mucronata   20 19 

R. mucronata   21 24 

R. mucronata   22 28 

R. mucronata   23 31 

R. mucronata   24 42 

R. mucronata   25 26 

R. mucronata   26 37 

R. mucronata  IV 27 45 

R. mucronata   28 7 

R. mucronata   29 11 

R. mucronata   30 26 

R. mucronata   31 30 

R. mucronata   32 33 

R. mucronata   33 42 

R. mucronata   34 22 

R. mucronata   35 35 

R. mucronata 3 I 1 5 

R. mucronata   2 9 

R. mucronata   3 13 

R. mucronata   4 17 

R. mucronata   5 22 

B. gymnorizha   6 28 

B. gymnorizha   7 32 

R. apiculata   8 38 

R. apiculata   9 40 

R. apiculata   10 45 

R. stylosa  II 11 7 

R. stylosa   12 11 

R. stylosa   13 13 

R. stylosa   14 20 

R. stylosa   15 23 

R. stylosa   16 42 

R. mucronata   17 37 

R. mucronata   18 31 

R. mucronata   19 34 

R. apiculata  III 20 5 

R. apiculata   21 11 

R. apiculata   22 18 

R. apiculata   23 24 
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R. apiculata   24 26 

R. stylosa   25 21 

R. stylosa   26 31 

R. stylosa   27 39 

B. gymnorizha  IV 28 6 

B. gymnorizha   29 10 

B. gymnorizha   30 15 

R. stylosa   31 24 

R. stylosa   32 34 

R. stylosa   33 38 

R. mucronata   34 30 

R. mucronata   35 21 

R. mucronata   36 48 

Total of distances (m)          581,94 

Density (trees/3 ha)      51.55  

Source: Data Primer, 2015   

3.1.2. Result 2 

The result of identification of species in the coastal mangrove forests Torosiaje Jaya village 

level of trees has diameter ≥ 21 cm which are presented in Table 2. In Table 2, it can be 

argued that in the mangrove forest village Toroseaje Jaya number of species found little that 

four types of trees 36 people per 300 m2 with an average distance of 581.94 (trees / 3 ha).  

Table 2. Number of trees in sampling points 300 m2 in the village of mangrove  Forests Torosiaje Jaya. 

Location Number of 

spesies 

Number of 

tress 

Side point I 1 34 

Side point II 1 35 

Side point III 4 36 

Source: Data primer, 2015 

3.2. Discussion 

Based on the results of data density of trees in the village of Torosiaje Jaya indicate that, at 

the sampling point 3, 2, and 1 has the highest density. This is evidenced, with 36 trees found 

at sampling points 3, Bruguiera gymnorrhizais the dominant species, 35 trees for sampling 

point 2 with dominant species Rhizophora mucronata, and found 34 trees for one sampling 

point with the dominant species Rhizophora stylosa. The species composition of coastal 

mangrove forests Torosiaje Jaya village found four species of Bruguiera gymnorrhiza 

namely, Rhizophora mucronata, Rhizophora apiculata, Rhizophora stylosa. Mangrove 

density and species composition are influenced by several factors among which salinity, 

substrate and temperature. 

Salinity affects the growth and density of mangrove, which is based on the results of further 

research towards the sea, the salinity or salt content of the higher places. Mangrove is not a 

plant that needed salt but mangrove is a plant that is tolerant of salt. This is in line with the 

opinions by Hutahaean et al. (1999), which examined the mineral elements needed for the 

growth of mangrove plants are the macro elements such as N, P, S, K, Ca and Mg and micro 

elements consisting of Zn, Mn and Cu. Based on these results the elements Na and Cl are not 

needed for the growth of mangrove plants. If the salt content on the site is too high then the 

growth will be stunted mangrove. According Hutahaean et al. (1999) that the range of salinity 

for Rhizophora mucronata is 12-30 ppt. based on the results of research that salinity in coastal 

areas Torosiaje Jaya village for 21.5 to 22 ppt  of Rhizophora mucronata. species, a species 

that is from 21.5 to 22 ppt of Bruguiera gymnorrhiza, Rhizophora stylosa species are 20 to 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Education Page 569 
 

21.5 ppt, therefore, The coastal village of Torosiaje Jaya is a coastal region that can support 

the growth of three species of mangrove dominant. 

In addition to salinity, density substrate also affects the mangroves. The substrate is generally 

composed of sand, clay, and dust. Based on the results of laboratory analysis, soil dominant 

mangrove species Bruguiera gymnorrhiza is a land that has a <5% sand, dust from 61.1 to 

75.3%, and 17.1 to 47.9% clay. According Lovely et al (2008), this ground including clayey 

loam soil which is dominated by a blend between silt and clay that causes the formation of a 

good texture. So it is said that the substrate in this region is quite good and the support of 

species dominant which grew are alwyas found in the coastal mangrove forests Torosiaje Jaya 

village.  

Based on observations of air temperature that is at the study site ranged from 300 C-31,80C. 

At the point of observation that high temperature caused by sunlight is still hindered by the 

mangrove canopy cover so that the temperature becomes lower. Temperatures in the coastal 

mangrove forests Torosiaje Jaya village is the range of temperature that supports the growth 

of mangrove. This is confirmed by Kusmana (2010) states that if the temperature is higher 

than 350 C, it will give unfavorable influence on the process of photosynthesis so that the 

process of mangrove growth will be hampered. 

4. Conclusion 

a. The value density types of mangrove forests in the coastal regions Torosiaje Jaya for 

the entire species is 51.55 trees / 3 ha with an average distance of 581.94 m / tree. 

The species composition of coastal mangrove forests Torosiaje Jaya village found 

four species of Bruguiera gymnorrhiza namely, Bruguiera gymnorrhiza, Rhizophora 

mucronata, Rhizophora apiculata, Rhizophora stylosa. 

b. Mangrove density and species composition in an area influenced by several factors 

among which salinity, substrate and temperature.  
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Abstract 

Long-term goal of this research was to instill a love of education valueon the environment through the 

potential of local wisdom Gorontalo. This was done to maintain and conserve medicinal plant in the 

Gorontaloarea. Meanwhile, the special aim of this research was to develop teaching material based on 

local wisdom with the learning process approach for local content in SMP. Planting the value of local 

wisdom was done through local content lesson. Therefore, it is necessary to provide high-quality 

instructional material through the research and development that can be used by teacher and student in 

school adequately. 

Accordingly, the problems of this research were divided into two stages or two years. The first year, 

the problem was how the local content of teaching material based on local wisdom with the learning 

process approach to introduce herb in junior high school student in Gorontalo. The second was the 

issue of how local content learning model based on local wisdom learning process approach to 

introduce herb in junior high school student in Gorontalo. The purpose of the research were (1) to 

develop local content teaching material based on local wisdom with the learning process approach to 

introduce herb in junior high school student in Gorontalo and (2) to develop local content learning 

model based on local wisdom with the learning process approach for introducing herb to SMP student 

in Gorontalo. 

In order to achieve both these goals used development model adapted from the model of development 

of R & D by Borg and Gall. Meanwhile, the research method used was qualitative descriptiveand 

evaluativedescriptive. Qualitative descriptive research method used during the preliminary study. 

Activities undertaken during the preliminary study include need analysis, literature studies, and small-

scale research. Evaluative descriptive method used to evaluate the development of teaching material. 

Step-by-step development of this research were (1) conduct a preliminary study, (2) design or design 

of product, (3) developing teaching material product, (4) conduct expertvalidation, and (5) revise the 

product. Based on the test result of the product by expert then made improvement to the product of 

teaching material. 

Product development was begun with the draft produced namely teaching material and draft of 

learning devices implemented in the field test. Field test conducted in the second year through small 

group of test and validation of teaching material to develop a learning devices in the form of RPP, 

LKPD, and evaluation instrument. Large group test of the product of development was also conducted 

in the second year of this study. Field test result indicated that the product was in the form of science 

and technology model of teaching material based on local wisdom with the learning process 

approachfor local content for junior high school was charge in Gorontaloand contribute well to 

cognitive ability, psychomotor, and attitudes. Field test result also showed that the implementation of 

developmentproduct in the learning process has opened the horizon of student about indigenous 

people of Gorontalo in the utilization of medicinal plant. 

 

Keywords: development, instructional material, learning model, medicinal plant, local content, local 

knowledge, student, junior high school 
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1. Introduction 

1.1. Background 

Planting noble values of the nation through education learners can be obtained from various 

sources, both schools, communities and families. Planting grades in school can be reached 

through learning mulok. However, as stated Adimassana (2000) that the education sector is 

still problematic in implementing values education in schools. Suastra (2005) says that the 

values espoused by the indigenous people filled with the values of local wisdom (local 

genius) is ignored in learning at school. 

Problems of development of the noble values of the nation through mulok subjects at school in 

Gorontalo province today is the problem of the availability of teaching materials relevant to 

the local wisdom that developed in the area of Gorontalo. Limited interviews with teachers 

who teach subjects mulok deliver that curriculum (syllabus and RPP) has been developed by 

teachers in schools in accordance with SBC, but in implementing the learning in the 

classroom teacher is still difficult because of the lack of textbooks or instructional materials to 

handle in learning mulok. On the other hand one of the demands of learning in accordance 

with SBC is the use of a variety of learning resources (multilearning resources). Utilization of 

a multi-site study (varies) is proven to improve processes and student learning outcomes 

(Warpala, 2006; 2007a). Warpala (2006) suggests the use of a single learning resources in the 

learning caused by various factors, among others, the ability of teachers to pack materials, 

limited teacher to obtain other learning resources, and less pahamnya teachers to local 

learning resources which can be used as a supplement teaching materials.  

Accordingly, the researchers want to prepare teaching materials that support mulok subjects 

based on local wisdom that medicinal plants are used by the people of Gorontalo. 

Development of teaching materials in the form of teaching materials for introducing herbs to 

junior high school students can be prepared by choosing a particular strategy or approach. 

One of the chosen approach is the approach of the process.  

Based on this background exposure propose the following research titles; Floating 

Instructional Materials Based Local Wisdom with the Process Approach to Learning in junior 

high school Mulok. 

1.2. Formulation Of The Problem 

Formulation of the problem is how the development of teaching materials and learning how 

mulok berpendekatan model development process based on local wisdom to introduce herbs 

in junior high school students in Gorontalo? 

1.3. Research Purposes 

The purpose of this research is to develop teaching materials and developing learning models 

mulok berpendekatan process based on local wisdom to introduce herbs in junior high school 

students in Gorontalo. 

2. Research Methods 

2.1. Steps Research and Development 

Step approach to research conducted by Reseach and Development (R & D) by Borg and Gall 

(1989: 783-795). Steps following research: 
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a. Preliminary Study. The first step includes needs analysis, literature studies, literature 

studies, small-scale research; 

b. Research plan. After conducting a preliminary study, further research is planned. R 

& D planning is the study include: 1) formulate research objectives; 2) estimate the 

funds, manpower and time; 3) formulating the qualifications of researchers and other 

forms of participation in research; 

c. Development of Teaching Material Design Mulok. These steps include: 

1. Determine the design of the product to be developed; 

2. Develop product design teaching materials based inforrmasi of the results of the 

needs analysis, the results of literature studies and small-scale research. This 

design results in teaching materials is still a hypothetical design. 

d. Development of Learning Model Mulok. These steps include: 

1. Determine the learning design which will be developed; 

2. Develop a learning model based on product design inforrmasi of the results of 

the needs analysis, the results of literature studies and small-scale research. 

e. Design Validation. The design validation process to assess whether the activities of 

product design, in this case the new working system would be more effective 

rational than the old one or not. Is said to be rational, because here is still a ratings 

validation is based on rational thought, yet facts on the ground. Product validation 

can be done by presenting some expert or experts who are experienced to assess new 

products designed it. 

f. Revised Design. Once the product design, validated through discussions with experts 

in the field of plant science and education experts in order to know his weaknesses. 

The weakness was subsequently tried to be reduced by repairing / revision of the 

design. 

3. Result and Discussion 

Draft design teaching materials produced as well as the draft Worksheet Students who support 

the learning model developed has been validated competent experts in the fields of material, 

language and learning. Results of the validation has been implemented on a small group test 

as well as the large group test with full results are described as follows. 

3.1. Teaching Material Design Development Phase 

3.1.1. Teaching Material Design Development Phase 

Draft teaching materials produced during the first year of material subsequently validated by 

experts, linguists, and experts in learning. In addition to assessment by experts, teaching 

materials are also assessed by the subject teachers as practitioners and partners in the research. 

Thus the teaching material is considered good theoretically and empirically. Implementation 

testing the use of teaching materials was carried out in two schools namely SMP Negeri 1 

Ponds and junior high school Negeri 1 Batudaa. 

3.1.2. Learning Model Development Phase 

Stages of development begins with the assessment of learning model Learning 

Implementation Plan (RPP). The draft RPP "Medicinal Plant Cultivation" using learning 

model Problem Based Learning (PBL) and a scientific approach to five meetings. 
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3.1.3. Assessment / validation of the feasibility of RPP 

As well as teaching materials, the RPP also validated by expert lecturers material, learning 

expert lecturers, lecturers linguists and subject teachers. Results of the assessment of each 

validator are as follows. Product validation results of expert lecturers in the form of graphics 

seen in the following histogram. 

 

Figure 1  1. Graph Lecturer Expert Rating Against Mulok Learning Tool 

Product validation results of Educators Subjects Mulok in the form of a graph is presented as 

follows. 

 

Figure 2. Graph Teacher Assessment Mulok Against Mulok Learning Tool 

Product validation results of Educators Subjects Mulok if made in the form of a graph as 

follows : 

 

Figure  3. Graph Teacher Assessment Mulok Against Mulok Learning Tool 
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Results responses VII grade 1 learners in the learning process mulok subject of the cultivation 

of medicinal plants in the aspect of skill competencies abstract if it is made in the form of a 

graph as follows. 

 

Figure 4. Graph Response Overall Grade Students Against VII1 Learning Process Mulok Highlights 

Medicinal Plant Cultivation on Aspects of Competence Skills Abstract 

Results responses VII2 grade students in the learning process mulok subject of the cultivation 

of medicinal plants in the aspect of skill competencies abstract if it is made in the form of a 

graph as follows 

 

Figure 5. Graph Response Overall Grade Students Against VII2  Learning Process Mulok Highlights 

Medicinal Plant Cultivation on Aspects of Competence Skills Abstract 

 

3.1.4. Concrete Competency Development Skills of Students 

Concrete skills competency development more emphasis on the ability of learners that 

includes the ability to imitate, perform, outlines, stringing, modify, and create. Competence 

development of concrete skills of learners can be determined by using a sheet of concrete 
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observation skills assessment of learners which is attached in Annex 6. Competence 

development of concrete skills learners and VII2 VII1 class in junior high school Negeri 1 

Batudaa through the practice of cultivating medicinal plants can add, grow, and realize the 

objects or living things that bigger / grow, proliferate and multiply. 

Results responses VII1 grade students in the learning process mulok subject of the cultivation 

of medicinal plants in the aspect of concrete skills competency if made in the form of a graph 

as follows. 

 

 

 

 

 

 

 

 

 

 

Figure 6. Graph Response Overall Grade Students Against VII1 Learning Process Plant Cultivation Mulok 

Highlights Drugs on concrete aspects of Competence Skills 

Results responses VII2 grade students in the learning process mulok subject of the cultivation 

of medicinal plants in the aspect of concrete skills competency if made in the form of a graph 

as follows. 

 

Figure 7. Graph Response Overall Grade Students Against VII2 Learning Process Plant Cultivation 

Mulok Highlights Drugs on concrete aspects of Competence Skills 
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4. Conclusion and Suggestion 

4.1. Conclusion 

1. The measures most effective in identifying learning devices craft / mulok especially on 

the topic of medicinal plants cultivation is preceded by the assignment for learners to 

observe the potential of the surrounding environment in terms of the existence of 

medicinal plants, the study of literature, planning and designing learning tools, product 

design , product validation, testing is limited, a revised, comprehensive testing, 

evaluation and improvement of the device. 

2. Keterpakaian teaching materials and other skill-based learning device processes 

developed showing good results. Constraints faced by learners are still not familiar 

with the application process approach. 

3. Implementation of teaching materials and other learning software products can 

develop cognitive abilities, psychomotor and attitude of learners in subjects 

craft/mulok particularly in medicinal plant cultivation topics. 

4.2. Suggestion 

1. The teaching materials and other learning software products generated in this study are 

advised to be fully utilized by teachers of craft / mulok so as to overcome the scarcity 

of sources used in the book learning. 

2. The teaching materials and other learning software products generated in this study are 

advised to be used as ingredients in MGMPs group so it will be well socialized, and in 

turn can improve the understanding of the next generation of indigenous people of 

Gorontalo in the utilization of medicinal plants 
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Abstract 

Gorontalo Province has the potential of local diversity of marine product that can be used as a learning 

resource. However, the learning resources available is not utilized optimally to support 

biologylearning. It is important to develop a textbook by using local examples so that student can learn 

the concept of biology by using examples that exist in the environment. The aim of this research was 

to develop biology teaching material based on local potential subject matter diversity of living thing 

for SMP/MTS student class VII. The model used for developing teaching material were 4-D (Four-D) 

and R & D model. Stage of reseach were preliminary research, define, design, and development. 

Given the limitation of time, this study only reached the stage of development. Data collection 

instrument such as questionnaire was need analysis for teacher and feasibility assessment 

questionnaire of draft instructional material for expert and validator was biology teacher practitioner, 

and student questionnaire responses. 

Data analysis used in this research development of teaching material was a qualitative analysis and 

quantitative analysis. In the research phase revealed that the only source of learning of the student was 

school textbook, the student don’t understand the concept because the explanation in the text book just 

in general and in many instances were not recognized by student. The first stage of research was 

preliminary research. Steps were done at the stage of research was a preliminary study that 

encompasses curriculum analysis, material analysis, analysis of syllabi, lesson plan analysis, analysis 

of learner, interviews with teacher and student about the need for the development of teaching 

material, and analyze formulated learning objectives. The second stage was define. The activities 

carried out in the define phase was the establishment of teaching material developed format and 

determination of participatory team. Participatory team set includes a team of expert, practitioner, and 

student did a test design instructional material. Design stage was conducted by designing instructional 

material in accordance with the format of teaching material that have been set. Development stage 

were activities carried out to develop teaching material that have been completed designed. At this 

stage of development includes the validation team of expert, validation practitioner, namely biology 

teacher, and tested a small group (10 students). 

In the development phase was done by the result of the validation test of the team validator, biology 

teacher assessment, and student responses. Validity test consists of validity of the material, media, and 

language. Validation result form matter expert was obtained an average of 85,2%, the result of the 

validation of media expert was obtained an average value of 82,5%, and the result of the validation 

linguist was obtained an average value of 85%. 

Biology teacher assessment result was obtained by an average of 86% at a decent qualifying once. The 

trial result in the small group assessment questionnaire to 10 students obtained rating of 100% with a 

decent category. 

 

Keywords: development, instructional material, local potential, diversity, mortal 

 

 

1. Introduction 

Gorontalo Province has a wealth of local nature such as coral and sea shore with a complete 

biota. Natural wealth can be used as a natural source of learning for student. However, in 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Education Page 581 
 

reality the natural learning resources are available pretty much that are not maximum utilized 

in learning. 

The learning process is essentially an interaction between student with the object being 

studied (Mulyasa, 2005). Based on that, the role of learning resources and learning media that 

can be the object of student learning directly or indirectly can not be ruled out in the learning 

process. Most of teachers just use textbooks as reference in learning. It was due to all of the 

students have had textbook. But not infrequently teacher just reread the material in the 

textbook in the learning system. Most textbooks used in school, material, and activities are not 

in accordance with the condition of student, teacher, and school environment. 

According to the mandate set out in the KTSP curriculum that requires teacher harness local 

potential to be studied and appointed as teaching material. However, teaching material or 

media used by teacher in the learning process is nationally outstanding book. Textbook used 

is not enriched with problem or local phenomena in the surrounding areas or who have not 

been based on local potential. Finally, it is necessary to developt teaching material in 

accordance with the characteristic of the region or the local potential that could be developed 

to become a teaching material for student. 

2. Method 

This research was the development researh that use of 4-D model of the development of 

Thiagarajan (1974) and the model of R & D (Borg and Gall, 1989). The instrument used to 

collect data feasibility assessment of teaching material was a guideline of teaching material. 

The assessment guideline used by the validator of educational specialist, linguists, and expert 

learning material. Assessment instrument teaching material were also used by biology teacher 

as practitioner and was used by student as a response to the teaching material it uses. 

Stages of development of teaching material was as follows. The first stage of research was R 

of R & D. Steps were done at the stage of research was a preliminary study that encompasses 

curriculum analysis, material analysis, analysis of syllabi, lesson plan analysis, analysis of 

learner, interviews with teacher and student about the need for the development of teaching 

material, and analyze formulated learning objectives. The next stage was Define, D first of the 

4-D. The activities carried out in the define phase was the establishment of teaching material 

developed format and determination of participatory team. Participatory team set includes a 

team of expert, practitioner, and student did a test design instructional material. Stage Design 

is the second D of 4-D. Conducted on the design was designing instructional material in 

accordance with the format of teaching material that have been set, choose images of local 

potential as outlined in the teaching material. Material used in the design of teaching material 

was a material according to curriculum and material taken from some previous research on 

the diversity of living being, both animal and plant in Gorontalo local potential as a grain 

material. Development stage is the third D of 4-D and D of R & D. Activities carried out at 

this stage of development was to develop teaching material that have been completed 

designed. At this stage of development includes the validation team of expert, validation 

practitioner, namely biology teacher, and tested a small group (10 students). 

The data were analyzed qualitatively and quantitatively. Qualitative data analysis was used to 

describe the result of the validation team of expert, practitioner, and student testing to design 

teaching material. Analysis of quantitative data was used to process the result of the 

assessment scores of teaching material by a team of expert and practitioner biology teacher 

using the formula in the validity of the adoption of Wijiasatuti (2013). 
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3. Result and Discussion 

3.1. Result of Need Analysis 

Result of need analysis include result of the analysis of the curriculum, students analysis, 

analysis of learning resources and need analysis of teacher. Result of the analysis of syllabus 

Curriculum Education Unit was the diversity of living things matter too solid but lacking 

depth. Result of the analysis of SMPN 9  Gorontalo student was mostly thinking skill level 

was still low in comparison to the schools located in the city of Gorontalo, the majority of 

students learning motivation is low. Learning resources are extremely limited that the only 

source of learning is of textbooks from school libraries. The results of material analysis is the 

concept of diversity of living creatures that are described in text books just in general, and the 

explanation is not accompanied by pictures. Students do not understand examples of the types 

of living things were never recognized by the students because they never look directly so that 

learning becomes meaningful. 

3.2. Development Product  

Result of teaching material in the present draft in Table 1. as follows. 

Table 1. Framework for Teaching Material 

Front Cover 

Title page 

Preface 

Table of Content 

List of Figure 

Preliminary 

Competence 

Chapter 1: Classification and Diversity of Living Things 

a. Preliminary 

b. Material Description 

       Living Based Classification System 

c. Summary 

d. Training 

Chapter 2: 5 Classification Kingdom 

a. Preliminary 

b. Description of the material 

1. The Kingdom of Monera 

2. The Kingdom of Protista 

3. The Kingdom of Fungi 

4. The Kingdom of Plantae 

5. The Kingdom Animalia 

c. Summary 

d. Training 

Chapter 3: Living in Marine Ecosystem 

a. Preliminary 

b. Description of the material 

  Types of Beings who are in Marine Ecosystems 

c. Summary 

d. Training 

Chapter 4: Beings are categorized as Endangered 

a. Preliminary 

b. Description of the material 

1. Definition of Natural Resources 

2. Plant Species in Indonesia 

3. Plant Species in Gorontalo 

4. Animal Species in Indonesia 
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5. Animal Species in Gorontalo 

6. Conservation Efforts Plant and Animal Species 

7. Definition of Protected Forests, National Parks and Marine Park 

c. Summary 

d. Training 

BIBLIOGRAPHY 

Glossary 

3.3. Result of Expert Validation and Practitioner 

Validity test of teaching material product  made by material expert, media specialist, and 

linguist. 

3.3.1. Validation Results Matter Expert. 

Table 2. Percentage of Subjects by Eligibility Product Expert Content 

No. Question  Score average  expected rate  eligibility 

1  Suitability of materials with the basic competencies  

 and competency standards  3.5 4  87.5% (Very Good) 

2  Suitability of the material to students' needs  3.5  4  87.5% (Very Good) 

3  Suitability of materials with the purpose of learning 3.5  4 87.5% (Very Good) 

4  Completeness of the material  3.5 4 87.5% (Very Good) 

5  Clarity material  3.5  4  87.5% (Very Good) 

6  Material systematically   3  4  75% (Good) 

7  Ease of understanding the material  3.5  4  87.5% (Very Good) 

8  Completeness of reference or referral  3  4  75% (Good) 

9  Compliance title to the material  3.5  4  87.5% (Very Good) 

10  Completeness summary of the material  3.5  4  87.5% (Very Good) 

11  Completeness  practice questions or tasks  3.5  4  87.5% (Very Good) 

Presentase All aspects of material = (37.5) / (44) x 100% = 85.2% (Category Very Good/ very decent) 

3.3.2. Result of Media Expert Validation 

Table 3. Percentage of Subjects by Eligibility of Product of Media Expert 

No. Question  Score average  Expected score  Feasibility 

1  Accuracy election typeface size  3.5  4  87.5% (Very good) 

2  Clarity font size used  3.5  4  87.5% (Very Good) 

3  Clarity form / typeface  3.5  4  87.5% (Very good) 

4 Clarity of the images that are presented  3.5  4  87.5% (Very Good) 

5  The accuracy of the size of the image  3.5  4  87.5% (Very good) 

6  Image placement accuracy of  3 4 75% (Good) 

7  Accuracy distance: line, paragraph, and character 

       of the text or sentences  3  4  75% (Good) 

8  Attractiveness of the images on the cover  3.5  4  87.5% (Very Good) 

9  Suitability layout of images and text on the cover  3  4  75% (Good) 

10  Consistency of words and terms used in a sentence  3.5  4  87.5% (Very Good) 

11  Consistency font size  3  4  75% (Good) 

12  Page views served the attractiveness  3.5  4  87.5% (Very Good) 

13  The accuracy of the size of the column/table used  3  4  75% (Good) 

14  The accuracy of the placement of a column/table  

 on teaching materials  3  4  75% (Good) 

15  Keruntutan between chapter / section in  

 the body of material  3.5  4  87.5% (Very Good) 

The percentage of all aspects of media = (49.5) / (60) x 100% = 82.5% (Good / Worth) 
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3.4. Result of Linguist Validation 

Table 4. Percentage of Subject by Eligibility Product of Linguist 

No. Question  Average score Expected score Eligibility 

1  Clarity of language usage  3.5  4  87.5% (Very good) 

2  The precision of the language selection  4  4  100% (Very Good) 

3  Readability of text or sentence correctly  3  4  75% (Good) 

4  The accuracy of the word or term used  3.5  4  87.5% (Very good) 

5  Truths word or term that is in use  3  4  75% (Good) 

Percentage aspects of language = (17) / (20) x 100% = 85% (Very Good / Very decent) 

3.5. Result of Practitioner/Teacher of Biology Validation 

Table 5. Percentage of Subject by Eligibility Product of Biology Teacher 

No. Question aspect  Average score Expected score Level of eligibility 

1  Aspect A (Quality of Content)  21.5  24  89.5% (Very good) 

2  Aspect B (Quality English)  28  24  85.7% (Very Good) 

3  Aspect C (Quality Presentation)  9.5  12  79% Good) 

4  Aspects of D (Quality Chart)  7  8  87.5% (Very good) 

     The percentage of the overall aspect = (62) / (72) x 100% = 86% (Very Good) 

3.6. Result of Small Group Test 

Table 6. Questionnaire Instrument Response of Student to Product 

No  Component  Answer/Response 

   Yes  No 

A.  Criteria physical presentation 

1  Is this an interesting view of teaching materials?   100%  - 

2  Is this a way of presenting instructional materials attract the interest  

 and attention of students to read?  100%  - 

3  Are the illustrations (pictures, and schemes that exist in this instructional  

 materials to support understanding of the material?  100%  - 

4  Do the letters used in this teaching material can be read by students?  100%  - 

5  Is limiah names and local names on teaching materials to help student  

 understand the teaching materials?    - 

B.  Criteria for the presentation of the concept 

1  What is in this regard teaching materials keterakaitan between material  

 science and the potential for of the school  100% - 

2  Is the scope of the biological material in this material are around the  

 environment around you, thus making you interested in learning more about  

 the potential of your existing local environment?  100%  - 

3  Is this teaching material can motivate you to work with the group?  100% - 

4  What you can learn by teaching materials without any teacher?  100%  - 

5  Are you able to do all the tasks and problems that exist in teaching materials? 100% - 

6  Is this teaching material can develop your insight and knowledge about the  

 biology based on the characteristics and potentials in the area you  100%  - 

7  Do you have the desire and passion to become a person who is more  

 concerned with lingkuangan and can preserve the existing potential in it?  100%  - 

8  Do you prefer to study biology with their teaching materials based on local  

 potentials that exist around you?  100%  - 

C.  Criteria Languages 

1.  What is the language used easy to understand?  100%  - 

2  Does the phrase used in these teaching materials in accordance with the level  

 of your age?  100% - 

3  Are the terms, particularly scientific terms contained in this teaching material  

 easy to understand?  100% - 

Based on the result of Table 6 in the student response is 100% interested in teaching material. 

It shows that the student have an interest in studying the diversity of living things because this 

teaching material provide data on local potential and all problems faced by the region itself. 
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Teaching material development product enriched with examples of the diversity of living 

things according to the local potential in the region of Gorontalo and in Indonesia in general. 

Teaching material developed this has a number of advantages, namely the specificity of the 

material presented, the proximity of the material presented in accordance with local potential 

region of Gorontalo, interesting pictures shown, giving words of motivation and application 

of material application activities to the student to be more enthusiastic about learning about 

the surrounding world. Similarly, current information about the diversity of living things that 

exist in Indonesia were also presented. It gives motivation to student in learning so that 

learning becomes meaningful. This was in line with the result of Askiyatin and Susantini 

(2011) research that the learning-oriented software development model of learning cycle was 

learning refers to the constructivist approach and meaningful learning. It was shown by the 

response of student who stated yes by 100%. Developed learning tools facilitate student in 

applying the concept in real life when using the finding. 

The development of teaching materials developed as a learning resource has advantages 

compared to outstanding teaching materials in schools. Teaching materials in schools 

generally review images of the material diversity of living things in the ecosystem 

conservation efforts in Indonesia globally, whereas the diversity of living things according to 

the local potential marine areas, coastal and inland areas Gorontalo, thus providing motivation 

for students in learning diversity of living beings in accordance with existing examples around 

so that students can recognize shapes and types, as well as the diversity that exists. 

It was also consistent with the statement Pujiastuti (2010) which stated that the local area 

beache Krakal Gunung Kidul in Yogyakarta was a learning tool that has abundant presence of 

biota was the potential to help the learning process and research by taking into account the 

carrying capacity of the environment. It is clear that an important use of local potential as a 

learning aid for student. Likewise Rinie et al (2011) have made use of natural resources as a 

medium in contextual learning. This research has produced an atlas LKS and diversity of 

living things are worth using. As the results of previous research, this research has also 

produced a viable instructional materials used for learning diversity of living things. 

Research development of teaching material that use local potential is in accordance with the 

mandate of the curriculum and in accordance with National Education Standard Agency, 2006 

which stipulates that the KTSP curriculum applied in Indonesia as an effort to improve the 

quality of education. Teachers are required to exploit local potential for review and appointed 

as teaching material. It is stipulated in Operational Reference Unit Level Education 

Curriculum that each region has potential, needs, challenge, and the diversity of 

environmental characteristic. Therefore, the curriculum must contain diversity to produce 

graduate that are relevant to the development need of the region so as to produce graduate 

who are not only able to answer the challenge of the time, but also to meet the need of the 

community. 

4. Conclusion & Suggestion 

4.1. Conclusion 

Developing teaching material using 4-D development stage feasible to use for learning. 

Validation was done includes validation of teaching material by materials expert, instructional 

media expert, and linguist. Validation result obtained material expert 85.2% to the category of 

very decent or excellent. The result of expert assessment of learning media obtained 82.5% 

with a decent or good category. Result obtained validation linguists 85% with a decent 

category or kind. 
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Result obtained biology teacher assessment by 86% in the category feasible once or very 

good. The trial result in the form of small group assessment questionnaire conducted on 10 

students obtained 100% with a decent category. 

4.2. Suggestion 

Teacher is expected to optimize the utilization of the surrounding environment as a learning 

resource to be teaching material that support the learning process in the classroom. Need to be 

done next development of teaching material that utilize local potential of the standard of 

competence (SK) and basic competence (KD) on the applicable curriculum. Teaching 

material based on local potential with the subject matter of plant and animal diversity in the 

marine ecosystem conservation efforts for junior high school student, SMP/MTs class VII is 

still in testing small groups so that the need for follow-up in subsequent research. 
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Abstract 

The quasi experimental research was applied to know the interaction and effect of mind map at 

cooperative model Student Team Achievement Division (STAD) type to learning outcomes of students 

grade XI Science in SMA Muhammadiyah 1 Unismuh Makassar. The subjects were students of class 

XI2 Science as an experimental class with 21 students and XI1 Science class as a class controls 21 

students. The data were obtained by evaluating the learning outcome through written test that 

consisted of both Pretest (Pre cognitive students learning outcome test) and Posttest (Post cognitive 

students learning outcome test). The collected data were analyzed using descriptive statistics by 

categorization guidelines learning outcomes of Arikunto and inferential hypothesis test using t-test 

analysis techniques. The result showed that the mind map media has an influence on student learning 

outcomes. T-test analysis results obtained sig (2-tailed) 0.010< α (0.05). Thus, it can be concluded that 

the mind map influence on student learning outcomes. 

 

Keywords: Student Team Achievement Division (STAD), mind map, learning outcomes 

 

 

1. Introduction 

Learn has a close relationship with memory, even the first function in the memory is learning 

obtained by person in his life, whether intentional or unintentional. The basic of learning 

evaluation is to evaluate the ability of child’s memory, from the learning, retaining, and 

remembering 

Based on observation than have made by author in the class XI science SMA Muhammadiyah 

1 Unismuh Makassar, the author saw when the teacher explains the biology subject matter, 

there are students who did not pay attention. This case can happened because the learning 

model that used by teacher did not involve the creative part or right side of students brain, so 

biology subject matter become not interest to learned and students attention was diverted. As 

the result, students did not understand the subject matter that explained by teacher. If students 

did not understand the subject matter that teacher taught, it made difficult for students, even 

inability to solve a problem. It would make students achievement low. The teacher realized 

that conventional method that used for long time did not involve the creative part of students, 

so the lesson that delivered becomes uninterested for students. 

Based on these problem, the author intend to made mind map as a group task that interest and 

can be easier for students to understand. In the application, mind map need collaboration or 

interaction with a specific learning model, the leaning model is Sudent Team Achievement 

Division (STAD). 
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2. Materials and Methods 

2.1. Materials 

The cooperative learning model STAD type is one of cooperative learning models that used 

small group with every group consist of 4-5 students are heterogeneous. Begins with 

delivered the learning aim, delivered of material, group activity, quiz, and group reward 

(Trianto, 2007). 

Mind map was a great organizational of thinking tools, because it could put the information 

into the brain and take the information out of brain. Mind map was a great route for memory, 

allowing us to compile the fact and thought so that natural working of brain involve from the 

beginning. It means, easy to remembered the information, faster, and more dependable than 

using traditional recording technique. All of mind map had similarity, they are using colors, 

and have natural structure that radiates from the center, using curve lines, symbol, words, and 

appropriate pictures with a set rule that is simple, basic, natural, and appropriate with the way 

of the brain works (Buzan, 2013). 

Learning outcomes was the ability of child after learning activity. Learning outcomes was 

output of the process system. Input from the system was many kinds of information, and 

output was act or performance (Abdurrahman, 2003). 

2.2. Methods 

This type of research is quasi experiment with design research is pretest-posttest control group 

design none equivalent. Mind map in the sense system is the independent variable and we can 

see it’s influence to the dependent variable, that is learning outcomes in the sense system. 

Population in this research is class XI science in SMA Muhammadiyah 1 Unismuh Makassar 

2013/2014 school year consisting of 4 class rooms. Sampling was done by purposive 

sampling, and of 4 classes obtained two classes, a class XI2 science as experiment that consist 

of 21 students and XI1 science as the control class that consist of 21 students. 

The research instrument used is the achievement test in the form of objective test given at the 

beginning of the meeting or prior to the learning process (pretest) and after the learning 

process (posttest). Hypothesis test used T-test. Analysis processed by Statistical Package for 

Social Science (SPSS) version 20. Before T-test done, we did the nomality test and 

homogeneity test. The testing result show if all of the data groups have a normal distribution 

and the variant of the data is homogeneous. 

3. Result and Discussion 

3.1. Result 

After pre-test done, the mean value of control class is 70,28 and the mean valu of experiment 

class is 77,90. For full statistics see Table 1. The results of gain test show the comparison 

initial knowledge and knowledge after learning process. From the calculation we get the g= 

0,28 for students who teach with used linear note in the cooperative learning model STAD 

type. For students who teach with used mind map in the cooperative learning model STAD 

type, get result g= 0,45. For full statistics see Table 2. 
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Table 1. Data decriptive analysis of students on sense system with and without using mind map in 

cooperative learning model STAD type 

Category 

Learning process with 

used linear note on the 

STAD learning model 

(control) 

Learning process with 

used mind map on the 

STAD learning model 

(experiment) 

Pre-Tes Post-Tes Pre-Tes Post-Tes 

Number of sampel 21 21 21 21 

Maximum 72.00 88.00 80.00 96.00 

Minimum 40.00 52.00 40.00 60.00 

Standard Deviation 10.92 8.88 11.25 9.24 

Mean 58.38 70.28 60.19 77.90 

Median 60.00 70.00 60.00 80.00 

Mode 60.00 72.00 60.00 80.00 

 
Table 2. Distribution of frequencies and percentages categories of learning outcomes with and without 

using a mind map on STAD type of cooperative learning model, the materials sense system 

Category 

STAD with linear notes 

(control) 

STAD with a note in 

the form of mind map 

(experiment) 

F (%) F (%) 

Very Good 4 19.0476 11 52.381 

Good 10 47.619 7 33.3333 

Enough 6 28.5714 1 4.7619 

Less 1 4.7619 2 9.52381 

Fail 0 0 0 0 

Total 21 100% 21 100% 

The inferential statistic analysis aimed to test the hypothesis. Before hypothesis test done, we 

did the basic analysis, they are normality test, and homogeneity test. Based on the result of the 

data processing obtained the value of each sig normality between the linear note in the 

cooperative learning model STAD type is sig= (0.058)> α= 0.05 and mind map in the 

cooperative learning model STAD type is sig= (0.172)> α= 0.05. After data processing, 

obtained the value of homogeneity sig= 0.244> α (0.05). There are gain value for control class 

is g= 0,28, and experiment class is g= 0,45. 

Based on the normality test and homogeneity test, so the T-test can be done and retrieved the 

value of the sig (2-tailed) 0,010< 𝛼 (0,05), so it concluded that H0
 is rejected and H1 accepted, 

and it mean there are significant influence in the students learning outcomes that teach used 

cooperative learning model STAD type and mind map. 

In the first meeting there is pre-test, in the next meeting the teacher open the learning process 

with explain the general material that will learn, and then the teacher grouped the students and 

give the group task to make mind map in the experiment class and linear note in the control 

class with their group, and in the last meeting there is post-test. 

Notes with used mind map as the media to note more interest for the students to see with 

clearly, if we position as the students so we can see an interest note to learn and easy to 

remember the material. 

Differences of mind map with linear notes can also be seen from the result of analysis 

descriptive data. Results of the data analysis of descriptive showed there is a difference 

maximum score, the minimum score, standard deviation score, mean score, median score and 

the mode score in XI1 science and XI2 science in SMA Muhammadiyah 1 Unismuh Makassar 
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on the pre and post test. After the pre-test done, so the students in the control class has the 

maximum score is 72,00, minimum score is 40,00, standard deviation score is 10,92, mean 

score is 58,38, median score is 60,00, and mode score is 60,00, and students in the experiment 

class has the maximum score is 80,00, minimum score is 40,00, standard deviation score is 

11,25, mean score is 60,19, median score is 60,00, and mode score is 60,00. After the post-

test done, so the students in the control class has the maximum score is 88,00, minimum score 

is 52,00, standard deviation score is 8,88, mean score is 70,28, median score is 70,00, and 

mode score is 72,00, and students in the experiment class has the maximum score is 96,00, 

minimum score is 60,00, standard deviation score is 9,24, mean score is 77,90, median score 

is 80,00, and mode score is 80,00. 

The fact which supports the results of this research is a research that conducted by Silaban 

(2012) showed that there is influence of the media mind mapping to the creativity and 

students' learning outcomes of chemistry on the learning advance organizer. There is a 

relationship between creativity with the results of studying chemistry in 0,363. In addition, 

research that conducted Riyanti (2012) states that the use of mind mapping method in 

teaching. Such improvements can be evidenced from the results of a classroom action 

research conducted in three cycles were the first cycle is 48%, the second cycle 65%, and 

96% the third cycle. This data is showing the influence of the use of media mind map. 

4. Conclusion 

Based on data analysis and discussion, it can be concluded if the mind map influence at 

cooperative leraning model Students Team Achievement Division (STAD) type to the 

students learning outcomes class XI science in SMA Muhammadiyah 1 Unismuh Makassar 

on the sense system. 
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Abstract 

This study entitled ‘Jelajah Alam Sekitar (JAS)”: Approach in Learning Process of Biology. The study 

reports the evaluation and analysis of the implementation of the JAS approach in the Department of 

Biology, Semarang State University. The method used is survey method. The results showed that the 

implementation of the JAS approach is still far from optimal results determined in the indicators 

within learning preparation, implementation of the process of learning, and assessment of learning 

outcomes, even to the level of understanding of lecturers in implementing the approach in the 

classroom. 

 

Keyword: approach, Jelajah Alam Sekitar (JAS), learning process of Biology, Exploring Surrounds 

Nature Approach 

 

 

1. Introduction 

The Department of Biology Semarang State University has developed an approach to learning 

biology named "Jelajah Alam Sekitar (JAS)" in 2006. The development of JAS approach 

conducted based on the findings of fact in the field of the study that time. The implementation 

of teaching biology at the school level and higher education is still dominated by 

teachers/lecturers as the main source of knowledge. As Lecturing is the main choice of 

teachers/lecturers in teaching biology, the scientific approach has not been accustomed to in 

the process of learning biology. Therefore, the process of learning biology to gain the 

knowledge, skills, and attitudes is focused on cognitive outcomes not on the process through 

scientific activities (Tim Perumus JAS, 2009). 

JAS approach as a solution to solve the problem in 2006 is a contextual approach in teaching 

biology developed based on the theory of cognitive and social constructivist learning in the 

learning process. It was supported by Muijs & Reynolds (2008); Smith(2009); Arends 

(2008b), which revealed that the learners are more effective in their learning process if the 

cognitive structure actively reconstruct good experience when interacting with natural 

phenomena and learners’ social conditions. 

The goal of this approach in learning biology is to create open-minded learners and allow 

them to relate learning concepts in real life through direct interaction with the real world 

around them, so that the learning becomes meaningful and useful for the future (Ridlo, 2005; 

Marianti, 2005). According to these objectives, the activities of the learning process designed 

by teachers should be constructivist learning oriented. Thus, learning biology is not only 

about memorizing the concepts but also observing phenomenon that occurs in nature through 

scientific activities. The outcomes of studying biology using JAS approach also measure the 

acquisition of skills and attitudes as the tool of communication between learners and teachers, 

so that learning biology become meaningful activities in learners’ real life. This kind of 

activities make learners easier to achieve the expected competencies in the learning process 

and to improve the quality of teachers and teachers’ candidates who are competent in 
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accordance with standards competency of biology subjects in accordance with Government 

Regulation No. 19 Year 2005 and Permendiknas No. 16 of 2009. 

The results of study on the learning biology through JAS approach by Isnaeni (2006); 

Christijanti (2006); Suwarsi (2010); Alimah (2010); Alimah (2010a) can be concluded that 

combining the models, methods, and strategies for active learning JAS approach in the 

process learning biology is able to: (1) develop students cognitive; (2) motivate student in 

learning; (3) improve student learning outcomes significantly; (4) explore the skills, attitudes 

and scientific thinking of students; (5) create more meaningful and enjoyable atmosphere of 

learning; (6) facilitate students discover and understand the material; (7) provide more active 

students in the learning process; (8) teach students to think and act scientifically in finding 

concept; (9) train students become cooperate, respect the opinions of others, responsible, 

honest on the data obtained; and (10) to train students to give decision. 

Evaluation of the implementation of the JAS approach by Suwarsi (2010) showed that 75% of 

lecturers in the Department of Biology understand of JAS approach and its implementation in 

teaching. This was verified by 65.16% of all subjects had JAS approach in the process of 

lecture. However, the implementation of the JAS approach was still considered not optimal 

because it was found that the use of learning resources by students is still a 65.7% module / 

diktat / practicum instructions that cause 89.4% of students in the learning activities were still 

listening to the lecturers on the course theory and follow the dictates directives / instructions 

while the lecture lab practicum and learning outcomes assessed only on the level of cognitive 

ability. This happens because the lack mastery of active learning strategies, management 

strategies and the use of learning resources in the environment, and evaluation of learning 

outcomes by the lecturer, so that the learning process run separately between theory and 

practical activities and not integrated with each other. 

As the result, the implementation of learning theory and practicum separate from each other 

causing the biology of learning designed with JAS approach becomes ineffective and 

inefficient (Suwarsiet al, 2010). This was supported by Joyce & Weil (2009); Gentry, (2012); 

Prasetyo, (2012) which states that the effectiveness of learning can be achieved when the 

lecturer is able to use or combine learning models to achieve certain goals in the learning 

process and the achievement of the final result of learning process include achieving 

cognitive, affective and psychomotor. 

JAS approach is defined as an approach to learning that utilizes the environment as learning 

resource for students both physical and social environment, technology and culture as objects 

of learning biology which explored learning resources as the activities (Ridlo, 2005). The 

exploration activities were provided as the real experience to students in the learning process 

(Djohar, 2008:8). Exploration activities in the learning process are done to the environment 

around the student, because the environment is a source of knowledge and experience that are 

meaningful to learners (Alimah, 2005). 

JAS approach learning activities emphasis on learning activities based on real-world 

situations, so that learners become open-minded and also learn various concepts and how to 

associate the concept with the real world so that the results of learning more empowered. To 

understand the nature, then: (1) the object and background of study is nature itself, and (2) 

direct contact with nature is the basic concept for studying the nature (Djohar, 2008:4). 

Comprehensively, JAS approach uses constructivist approach characterized by the following 

steps:(1) students relate their ideas while learning with prior knowledge they already have, (2) 

collaboration, (3) exploration and (4) resolve the issue (Muijs & Reynolds, 2008:99). The 
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position of lecturer in the learning process is responsible for creating learning situations that 

can encourage the initiative, motivation and responsibility of students for lifelong learning. 

Students empowered their potential not by memorizing the facts but constructing them as the 

concept of knowledge gained in the field based on the concept or principle of biology through 

a process of exploration and reflection (Muijs & Reynolds, 2008:98). 

JAS approach in the process of learning developed by Piaget and Vygotsky’s theory that 

emphasizes on the cognitive and social constructivist. Someone will learn effectively when 

his/ her cognition actively experiencing reconstruction, both faced a phenomenon or social 

conditions. The implication, learning should pay attention to the development of learners’ 

hands-on and minds-on (Arends, 2008b). 

Some important things to consider in applying the JAS approach are the components of the 

approach. The following are six components of JAS approach that should exist in every 

implementation in the classroom. 

1.1. Exploration 

Exploration in JAS approach is the exploration of the environment around learners. The 

environment is not only the physical environment, but also social, cultural and technological. 

Exploration activity requires students able to develop ideas or experiences through 

environmental investigation of the problems dealing with (Keeley, 2011). 

The exploration activities lead students to interact with the fact so that they find the 

experience and something that raises questions or concerns. Students’ interaction with the 

nature creates personal relationship with the nature. Furthermore, Brandbury (2010: 49) states 

that "The personal connection to science helps students develop a habit of mind in which 

everything they see inside or outside of school can prompt them to wonder and 

investigate."The problems faced in the nature attract learners to think about the solutions, the 

problem-based learning can improve learners’ thinking ability (Rusyana & Rustaman, 2011). 

Finding the solutions in exploration process is better to apply metacognitive processes (Muijs 

& Reynolds, 2008:106). 

1.2. Constructivist 

The knowledge gained as a result of learning is regarded as the continuous process of 

construction, dynamic and evolve. Learners interact with their environment through 

meaningful senses by seeing, hearing, touching, smelling and tasting (Alimah, 2005). 

According to Piaget in Muijs & Reynolds (2008: 27) states that the process of interacting with 

the environment causes people to acquire knowledge. 

Knowledge cannot be moved away from one’s brain to another. Students themselves must 

process the information to associate with their previous experiences. In constructing the 

knowledge, according to Piaget theory it has two aspects, figurative aspect and operative 

aspect. Operative aspect is more important because it concerns the operation of the 

intellectual’s system or transformation. The operative thinking allows  person to develop his 

knowledge of a certain level to a higher level (Solso, 2001; Tim Perumus JAS, 2009). 

1.3. Scientific Process 

Scientific process or scientific activity occurred when people began to observe. The process 

of observation of something that attracts attention evokes questions or problems. Observations 

activities of the environment can be done by observation as the part of process skills. 
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Further, Finson(2010: 45) asserts that "An observation is information someone gathers about 

an object or event using one or more the senses, and it can be quantitative or qualitative." 

Observation and scientific processes in learning biology make the results learning more 

meaningful and observation capability raises the problem in question is able to improve the 

learners’ ability to think logically and questions can improve the ability to think(Zee 

&Minstrell, 1997;Bennett, 2010;Olivera, 2010;Spellman&Villano, 2010). 

The problems that were founding the learning process through direct interaction with the 

environment around learners need to be solved through a process called the scientific method 

to gain knowledge. The scientific method is an expression of how the mind works, and 

thinking is a mental activity which produces knowledge. The scientific method combines the 

deductive and inductive thinking in building knowledge. The knowledge gained by scientific 

methods is rational and reliable. Without doing scientific activities, the skills and attitudes of 

science can not be obtained by learners (Djohar, 2008). 

1.4. Community learning (learning community) 

The concept of learning community in JAS approach suggested that the results of the lessons 

learned is built on the basis of cooperation with others (Ridhlo & Alimah, 2012). Learning 

outcomes obtained from sharing between friends, groups and high order thinking. By working 

together, the members of the small groups are better able to: (1) be confident,(2) speak to the 

audience, (3) over come a variety of obstacles, (4) act independently with full responsibility, 

(5) trust others, (6) share an opinion,(7) takes a decision, (8) respect for others, and(9) listen 

to others, and (10) establish mutual consent(Dart, 2006;Johnson, 2007:164). 

The classroom which implementing contextual approach, suggest teachers to implement 

learning in groups study. Members of the group should be heterogeneous and consists of 3-4 

people, so the clever student can teach the less intelligent and helping each others (Muijs & 

Reynolds, 2008:27). 

Teachers can also do collaboration by bringing in "experts" into the classroom as a resource, 

so that learners can gain experience directly from the experts. Learning communities can be 

formed in of two-way communication process. A person that involved in the learning 

community activities provide information that is required by other and at the same time, they 

can ask the information from others (Tim Perumus JAS, 2009). 

Furthermore, Slavin in Arends (2008b: 6) confirms that the learning that emphasizes the 

existence of forms of cooperation undertaken by students have important effects such as 

tolerance and wider acceptance towards people of different races, cultures, social classes and 

abilities. Thus social skills can be developed through learning community. The formation of 

learning communities can be done as; (1) a small group, (2) a large group, (3) bring in 

"expert" to the class, (4) work with equal class, (5) working with groups of higher classes, 

and(6) working with the community(Tim Perumus JAS, 2009). 

1.5. Bioedutainment 

The learning process by applying bioedutainment component is designed as fun and 

meaningful learning. In traditional classroom, the brainwork is hard to process the 

information in memorizing, quoting and practicing the materials. Doing hard work such as 

practicing hard to prepare exam within 14 to 18 hours, the brain will forget most of the new 

information unless the information has meaning (Johnson, 2007:302). The information will be 
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meaningful when students involve in classroom activities and connect the information with 

the personal and social environment around them(Johnson, 2007;Lederman, 2010). 

1.6. Authentic assessment 

Learning biology through JAS approach applies authentic assessment. Assessment is the 

process of collecting information about students and the class for the purposes of learning 

decision-making (Arend, 2008a: 217). If the data collected to identify students’ ability in 

learning is low, the teachers can immediately looking for the solutions.  

The assessment process carried out during the learning process, integrated and not only 

conducted at the end of the lesson. It focuses on performance tests that measure skills more 

than the written test which is only measure declarative knowledge (Nur, 2005:51). The 

assessment emphasizes the learning process so that the data collected must be obtained from 

the concrete activities during the learning process takes place. The progress of the learning 

assesses during the process of learning, not solely on the results of a written test at the end of 

the lesson (Muijs & Reynolds, 2008:372). 

Authentic assessment assesses not only knowledge but also skills obtained by students during 

the learning (Susilo, 2011:2). The assessment is not only done by teachers, but also peers or 

others (Wilson, 2008:75). Authentic assessment improves learning in many ways linked to 

potential students can be developed in a learning process. Some types of authentic assessment, 

they are portfolios, performance measurement, project and complete written answers. 

There are some advantages of authentic assessment by Newmann and Wehlagein Johnson 

(2007: 289): (1) reveal a total of how well their understanding of academic material; (2) 

express and reinforce their mastery of competencies such as collecting information, using 

resources, handling technology, and thinking systematically; (3) connecting learning to their 

own experiences, their world, and the wider community; (4) sharpen thinking skills in higher 

tiers as they analyze, integrate, identify problems, create solutions, and follow the cause-effect 

relationships; (5) accept responsibility and make choices; (6) relate and cooperate with others 

in doing the task; (7) learn to evaluate their own level of achievement. 

2. Research Methods 

This study applied survey method in which the data were collected by questionnaires and 

interview. Questionnaires as the primary data was triangulated by using structured interview 

to give the information to be explored in more detail so that the research objectives achieved. 

Survey in this study is limited to the acquisition of data collected from a sample population to 

represent the entire population. The populations in this study were all active students in the 

Department of Biology, Semarang State University. Data were obtained from interviews and 

questionnaires were analyzed descriptively to be discussed. 

3. Results and Discussion  

The results of the survey activities undertaken in June 2011 and April 2012 in the Department 

of Biology, Semarang State University showed that 94.12% of the students stated need to be 

trained with other materials to support the mastery of professional competence in their 

learning process. Students stated that the process of lecturing biology might not support their 

personal capability. Students thought that these capabilities can support personal and social 

competence to be a competence teacher in school workplace. 
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Figure 1. Students’ opinions to biology learning process in Biology Department, Semarang State 

University 

In relation with the use of variety of learning resources in learning process, it has not been 

sufficiently able to apply in the classroom. The data depicts 72.55% of the students responded 

that the subjects were followed up by the sixth semester has not fully provide direct 

experience (the experience of interacting directly with the object of study) on the field during 

the process of learning biology takes place primarily they find it difficult to understand. 

 

Figure 2. Skill provisions needed by students before PPL acquired from learning process 

The data from the survey indicates that learning activities only focus on the cognitive abilities 

of students as the output from the learning process that has been done. The fact is not in line 

with Joyce & Weil(2009); Gentry(2012); Prasetyo (2012) which states that the achievement 

of the final result of learning process include achieving cognitive, affective and psychomotor. 

The findings show that 72.73% of learning activities were focused on lecturing. It impacts on 

learning outcome, thus the achievement of learning outcomes focuses on the achievement of 

cognitive abilities. 

Various methods that were used learning process was notable to train and raise the confidence 

of students in oral communication, especially the ability of students in a discussion of 
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expression when the method is used in the lecture. The fact is supported by 70.60% of the 

students stated that in the process of learning biology they could not integrate various 

capabilities competence as biology teacher candidates. The fact is in line with Smith(2009) 

which states that students as humans being and in his soul there is a potential that can be 

developed cognitive, and affective psychomotoric through a learning process. 

The results of a preliminary survey of core competencies of biology teachers’ candidate, 

students hope to be trained and integrated into the lecture field of biology so as to facilitate 

them achieve these outcomes. The statement was supported by the fact that 23.98% of 

students stating require provision of personal capabilities that are part of personal 

competence, 26.32% stated they need the ability to communicate, which is part of the social 

competence, 23.98% of them require a trained ability to cooperate which is part of social 

competence and 25.73% of them stated the importance of the ability of mastery of the 

material that is part of the professional competence. 

 

Figure 3. Integration of Personal and Social Skills in Biology Learning Process 

Results of the needs analysis survey activities result that 94.12% of the students expressed the 

opinion that in the process of lecture courses field of biology needs to be trained ability 

beyond the cognitive abilities during this full potential they did not get from the lecture. The 

results of interviews with students in the third year of Department of Biology, in Semarang 

State University conducted in June 2011, obtained information that the ability of personal and 

social skills are needed by students in order to support their profession as a biology teacher 

candidates as well as preparation for Practice Field Experience (PPL) in partner schools. The 

findings show evidence that in understanding the cognitive abilities they never get in the 

lecture, especially the lecture on non-educational courses. The fact is in line with Rusilowati’s 

statement (2012) which revealed that the need for mastery of pedagogical, social, 

professional, and personality of the student as a potential future biology teachers is necessary 

to prepare them for practical field experience (PPL), so that these competencies should be 

integrated in the their learning process. 
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Figure 4. Integration of other components excluding content mastery in Biology learning process 

Some thought and research that has been conducted confirms that it is important to design a 

learning model that can accommodate the lack of JAS approach implementation in the 

learning process. Based on the findings of the study, biology teacher candidate hope that they 

have the right to determine and provide input on what they learned. The findings also indicate 

that 94.12% of students agree that in their learning process provided other the mastery of 

biological materials. The findings are supported by Muijs & Reynolds (2008); Joyce & 

Weil(2009), which revealed that in the learning process teachers help learners to master the 

skill to make them easier for mastering the concepts, facts, and skills as well as give them the 

opportunity to express their ideas, ideas, experiences and opinions in performance both oral 

and written. 

The specifications of learning model offered as a form of implementation of the JAS approach 

in the learning process is Eksperiensial Jelajah Alam Sekitar (EJAS) model. The model was 

designed to be implemented in the process learning biology with the aim of providing a direct 

experience refers to JAS approach and the ability to integrate personal, social, rational 

thinking, metacognition, and cognition of students in their learning process. EJAS model 

specification developed and supported by the statement of the students’ aspirations of the 

adults to determine the activities of their learning process. Results of survey on research 

activities in June 2011 showed that 94.12% of the students in the learning process support 

when they are done by interacting directly with the object of learning through collaboration 

and communication activity in groups study and provided with the ability other mastery of 

biological materials such as the ability of personal, social, communication, and metacognition. 
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Figure 5. Learning process is designed to let students work in collaboration activities 

 

Figure 7. Learning process is designed with communication activities 

The specifications of learning model that will be developed is support by Margelin Smith 

(2009) which revealed that(1) the knowledge is constructed from experience, (2) learning is a 

personal interpretation of the environment, (3) learning is an active process in which meaning 

developed on the basis of experience, (4) the growth conceptual meaning is derived from the 

provision on the experience, sharing a double perception and changes to the internal 

representation of students through collaborative learning, (5) the learning should be situated in 

a realistic setting, assessment must be integrated with the task and not the separate activity. 

Provision of experience in the learning process is an important part of learning outdoors 

because the knowledge construct and transform through experience. 

Furthermore, Kolb (1984); Smith (2009); Neill (2010) asserted that the experience in the 

learning process is an important part of the theory used in outdoor education program. The 

optimal experience in the learning process should be reflected in the learning process in the 

classroom (Dewey, 2004). The best learning is when students learn individually as subjects 

directly involved in their learning process and interact directly with the environment (Hansen, 
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2000; Arends, 2008a). Biology learning outcomes designed with reference to the JAS 

approach is able to show that students are more familiar with the concepts they are learning, 

the learning more meaningful and fun, not boring, feel challenged to solve problems that they 

face and be able to train them to work together, respect the opinion of others, responsible, 

honest on the data obtained and trained them to take a decision (Alimah, 2010b). 

EJAS defines as a learning model that provides hands-on experience in the learning process of learners 

through investigation by exploration and direct interaction with the object of learning around the 

learners as the main learning resources in the learning process both designed in indoor or outdoor to 

acquire the knowledge, skills, and attitudes as a result of learning through its five phases; interaction, 

communication, reflection, and evaluation (Alimah, 2013). Visually, EJAS’s cycle model can be seen 

in the following figure: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flow diagram of EJAS learning model describes the class structure, the management and the 

learning environment when applied EJAS models inside and outside the classroom or 

performed by teachers / lecturers and learners. The main phase of the EJAS model are the 

exploration, interaction, communication, reflection, and evaluation of learning outcomes 

applied in the learning process with EJAS model continuous with one another. Evaluation 

phase of learning outcomes is done before, during and after the learning process takes place. 

Evaluation phase of learning outcomes do not stand alone and not just done at the end of the 

learning process; it is integrated with the exploration phase, interaction, communication, and 

reflection so that its implementation in the learning process is not separate from the previous 

phase. Measurement of students’ learning outcomes was done in exploration phase, 

interaction, communication, and reflection. A series of steps or measures were done using a 

measuring instrument developed based on the purpose of the evaluation conducted on the 

learning process. EJAS’s flowchart models can be seen in the following figure: 

 

 

 

INTERACTION 

EXPLORATION COMMUNICATION 

REFLECTION 

EVALUATION 

EVALUATION 

E
V

A
L

U
A

T
IO

N
 E

V
A

L
U

A
T

IO
N

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Education Page 601 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Education Page 602 
 

4. Conclusion  

Based on the description and discussion of the results of the study, it can be concluded that 

the implementation of JAS approach might be integrated with a learning model that was 

developed based on six components. They were exploration, constructivist, scientific, bio-

edutainment, community learning, and alternative assessment as the judgment. Thus, the 

expected implementation of JAS approach is more effective and efficient in learning biology. 
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Abstract 

This research developed learning package, which could empower  capability of the students to think 

critically, Cooperative Script (CS) strategy that was integrated with Metacognitive (M) in the form of 

self assessing or CSM. Results of such development were experimented to eighth grade students of 

State Junior High Schools in Manado. Results of the analysis showed that average score of the 

students who have high-academic capability (AT), and low-academic capability (AR) who applied 

CSM strategy, have beyond the critical thinking capability of the students who have high-academic 

capability and low-academic capability by applying conventional strategy (Konv): 1) Average score of 

the CSM-AT group, 23.187% higher than Konv-AT, and 29.52% higher than Konv-AR, 2) Average 

score of the CSM-AR group, 9.00% higher than Konv-AT, and 14.65% higher than Konv-AR. The 

improved percentage occurred on CSM-AR group 628.94% for capability of critical thinking. 

      

Keywords: Cooperative Script, Metacognitive, Critical Thinking 

 

 

1. Introduction 

In this knowledge century nowadays, which is marked by rapid growth of information and 

technology, individuals are demanded to learn for the rest of their lives. Therefore, it 

demanded the individuals to learn autodidactic (Geremek, 1996). However, most learning in 

Indonesia has not been able to make the students to be autodidactic learner. 

One region where considered as having low learning level is North Sulawesi, especially in 

Manado. A survey research showed that most students of the State Junior High Schools have 

not reached Minimum Completeness Criteria.  

Survey on 14 State Junior High Schools in Manado, which was conducted on June-July 2008, 

showed that the average scores for learning results of the seventh grade students during even 

semester in the academic year of 2007/2008 were generally under Minimum Completeness 

Criteria (KKM < 75). Low grade for biology learning in Manado was due to such learning has 

not developed thinking skill. Results of the survey showed that 24.39% of the respondents 

who developed capability to think critically in learning, even though 43.90% of the 

respondents admitted that critical thinking should be involved in learning and 34.14% stated 

the importance of learning empowerment (Warouw, 2011). 

Corebima (2005) stated that without emphasizing on thinking, deep understanding about the 

real content of learning would be impossible. Suriasumantri (2005) stated that thinking is an 

activity to find out the right knowledge.  Thinking that applies basic thinking processes 

(thinking skill) to analyze arguments and create a view, which has specific meaning and 

interpretation, is so-called critical thinking (Costa, 1985 in Warouw, 2011). Proulx (2004) 

stated that critical thinking is a process to analyze, examine, and evaluate arguments. 
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Empowering critical thinking capability can be done using metacognitive strategy, but 

36.58% of the respondents (biology teachers) have not recognized such metacognitive 

learning, 46.34% gave no answers (did not know category), and 17.07% has recognized it 

based on interview, in which the respondents have only recognized it through textbooks, 

whereas in fact metacognition (metacognitive) plays the most important role in achieving 

success in learning (Livingstone, 1997 in Warouw, 2011). 

Based on some empirical findings on biology learning in Manado, further research is required 

to develop a set of learning equipment, which is more empowering critical thinking capability 

and oriented to constructivism principle such as Cooperative Script (CS). Such CS learning 

strategy does not only have theoretical superiority, but also considered as learning model that 

develop mutual cooperation to reach mutual goal, to improve learning results of the students 

(Dansereau, 1985 in Warouw, 2011), and it could improve understanding and memory of the 

students (Jacobs, 1996). Furthermore, Brousseau (2002) stated that CS learning is an explicit 

learning contact between teachers and students as well as among students collaboratively. 

Therefore, one of CS learning benefits is the agreement among students and between teachers 

and students in solving specific problem on learning, collaboratively. 

Reference that related to CS strategy benefit has not given comprehensive explanation on 

thinking empowerment during learning process. This strategy will be more effective if 

metacognitive strategy is integrated in learning syntax. Metacognitive strategy is not only 

effective in empowering thinking capability, but also makes the students to be more self-

supported in learning. 

Metacognitive strategy involves regulation process or executive regulation, which is directed 

to regulation about steps in thinking that includes decisions, which will help in: (1) allocating 

the available sources to complete the task, (2) determining steps in finishing the task, and (3) 

determining intensity, or speeding up in doing and finishing the task (Livingstone, 1997 in 

Warouw, 2011). 

Both CS and metacognitive strategies are 2 strategies of learning, which can be applied 

simultaneously in learning process. The objectives are to train the students to think critically 

during learning and assist the students to complete their study (Warouw,2011). The research 

is expected to give a strategy of learning, which is not only able to complete the learning, but 

also could empower the student’s capability to think critically. 

2. Method of the Research 

This research was conducted in two steps, developing the learning apparatus and 

experimental-quasi research. 

2. 1. Developing the Apparatus 

Development of this learning apparatus was performed by applying Kemp’s system approach 

(1994), which included: a) Analysis of learning objective, b) Student’s analysis, c) Task’s 

analysis, d) Formulating objective of the learning, e) Arranging learning result test, f) 

Arranging material order, g) Selecting learning strategy, presentation, i) Selecting 

materials/media, j) Arranging learning activity/learning prototype, k) apparatus validation (by 

experts, students, on field), l) Revision, and m) specific RPP testing-Revision (final 

equipment obtained) is ready to be implemented on experimental research. In this research, 

the developed apparatus include CSM syllabus, RPP CSM and CSM worksheets. 

Development of this learning apparatus was performed by considering empirical facts that 
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related to biology learning at State Junior High Schools in Manado, as well as its 

appropriateness with KTSP. An essay test as an instrumental evaluation has been developed 

to measure the success in learning. 

2.2. Experiments 

The complete Quasi experiment design of the research is “pretest-postest Non-equivalent 

Control Group Design” of factorial version 5 X 2, as shown on Table 1 below: 

Table 1 The Experiment Procedure of “Pretest-Postest Non-Equivalent Control Group Design” (Wiersma, 

1995). 
O1               X1Y1               O2 

O3               X1Y2               O4 

O5               X2Y1               O6 

O7               X2Y2               O8 

O9               X3Y1               O10 

O11              X3Y2               O12 

O13              X4Y1               O14 

O15              X4Y2               O16 

O17              X5Y1               O18 

O19              X5Y2               O20 

Description : O1,3,5,7,9,11,13,15,17,19 = Pretest 

  O2,4,6,8,10,12,14,16,18,20 = Postest 

  X1 = Cooperative Script + Metacognitive (CSM) 

  X2 = Reciprocal Teaching + Metacognitive (RTM) Strategy 

  X3 = Cooperative Script (CS) Strategy 

  X4 = Reciprocal Teaching (RT) Strategy 

  X5 = Conventional Strategy 

  Y1 = High-academic capability 

  Y2 = Low-academic capability 
       

The whole research was conducted at State Junior High Schools in Manado during even 

semester on 6 selected schools, which were chosen by Cluster Sampling. By determining the 

class randomly, 5 classes were considered as having high-academic capability: Class VIII 1 of 

SMP Negeri 4 that applies CS+M syntax; Class VIII D of SMP Negeri 1 that applies CS 

syntax, Class VIII L of SMP Negeri 1 that applies RT+M syntax, Class VIII B of SMP Negeri 

1 that applies RT syntax, and Class VIII A of SMP Negeri 10 that applies Conventional 

syntax. Furthermore, 5 classes that were considered as having low-academic capability: Class 

VIII 10 of SMP Negeri 7 that applies CS+M syntax, Class VIII D of SMP Negeri 3 that 

applies CS syntax, Class VIII 7 of SMP Negeri 8 that applies RT+M syntax, Class VIII 13 of 

SMP Negeri 8 that applies RT syntax, Class VIII 7 of SMP Negeri 7 that applies 

Conventional learning syntax. Such academic capability categorization was based on data of 

their Final Result Reports (NR) during odd semester, in which each of these 5 classes that 

having high-academic capability (NR>75) did not have significant difference, and 5 classes 

that having low-academic capability (NR<75) did not have significant difference as well. 

This article was written based on results of the research, which related to the influence of 

CSM and conventional learning strategies among students who have high-and-low-academic 

capabilities. The average number of students at each class is 36-40 students. 20 students were 

taken at each strategy, except for conventional strategy of high-academic capability, which 

took 16 students, therefore, the samples comprised of 76 students. 

The arranged evaluation instrument is an essay test of critical thinking capability, which 

applies column that was developed by the researcher referring to Hart (1994). 
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3. Result and Discussion 

3.1. Result of the Research 

3.1.1. Developing CS+Metacognitive Learning Apparatus 

Steps in cooperative script and metacognitive (CSM) learning, result of such development is 

shown on Table 2 below. 

Table 2.  Steps in CS+Metacognitive Learning 

Teacher’s Activities Student’s Activities 

 

A. 
 

Initial Activities 
 

A. 
 

Initial Activities 

1. Teacher motivates the students, by exploring 

initial knowledge of the students. 

2. Presenting objective of learning. 

3. Teacher organizes the students in group (9 

groups, that comprises of 4 students, and formed 

in pair, by throwing coin in order to determine 

who is going to be the Partner of A (speaker) 

and Partner B (listener) 
 

1. Students prepare themselves to learn. 

 

2. Listening the presentation: Objective of 

learning. 

3. Students are paired in group as partner A 

(speaker), and partner B (listener)  

 

B. 
 

Main Activities 
 

B. 
 

Main Activities 

1. Teacher distributes discourse/reading material to 

each student, and they should make a summary. 

2. Teacher directs both partners to read the same 

part, then asks them to make summary on the 

worksheet. 

3. Teacher gives an opportunity to Partner A to 

read the summary to Partner B, and Partner B 

detects/corrects each mistake of the question, 

answer, and summary of the partner A by 

- showing incomplete ideas, and 

- assisting to remind the main ideas by relating 

them to the previous material or other 

materials. 

4. Teacher gives opportunity to both partners to 

cooperate in establishing the summary along 

with obvious and proper information. Then, 

opportunity is given for presentation. 

5. Teacher gives opportunity to students to make 

self assessing toward the learned material by 

writing it down on their worksheets and journal. 

6. Teacher directs both partners to read the next 

materials. 

7. Teacher asks the students to repeat steps 3-4, 

both partners exchange their roles, Partner A as 

speaker will be turned into listener, and vice 

versa. 

1. Students read and pay attention on the 

discourse/ reading material to make a 

summary. 

2. Both partners read the same part, and then they 

make the summary on the worksheets. 

3. Partner A reads the summary to Partner B, and 

Partner B detects/corrects each mistake of the 

question, answer, and summary of the partner 

A by 

- showing incomplete ideas, and 

- assisting to remind the main ideas by 

relating them to the previous material or 

other materials. 

4. Both partners cooperate in establishing the 

summary along with obvious and proper 

information. Then it is followed with 

presentation. 

5. The student makes a self assessing toward the 

learned material by writing it down on their 

worksheets and journals. 

6. Both partners read the next materials. 

7. Steps 3-4 are repeated, both partners exchange 

their roles, Partner A as speaker will be turned 

into listener, and vice versa.  

 

C. 
 

Closing Activities 
 

C. 
 

Closing Activities 

1. Teacher directs the students to draw some 

conclusions as a result of their reflection by 

writing down on their journal. 

2. Giving opportunity for the students to submit 

their worksheets. 

3. Giving task, drawing some conclusions for the 

next materials.  
 

1. Draw some conclusions as a result of their 

reflection by writing down on their journal. 

2. The students submit their worksheets. 

3. Doing their homework by making summary for 

the next material.  
 

Description: Integrated by the Writer  
  

Explicitly, Table 2 describes learning process, which using CSM learning strategy, and 

oriented to develop critical thinking capability of the students.  
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3.1.2. Experimental Research 

The developed-learning syntax was tested its influence toward capability of the students to 

think critically. The collected data will be analyzed using anakova. Summary of the covarians 

analysis result is presented completely on Table 3.  

Table 3. Summary of the Analysis Result Concerning with the Influence of Learning Strategy Toward 

Critical Thinking of the Students 
      

Source Type III Sum of Squares df Average Square F Sig. 

Corrected Model 8799.297(a) 10 879.930 18.147 .000 

Intercept 71246.433 1 71246.433 1469.336 .000 

Prekbk 34.867 1 34.867 .719 .398 

Strategy 4192.755 4 1048.189 21.617 .000 

Academic 3060.904 1 3060.904 63.126 .000 

Strategy*Academic 1191.975 4 297.994 6.146 .000 

Error 8970.438 185 48.489   

Total 1036153.457 196    

Corrected Total 17769.735 195    
         

 Based on Table 3 above, it shows that significance related to strategy and academic 

capability is 0.000 as well. Therefore, HO for strategy and academic capability is rejected and 

each research hypothesis is accepted. Therefore, this article is written, based on result of the 

research that related to both conventional and CSM learning strategies, and then result of the 

LSD test, which includes both strategies are given below.   

Table 4. Result of the LSD Test Concerning with the Influence of Learning Strategy and Academic 

Capability Toward Capability of the Students to Think Critically 
   

STRATEGY 
ACADEMIC 

CAPABILITY 
XKBK YKBK DIFFERENCE KBKCOR Notation 

3 = Conventional 2 = low 9.592 62.535 52.943 62.283 A 

3 = Conventional 1 = high 11.329 65.496 54.167 65.483 A 

1 = CS+M 2 = low 9.827 71.633 61.806 71.413        B 

1 = CS+M 1 = high 15.520 80.103 64.583 80.667        B 

Based on result of LSD test that concerning with the influence of learning strategy, it reveals 

the difference of average scores for critical thinking capability of the students on the treatment 

group and control group. The corrected average for critical thinking capability of the students 

who learned using CSM learning strategy was 76.040 and 19.03% higher than the corrected 

average for critical thinking capability of the students who applied conventional learning 

strategy as much as 63.883. Result of the analysis showed average difference of critical 

thinking capability of the students who have high-and-low academic capabilities. Average 

score for critical thinking capability of the students who have high academic capability is 

76.134, and it is 12.34% higher than average score for critical thinking capability of the 

students who have low academic capability, 67.766. 

Based on Table 3, average score for critical thinking skill of the students who have high 

academic capability and learn using CSM learning strategy, is 80.667, and it is 12.95% higher 

than average critical thinking skill of the students who have low academic capability and learn 

using CSM learning strategy, and 23.18% higher than average critical thinking skill of the 

students who have high academic capability and learn using conventional learning strategy. 

The reverse thing can be seen on critical thinking skill of the students who have low 

capability and learn using CSM learning strategy, and it increases higher, 628.94% in 

comparison with average score of the students who have high academic capability and apply 

CSM strategy, which increase to 412.12%. Related to this, average score for critical thinking 

capability of the students who have low academic capability is increased higher than previous 
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capability in comparison with average score for critical thinking capability of the students 

who have high academic capability and learn using CSM strategy. 

3.2. Discussion 

3.2.1. Influence of CSM Strategy toward Critical Thinking Capability        

Result of data analysis showed the influence of CSM learning strategy toward critical thinking 

capability of students of State Junior High Schools in Manado. Average score for critical 

thinking capability of the students who learned using CSM learning strategy was higher than 

average score for critical thinking capability of the students who learned using conventional 

learning strategy. Berg (1993), which referred in Hadi (2007), Warouw(2011) described that 

students who participated in CS learning program had good achievement in comparison with 

students who learned in autodidact. 

Critical thinking capability should be developed earlier. Eggen and Kauchak (1996) stated 

that critical thinking and high thinking include combination of deep understanding on specific 

topics, competency in using basic cognitive process effectively, understanding and control 

over basic cognitive process (metacognition), as well as attitudes and character. Critical 

thinking capability of the student will be improved along with the applied learning strategy; 

therefore, learning should be able to empower critical thinking capability of the students 

(Ibrahim, and Nur, 2000). Critical thinking capability of the students will be measured by 

considering the students’ answers. It conformed to Ennis (1993), and Marzano (1988) who 

described that critical thinking components, which should be trained are as follow: 1) doing 

induction, deduction, 2) giving arguments, 3) making evaluation, and 4) deciding and 

implementing. 

Besides it is influenced by learning strategy, the analysis results have shown that critical 

thinking capability of the students are also determined by their academic capabilities. Average 

score for critical thinking capability of the students who have high academic capability is 

higher than average score for critical thinking skill of the students who have low academic 

capability, but it has indifferent meaning, therefore implementation of the CSM strategy could 

minimize differences between students who have high-and-low academic capabilities. Other 

researches, which paralleled to findings of this research, were performed by Winarni (2006), 

Tindangen (2006), and Santoso (2007), which concluded that students who have different 

academic capabilities will show similar results for their studies if they were given specific 

treatment using equivalent learning strategy. 

3.2.2. Superiority and Effectiveness of the CSM Learning Strategy as Finding of the 

Research 

Learning strategy has been developed by infusing metacognitive strategy into Cooperative 

Script learning. O’malley and Chamot in Henia (2006) divided the learning strategy into 3 

groups, such as: 1) social-affective, 2) cognitive, and 3) metacognitive. Based on these 

grouping, specific learning strategy should be developed to improve result of learning, which 

simultaneously effective in improving critical thinking capability of the students. Infusion of 

such metacognitive strategy into learning strategy, which is oriented to cognitive 

development, is believed to be able to develop learning results of the students that related to 

metacognitive skill, cognitive capability, as well as critical thinking capability of the students. 

Self assessing as part of metacognitive strategy is applied by training the students to make 

evaluation over the recognized concepts, which have not known before during learning 
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process, and the way they develop the recognized knowledge. This activity performs at the 

final part of learning, in which the students are obligated to write down self assessing on their 

worksheets provided by the teacher. Through such self assessing, the students are trained to 

control their cognitive process continuously and permanently, therefore they will become self-

regulated learners. 

Learning activity on CSM strategy emphasizes learning on exploration over the reading 

materials. Peirce (2004) stated four strategies of effective learning and reading, such as: (1) 

asking questions and answers, (2) making a summary, (3) writing down description or 

extension, and (4) using regulated-strategies. Effectiveness of learning strategies, which 

oriented to this thinking empowerment, will be tested in experimental research performed by 

the eighth grade students of State Junior High Schools in Manado. Discussion concerning 

with results of the experimental research, superiority, and effectiveness of the CSM strategy 

in improving critical thinking capability of the students, will be described below. 

Integrating CS learning strategy and metacognitive strategy of self assessing, has both 

superiority and effectiveness in improving critical thinking capability of the students, which 

lies on: activity in making summary and self assessing. Students divided into groups, in which 

each group comprises of 2 students. Then, the students should make a summary based on 

reading material provided by the teacher. Summary of the student A will be presented and 

corrected by its partners, and vice versa. The student B will   present his/her summary and it 

will be corrected by student A. After that, the students should give reflection over the 

cognitive process by writing down what they have known, what they have not known, as well 

as how they develop what they have known. 

Superiority of other CSM strategies is relative greater availability for the students to correct 

their summaries by turns, as well as giving reflection over their learning results. Arends 

(2001) describes that metacognitive leads the learners to think about thinking and their 

capabilities in utilizing specific learning strategy properly. 

4. Conclusion 

Infusion of metacognitive strategy in CS (CSM) learning strategy will be able to improve 

critical thinking capability of the students. Students who have used to apply metacognitive 

strategy will intentionally create themselves to be self-regulated learners in learning activity, 

and it activates them to have high-level thinking capability. Based on conclusion of the 

research result, it is suggested for the student teacher and biology teachers to pay more 

attention in selecting the proper learning strategy in order to empower critical thinking 

capability of the students. CSM strategy can be implemented extensively to develop critical 

thinking capability of the students. 
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Abstract 

This article is the result of community service activities, that aims to assess the utilization of mangrove 

ecosystem as a media and learning resources for Science Biology schools that located around the 

mangrove areas. This strategy can increase t competence and sensitivity of studen to solving the 

problems in the community and schools and give the students a new things. The benefits of this 

strategy namely; the increased sensitivity of students to solve the problems and manage the potential 

in coastal areas, as a prospective teacher, student of biology education can transfer scientific 

knowledge about ecology and the environment, for the community specially partners group in this 

region can share their experience in maintaining and utilizing the coastal areas, Both of these 

components work together to make the region's coastal ecosystems can have the educational function 

as a media and learning resources for students in schools around the mangrove areas. Besides that, 

students will be trained and creative to solving the various issues with the applicated model and 

methods. Through Fucus Group Discussion, inventory and application of models and methods of 

learning with mangrove areas as objects for media and learning resources. The results of this activity 

shows that an increase students' to understanding of the subject matter and give the community 

participation opportunities in the field of education. With the knowledge and scientific understanding 

the concepts of ecology can manage and utilization of mangrove areas and relevant to the principles of 

education and  the preservation of the mangrove areas remain intact and can contribute for coastal 

areas sustainable development. The implications for community is increasing public knowledge of the 

coastal region, especially the younger generation on the importance of mangrove area function as a 

provider of environmental services, and increase youth participation in the conservation of the 

mangrove areas. 

 

Keywords: Mangrove ecosystem, media dan learning resouces, school 

 

 

1. Introduction 

Indonesian coastal and marine areas have the highest biodiversity in the world  (mega 

biodiversity). This fact is not only caused by the geographical posistion but also influenced by 

climate , currents , sea water period, and ecosystem diversity. Marine and coastal biodiversity 

in Indonesia comes in various of ecosystems, including mangrove ecosystem, seagrass 

secosystem and coral reef ecosystems. The high biodiversity in coastal areas and seas of 

Indonesia in form genetic diversity, species diversiry, and ecosystems diversity, is the most 

valuable asset to support the various activities, one of them is education. 

As we know that mangrove ecosistem have an ecological and economic functions. Both of 

these functions are interrelated with each other. The ecological functions can provide the 

environmental service as a variety of the ecological concepts by various parties, one of them 

as a direct source of learning for learners (students ) to understanding the concepts in Natural 
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Sciences . With this function indirectly also can make the mangrove ecosystem has a function 

for education as a source of learning . 

In the Tomini Gulf  at Gorontalo Province have a mangrove forest area and its still relative in 

good condition. Mangrove forest area in the Popayato district Pohuwato region. The 

mangrove forest spread over in three villages, namely Torosiaje Jaya, Torosiaje and Earth 

Bahari village. Most populated of these village are Bajo communities. Based of some study 

report, at first these villages still is a village that lcocated in the middle of the bay waters 

Torosiaje, approximately 1 km from the coast. In 2005th the village is divided into three 

villages namely Torosiaje Jaya, Torosiaje Village and Village Earth Bahari. Villagers of 

Torosiaje Jaya numbered 1421, Torosiaje 1334 and Bumi Bahari 495. Most livelihoods in 

these as fishermen and some as a farmers. 

In terms of educational facilities, there are two State Elementary School, one Junior High 

School (SMP) and one Vocational High School (SMK) Fisheries and Maritime school. 

Besides that this region since 2013th has been determined to be a village built by the State 

University of Gorontalo. The potential of coastal resources specially mangrove maked this 

region as a target villages. In this region also has made coastal ecological based local wisdom 

Laboratory by Department of Biology, State University of Gorontalo. This natural laboratory 

has a variety functions, including for supporting the educational activities in schools nearby. 

With this functions, the ecological values which are owned by the region will be preserved 

and sustained. Shape strategies in conservation and ecological value of coastal resources by 

making the region as a media and learning resources for students in schools around the region. 

Communities in this region have formed one organization and has named Environmental 

Awareness Group (Kelompk Sadar Lingkungan). Thus organization engaged in community 

development for the management and conservation of coastal region . This environmentally 

group activities such as cultivate the land and mangrove seedlings for conservation of coastal 

areas in the region. The fact it has a positive impact on the maintenance of ecosystems and 

coastal areas so that the current village area has become  Tourism Village , and the 

community gained awareness of the importance of preserving the coastal areas. 

In biological science, learning activities for students at various education levels, ecosystem 

concept is the main material taught for the students. Theoretically ecosystem concept is a 

relationship between the components of  biotic and abiotic. Biotic components referred to the 

living beings component and the abiotic components referrs to the as environmental factors 

components that support the survival of living beings (biotic components). The forms of 

relationships or interactions in the ecosystem are simplest to complex interactions. The 

learning process in ecosystems materials at schools associated with comprehension for 

learners, so that is not a thing that can be not possibly happen shape misconceptions  which at 

a later stage implications for the competencies of the the students. 

As we know science obtained through research by using the scientific method , of course in 

learning activities in schools was introduced materials science with good practice in the 

laboratory of school or in  natural laboratory. For example such as material of ecosystem  in 

science, the students are invited to make an observations in the field or better known as a 

natural laboratory and then report their results observations in classmates. This think is very 

important in supporting the development process of learners, because it can involve all 

aspects of the learners psychology includes cognitive, affective, and psychomotor. Eventually, 

that learning science through based learning environment can improve the education quality 
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by utilizing the existing environment such as coastal ecosystem, so that the learning 

objectives formulated can achieved . 

Generaly education merdia, is the aids of teaching and learning process. Its such as  all thinks 

that can be used to stimulate thoughts, feelings, attention and learning ability or skill in order 

to encourage the process of learning. This limitation is quite extensive and includes to 

understanding the resources of learning, human environment and the methods used for the 

purpose of  learning. Therefore, the learning process is a communication and take place 

within a system, the learning media occupy a considerable important position as one 

component in the learning activities.  

Based on the above paragraph, can be said that the learning media become a crucial 

component for delivering the message, can stimulate the mind , feelings , and the willingness 

of  learners so and can encourage the creation of the learner. By used the mangrove ecosystem 

as learning media, can be give experiences for students, so that they are will have more 

complex understanding the concepts and it can apply in their live. With this condition this, the 

utilization mangrove ecosystem areas as media and learning resources can be one of the 

strategies in order to preserve a sustainable coastal resources . 

In order to achieve this, the role of universities which has a capacity of ecology and 

environmental science is very important think. Universities can develop strategies for 

conservation coastal resources and mangroves ecological functions, through cooperation with 

the Environmental Awareness Group which has formed the region. Then do focus Group 

Discussion ( FGD ) between the student , Environmental Awareness Group ( KSL ) and the 

school regarding the utilization of mangrove areas and coastal areas as media and learning 

resources for students. The next step  is to inventorying and applicating the methods and 

learning models by using mangrove areas as media and learning resources. All forms of the 

activity carried out with the assistance by students whose participating in student service 

Program from University. It became a strong base to apply the learning program through the  

student service program. 

2. Materials and Methods 

The method used in the activity consists of five step, namely 

a. Focus Group Discussion ( FGD ) between the student , the school and a group of 

partners in this Environmental Awareness Group (KSL) about how to concern the 

utilization of mangrove areas and coastal areas as media and learning resources in 

learning activities at school. 

b. Conduct an inventory of models and methods learning that appropriate to utilization 

of mangrove areas as media and learning resources. Furthermore, the results of the 

inventory in the form data and information compiled it will be used as a reference in 

to applicated this activity. 

c. Mentoring teachers to applicated the models and methods that utilize the mangrove 

areas as media and learning resources . 

d. Socialization models and methods that utilize mangrove areas as media and learning 

resources . The method used is assistance in the field observation, presentation and 

discussion. 

e. Institutional strengthening , the method used is cooperation between the student, the 

school and the communities specially the group partners to implement the program. 

Furthermore, formulating program idea as one a part of the curriculum based on 

local potential areas. 
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3. Result and Discussion 

3.1. Description of Potential Education, Ecology and Tourism in Torosiaje Serumpun 

Region 

Torosiaje coastal area have very unique characteristics,  mangrove areas as well as local 

knowledge society of Bajo. Conditions of mangrove ecosystems , seagrass and coral reefs are 

well preserved . The environment surrounding community settlement in the village of Bajo 

Torosiaje Gorontalo Province , resources and ecosystems mangorve , seagrass beds and coral 

reefs are still preserved and maintained properly. Percentage cover reached 80-91 % of 

mangrove , density reaches 5700-6000 trees / ha , seagrass spread almost evenly ( especially 

outside mangrove areas ) , except in the traffic lane boat disturbed seagrass growth. Coral reef 

ecosystems around the settlements are generally pretty good ( PSL - UNG , 2008). 

The above conditions are supported by local knowledge Bajo community that contains the 

values of preservation of coastal ecosystems. Bajo community has emotional closeness and 

thoughts on natural resources , which gave to the attitudes and actual behavior by considering 

ecological capacity. Bajo community also have a life of their dependence on natural resources 

in the mainland. Nevertheless , it is still classified as people who live according to the 

livelihood of the marine environment, known as sea nomads, living with a livelihood as 

fishermen , as well as having the knowledge and skills to manage the sea and its resources. 

Bajo sea for society not only has the biological resources that can be utilized for economic 

purposes , but the sea is the area that must be maintained for the benefit of the community and 

is believed to live for the life of the ancestors. 

Bajo communities have local knowledge some traditions, suggestions or restrictions were still 

in effect for generations practiced , maintained and adhered by the Bajo people. Traditions 

prevailing in the Bajo communities, among others called “Bapongka” , that is the tradition to 

search the fish with boating (soppe) for groups of fishermen Bajo up to several days, weeks or 

a few months returned to the settlement . During the fishing time, his wife and children at 

home is prohibited (tabu) dispose of washing water fish , ginger water and ash washing 

kitchen or cooking appliance to the sea. If the ban is violated, the husband in the sea journey 

will experience a storm or disaster . in scientifically studied this tradition contain ecological 

values for the conservation of marine and coastal environment. 

Ecological values have been developed and strengthened by the devotion of activities have 

been carried out by students . Through partner groups in this case is the Environmental 

Awareness Group (KSL) has initiated a collaboration between both these components so that 

the transfer of knowledge and experience among students participating in the  student Service 

with KSL. This environmentally conscious group activities by ensuring the provision of land 

and mangrove seedlings and transfer experience with mangrove rahbilitasi process. While on 

the part of students, transfer of scientific knowledge is theoretical to the communities in the 

region with the main target is the students/ learners to take advantage of coastal mangrove 

areas and as a media of learning in science conservation biology and environment materials. 

3.2. Description of the Activity Results  

Application model with utilize mangrove ecosystems as media and learning resource has been 

adapted to the curriculum in 2013. The process utilization by used mangrove ecosystem as 

learning media. The location which used this activity is mangrove area, in the Torosiaje Jaya 

region. Utilization of mangrove ecosystem as a media and learning resources made through 

by service activities student. Mentoring form to the students/learners from each school in 
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three village. Implemented saintific process for Learners to know the species of mangrove 

plant with bajo Local language and Scientific. Knowing the environment factors give effect to 

the lives of the mangrove plants, knowing the role of the ecological benefits of mangrove 

area. In the other hand the knowledge of the application of theoretical concepts about 

mangrove rehabilitation, nurseries/seeding, seed maintenance, preparation of planting and 

location for rehabilitated. 

This activity was obtained a description that by utilizing the mangrove ecosystem as a media 

and learning resources science at school can give a positive implication on the interest and 

attractiveness of students to learn the material science specially ecosystem . As is well known 

that learning science will encourage learners to get closer to nature where their rests . Besides 

that learning science is theoretical knowledge acquired by means of a special method . From 

both of these are interlocking relationship with each other . IPA learned that a lot of steps that 

must be used for example by means of observation , observation , experimentation , inference 

and theory formation is the result of the human mind on the event or the object under study . 

Between natural science , experiments , theories and concepts of science can not stand alone . 

Concepts and theories exist because there is always the underlying theory by the results of 

events in nature. 

As pointed out by Kresnadi (2007 ) that science teaching aims to equip students with the skills 

and provide knowledge about the environment as a human life . From this it can be said that 

the utilization of mangrove ecosystem as a media and learning resources may be one strategy 

to improve the activities and interests of learners in science learning. 

In the other hand, Hiola (2009) said  in the fact that there has been in learning science is still 

dominated by a teacher-centered activities . Activities learners can be said to merely listen to 

the explanation . The explanation was limited to products and processes and to make a little 

less active learners in the trial and was not able to find a concept according to their own 

thoughts . This will impact directly on learning and learning outcomes of students . Thus that 

application utilization of mangrove ecosystem as a media and learning resources may also 

increase the activity of students in learning activities . 

Based on the description above, the utilization of mangrove ecosystem as a media and 

learning resources in schools located in the mangrove area may be an example in teaching 

science in schools. Besides the local potential of each region in this case is the coastal region 

can be an object that can be used as media and learning resources, it is known that each 

coastal area has a different form of local potential and the potential is very close to the daily 

life of the learners. This is appropriate with the concept about environment (including 

mangrove) provide an interesting natural phenomenon.  Learners have high curiosity. Is a 

necessity in making an approach to learning science, it can maintain  curiosity and motivate 

learners will make the questions "what, why, and how" of objects or phenomena that occur in 

the environment (Depdiknas, 2001). 

4. Conclusion 

Knowledge and experience in the practice of the preservation society Bajo coastal areas 

especially coastal mangrove ecosystems need to be supported by the relevant scientific 

knowledge that could reinforce awareness of the importance of mangrove ecosystems for 

coastal areas. Forms of activities will support the idea, that through  transfer knowledge 

scientific for the future generations of bajo community. Form of transfer of scientific 

knowledge is utilization of mangrove areas as media and learning resources in science 

subjects biology in primary schools in three villages Torosiaje. With this scientific knowledge 
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to society Bajo is expected to further strengthen the practice and local knowledge in managing 

ecosystems and coastal resources, so coastal ecosystems remain sustainable and can be 

utilized in a sustainable manner for the welfare community. 
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Abstract 

Students’ misconceptions interfere with their abilities to grasp accurate scientific comprehension and 

serve as fundamental barriers to understand biological mechanisms. Because of respiratory and 

excretory systems play vital roles in biological system, it is imperative that students’ misconceptions 

are identified and their sources revealed. The purpose of this study was to identify the prevalence of 

grade XI science students of high school holding misconceptions on respiration and excretion, and to 

identify the sources or factors that contribute to their own misconceptions. Fourty-three grade XI 

science students of public high school of SMAN 1 Sei Bamban, Sumatera Utara, academic year of 

2014/2015, were totally sampled as the unit of analysis. Students were asked to answer the respiration 

and excretion-related questions in an instrument of two dimensional diagnostic test. Each students was 

then individually interviewed to specifically revealed the source of their knowledge or answer in the 

test. Data analyses revealed that 24 (or 55%) of students have experienced with misconception on the 

two topics, with several different level of seriousity. Students’ misconception on the topics have 

originated from many different sources, such as teacher (40%), textbook (23%), cultural habits or 

costums (17%), friends or classmates (10%), parents (5%), and internet (5%). 

 

Keywords: Source of misconception, science students, respiration and excretion, public high school. 

 

 

1. Introduction 

One of the factors that can inhibit student to comprehend and master the learning materials is 

misconception. Misconception is a concept which is developed wrongly by the students 

themselves which is different from the concept that scientifically accepted (Kose, 2008). In 

teaching and learning process, the concept of learning materials formation is very important. 

Students construct their own knowledges and concepts in such a way that correspond to their 

existing capability and experiences. Teachers are able to use and apply the old concepts to 

develop students’ comprehension on the new and more complicated concepts. When students’ 

old conception goes wrong, even contradictory, to the scientific concepts, this could be 

interfered in learning process  (Ekici & Ekici, 2007; Tekkaya, 2002).  

Factually, several studies indicate that students enter the class with various misconception 

problems  (Tekkaya, 2002; Ekici & Ekici, 2007; Kose, 2008). In science, misconception can 

be detected in all levels of education, in all domains (or subjects) either in biological sciences 

or physics or chemistry. In biology for example, students’ misconception has been reported on 

vertebrate and invertebrate (Braund, 1998 in Tekkaya, 2002), structure and function of cell 

(Brown, 1990; Kinfield, 1991; Smith, 1991; Steward et al., 1990), photosynthesis (Ekici & 

Ekici, 2007; Kose, 2008), circulation and excretion systems (Din-Yan, 1998), respiration in 

plants (Boo, 2007; Kose, 2008) an human being (Michael et al., 1999; Pabucu & Geban, 

2006), nervous system (Odom, 1993), genetics (Brown, 1990; Hacklig & Treagust, 1984; 

Peard, 1983; Smith, 1991; Steward & Dale, 1989; Steward et al., 1990). 
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It is accepted that misconceptions are extreemly affected by, and related with, students’ life 

background, both socio-culturally and academically. Because of the sources and factors of 

misconceptions are so many and varied, then the potency of students (even school teachers) to 

be misconceptied is very high 

When misconception can not be detected and characterized and seriously handled early then it 

can cause an inefficiency in learning process because the wrong concepts will be maintained 

by the students, and then the new concepts delivered by the teachers in the next learning 

process will be hindered by the wrong one. Therefore, ideally a student and/or a teacher 

should be cleaned out firstly the old and wrong concepts before introducing new concept. If 

the problem of misconception already be solved well then an efficient learning process could 

be expected. 

The objective of this study was to identify the prevalence of grade XI science students of high 

school holding misconceptions on respiration and excretion, and to identify the sources or 

factors that contribute to their own misconceptions. 

2. Materials and Methods 

2.1. Location, Time and Subject.  

This study was conducted in SMAN 1 Sei Bamban, Sumatera Utara, from January to May 

2015. Fourty-three grade XI science students of this public high school were totally sampled 

as the unit of analysis.  

2.2. Instrument.  

A two dimensional diagnostic test (Klomkowsky et al., 2006) was developed to detect the 

presence or absence of misconception among the students. Test was a multiple choice which 

is structurally consisted of a question or statement and followed by five alternative answers, 

and then by a confirmation on the level of certainty to the choosen answer. Instrument was 

consisted of 11 questions, one question for each main concept in the human respiratory and 

excretory materials for class XI science students. At the end of each question, students were 

asked to write the source(s) of their knowledge or answer. Instrument was then validated to 

the experts and then tried out to the limited number of class XI science students (20) outside 

the study samples before use in the study. 

2.3. Detection of Misconception and Its Sources.  

Students were asked to take the test in a specially prepared room in their own school. The 

chairs in the room was arranged in such a way as to prevent the students to interchange their 

answers. Test was initiated by a 5 minutes introduction on the test from researchers and 

followed by a 30 minutes period for partisipants to answer the questions in the instrument. 

Researcher was in the test room during the test takes place. 

Tabel 3.3. Scoring system for two dimensional test to detect misconception (Klymkowsky et al,  2006) 

No. Answer Level of Confidence to the Answer Score Decision 

1 True Confident  +3 No misconcept 

2 True Not confident  +1,5 No misconcept 

3 True No idea  +1 Not understand 

4 False  Not confident  -0,5 Misconcept 

5 False  Confident -1 Misconcept 
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2.4. Data Analyses.  

After the test, the answer of students were scored according to Klimkowsky et al (2006) 

(Table 1). The scores were then used to determine the presence or absence of misconception 

in the students. The source of students’ knowledge,  as can be find at the end of each question, 

was used to identify the source(s) misconception held by the students. 

3. Result and Discussion 

Table 2 shows mean diagnostic score on 11 biology concepts (human respiratory and 

excretory systems) identified for students. Maximum score for this test is +3 (no 

misconception) while score below +1 indicates misconception. Table 2 clearly shows that no 

concept is totally free from students’ misconception (even though the class scores are 1.49, 

2.03, 1.09, 2.07 and 2.09 for concept number #1, #4, #7, #10 and #11 respectively), and that 

the average number of student with misconception on each concept is 24 out of 43 students 

(or  (55%). Concept number #3, #5 and #9 are the most frequently while concept number #4, 

#10 and #11 are the least misconceptized by the students. 

Table 1. Mean (± SD) Score of Diagnostic Test for Misconception of Senior High School Grade XI Science 

Students of SMAN 1 Sei Bamban, Sumatera Utara, on the Concepts in Human Respiration and Excretion 

Topics. 

Concept 

No. Concept Class score 

Misconcept 

Students (%) Score 

#1 What is human respiration  1.49 ± 1.76 33 -0.89 ± 0.21 

#2 How the mechanism of human respiration 0.71 ± 1,81 60 -0.65 ±1.82 

#3 What is the vital capacity of  lung -0.72 ± 0.85 95 -0.91 ± 0.89 

#4 How the mechanism of gass exchange 2.03 ±  1.58 23 -0.72 ± 1.76 

#5 Disorders in human respiratory system -0.70 ± 0.48 97 -0.76 ± 0.48 

#6 What is the human excretory system 0.52 ± 1.91 60 -0.98 ± 1.93 

#7 The mechanism of urine formation 1.09 ± 1.90 49 -0.87 ± 2.01 

#8 How is liver functioned as excretory organ 0.63 ± 1.75 58 -0.77 ± 1.76 

#9 How is lung functioned as excretory organ -0.45 ± 1.33 86 -0.97 ± 1.25 

#10 How is skin functioned as excretory organ 2.07 ± 1.53 23 -0.56 ± 1.74 

#11 Disorders in human excretory system 2.09 ± 1.51 21 -0.75 ± 1.27 

Average Number (%) of Student with Misconception  55  

Figure 1 shows the distribution of students according to the number of concepts they 

misconceptized. The students are normally distributed with the peak of distribution (25%) is 

located at point 5. This indicates that 25% of students held misconception for 5 concepts. 

Figure 1 also shows that no students are totally free from misconception, and the contrary, no 

students held misconception for all 11 concepts tested.  

The general sources of conceptual among the students is presented in Figure 2. Figure 2). This 

figure indicates that teachers is the main source for students’ misconception, and then 

followed by textbooks, cultural habist, friends or class mate, students’ parents, and internet. 
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Figure 1. Distribution of of Senior High School Grade XI Science Students of SMAN 1 Sei Bamban, 

Sumatera Utara, According to the Number of Concept  they Misconceptized (n = 43). 

 

 

Figure 2. The Sources of Misconception of Senior High School Grade XI Science Students of SMAN 1 Sei 

Bamban, Sumatera Utara. 

4. Conclusion 

Data analyses revealed that 24 (or 55%) of students have experienced with misconception on 

the two topics, with several different level of seriousity. Students’ misconception on the topics 

have originated from many different sources, such as teacher (40%), textbook (23%), cultural 

habits or costums (17%), friends or classmates (10%), parents (5%), and internet (5%). 
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Abstract 

In learning context, the strategies can be a general pattern of teachers/lectures and students in investing 

the learning activity. These are related to the learning components; content analysis of the field study, 

early ability diagnosis, learning process, learning achievement measurement. Professional competence 

interpreted as the ability in mastering the learning material broadly and deeply to enabling teachers to 

guide students based on the defined standard. In realizing these competences and overcoming the 

weakness, the suitable approach which more focus on the effort of empowerment teachers and lectures 

based on the capacity and the problems faced in teaching process is applying lesson study. Lesson 

study is one of the model in developing teachers’ profession through learning collaboratively and 

sustainable based on collegiality and mutual learning principles to develop learning community. 

Therefore, the lesson study is not a method or the learning strategy, it can apply as the learning 

strategy/method that appropriate to the situation, condition, and the problems faced by teachers. 

Lesson study conducted into three phases, there are; planning, doing, reflecting sustainably conducted. 

In the other words, lesson study is a way to increase the educational quality that continuously improve. 

 

Keywords: Lesson study, science learning, and laboratory. 

 

1. Introduction 

In the context of learning, strategy can be defined as a general pattern of teacher’s/lecturer’s  

activities and learners manifested in learning activities. This is related with components of 

learning such as: content analysis of the subject, initial ability diagnosis, learning process, and 

assessment of learning achievement.  

Related to the things above, several problems related to process of learning inside the 

classroom or in a laboratory/practicum are: 1) the current learning process has not been able 

to improve the students’ focus of mastery especially in processing skill aspect even though 

various method/strategy have been implemented, the appropriate strategy for each topics 

haven’t been decided, 2) students’ performance to achieve maximum achievement has not 

been maximized. 3) lecturers’ collaboration as team teaching in a subject has not been 

maximized within the process of learning, and 4) lecturer and students collaboration is lacking 

in implementing the concept during the learning process. 

Ideally, this process of learning should have been wrapped using many learning approaches 

with the content of topics that demand students to be more skilled in learning, i.e., the 

learning mechanism has not been appropriately organized, learning achievement has not been 

reflected as basis for the further improvement, achievement has not been targeted on 

competencies of students through students’ centered learning. In addition, on lecturer’s side as 

the executor, the lecturer should conduct self-introspection and willingness to improve self-

quality.  

Professional competencies defined as ability to master the learning topics widely and 

comprehensively that enable the lecturer to guide the learners to fulfill the decided standard of 
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competencies. The basic competence above should be realized through learning management 

inside and outside the classroom. In order to carry out those competencies and to overcome 

the learning obstacles, the approaches should be more focus on the empowerment efforts of 

teacher or lecturers according to their capacity and obstacles experienced during the learning 

process through implementation of lesson study. Lesson study is a model of educator 

professional development through collaborative and sustainable study of learning based on 

collegial and mutual learning principles to develop learning community (Hendrayana, 2007).  

2. Methods 

This research is an action research conducted at the laboratory of Mathematics and Natural 

Science Faculty of State University of Gorontalo. Lesson study approach becomes a reference 

in research implementation to see the science process skill. 

3. Result and Discussion 

3.1. Lesson Study as An Approach within the Learning Process in Laboratory 

Lesson study is a model of educator’s professional development through collaborative and 

sustainable study of learning based on collegial and mutual learning principles to develop a 

learning community. Hence, lesson study is not merely a method or learning strategy, but 

lesson study can implement many appropriate learning methods/strategies that suitable with 

the situation, condition, and problems experienced by the teacher. Lesson study is 

implemented in three stages namely planning, implementation, and sustainable reflection. In 

other words, lesson study is a method of continuous improvement of education quality. 

In the implementation of lesson study, lecturers collaboratively formulate the learning 

objectives and learners’ objective development, design learning, implement and observe 

research lesson, discuss the developed lesson study and to reteach it within the class. This 

lesson study has been developed by three universities who were formerly leading institutions 

for Teacher Training and Education Personnel (LPTK) such as, Faculty of Mathematics and 

Natural Science (FMIPA) of Universitas Pendidikan Indonesia (UPI/ Indonesia Education 

University), Universitas Negeri Malang (UM/State University of Malang), and Universitas 

Negeri Yogyakarta (UNY/ State University of Yogyakarta) for the period of 2005 to 2007. 

The team from FMIPA of Gorontalo State University has also participated in this training and 

comparative study to Malang on 20-24 July 2007. The success of this lesson study was 

followed up by the FMIPA of Gorontalo State University to all its departments that consists 

of Department of Biology Education, Physics Education, Chemistry Education, and 

Mathematics Education.   

The interaction developed within the lesson study is very important for the teachers and 

lecturers, i.e., discussion activities that have been proven to constructively support the process 

of knowledge development in an individual. Lesson study as an activity that is proceeded by 

the co-development of planning is a very potential activity to create interaction process 

between stakeholders such as teacher, lecturer, principal, officer in education office, etc. 

3.2. Learning Process and Science Process Skill in the Laboratory 

Jacobsen explains that learning approach steps consist of three stages of (1) planning, (2) 

implementation, and (3) assessment. These three stages are in sequence and in correlation 

with each other. In developing any learning activity, the first thing that a teacher should do is 

planning, then implementing those plans, and finally assessing the success of those activities 
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(Jacobson, et.al. 2009). Gagne and Briggs state that learning achievement is an ability 

mastered by the learners following the completion of a learning. Learning achievement can be 

categorized into five aspects namely: (1) intellectual skill, 2) cognitive strategy, 3) verbal 

information, motoric ability, and 5) attitude (Gagne and Leslie, 1997). 

In the process of science learning as explains by Liem, that there are several conditions 

required for the new information to be able to penetrate or stored within the permanent 

memory. Those conditions required for the new information to be stored in permanent 

memory are: 1) the condition that triggers curiosity: thus the learners are motivated, 2) attach 

known information through usage of simple tools and ingredients, 3) use all the gates; the 

gates to the human brain through their senses: sight, hearing, touch, smell, and taste, 4) 

correlate the known observation that provide context such as example of concept 

implementation, and 5) provide the situation that full of happiness and enthusiasm (Liem, 

2007). 

4. Conclusion 

Based on the above explanation that the process of science learning in the laboratory should 

be collaborated with the learning approach that stressed on the collaborative approach, 

synergy in facilitating learners to learn, hence, lesson study is a strategic approach in creating 

an effective learning situation within the laboratory. 
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