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Abstract - The lower students’ competencies in learning science are caused by less participation of students and they are not maximally 

involved in the learning process, and also the learning model used has not been able to optimize the students’ potential. This study aims 

to determine the improvement of cognitive, affective and psychomotor domains of students in learning science by applying the jigsaw 

type of cooperative learning model at grade IX.1 of SMP Negeri 7 Sawahlunto. The type of this research is Classroom Action Research. 

The research subjects were 17 students on grade IX.1 of SMP Negeri 7 Sawahlunto in the academic year of 2018/2019. The research was 

conducted in two cycles, each cycle consisting of planning, action, observation, and reflection. The data were analyzed qualitatively and 

quantitatively. The results showed that jigsaw type of cooperative learning model could improve the cognitive domain as seen from the 

average learning outcomes in Cycle I was 74.41 and Cycle II was 77.65. Classical completeness in Cycle I was 70.59% and in Cycle II 

was 88.24%. The average affective domain observations were obtained, Cycle I was 67.65 and Cycle II was 75 with classical 

completeness in Cycle I 67.65% and in Cycle II 85.29% and the results of observation of the psychomotor domain Cycle I was 70.10 and 

Cycle II was 76.47 while the classical completeness of the psychomotor domain in Cycle I was 74.51% and Cycle II was 88.24%. The 

results of the study concluded that there was an increasing number in the cognitive, affective, and psychomotor domains of students on 

grade IX.1 SMP Negeri 7 Sawahlunto. The jigsaw type of cooperative learning model that is applied in classroom action research can 

improve students' competencies in cognitive, affective, and psychomotor domains.  
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I. INTRODUCTION 

Learning Biology requires the students’ active 

participation and involvement as a whole in observing, 

estimating, using tools, and learning materials, applying 

concepts, planning research, delivering and proposing 

research (Lufri, 2006). The characteristics of this subject 

must be reflected in learning activities, and focus on 

practical activities to improve the students’ competencies so 

they know and understand about their environment through 

the stages of searching and applying it. This will stimulate 

students to get more understanding. It is expected that with 

the appropriate stages, students can develop behaviors and 

noble values which include; curiosity, diligence, honesty, 

meticulous, patient, open, disciplined critical, resilient, and 

can work together with others. Teacher as a facilitator must 

develop the students’ competencies. Actually, there are 

three competencies that must be developed by a teacher, 

they are cognitive, affective or values, and psychomotor 

competencies.   
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As stated by Dimyati and Muldjiono (2006) Learning 

should be experienced through direct action and activating 

students by solving problems they encountered, the process 

is guided and facilitated by the teacher. To solve a problem 

student must have thinking skills. Thinking skills must be 

trained continuously and developed in teaching and learning 

process, so they are able to solve various problems. 

Learning with lecture method has negative effect, where 

the students are not interested to participate actively in 

learning process. This condition shows that the students 

curiosity and critical thinking skill are low toward learning 

materials. On group discussion which was observed by 

teacher found that most the students work individually. 

Most of them just waiting for smarter students’ work and 

then cheating it. So, the result of discussion is not coming 

from the discussion purely but cheating from smarter 

students.  

The solution to solve the problem above is by using the 

cooperative learning model in learning process. Actually, 

cooperative learning is a methodology that uses various 

learning activities to improve students' understanding 

toward the subject by using a structured approach, involving 

a series of steps that require students to make, analyze and 

apply concepts. Cooperative learning is based on the 

constructive view where students build their own 

knowledge, and teacher acts as a facilitator (Anas et all, 

2018).  This learning model emphasizes on working 

together and in groups so all of them can follow the learning 

process well. As stated by Solihatin and Raharjo (2008) 

learning outcomes will be better if it done together, in small 

structured groups. Slavin (2014) emphasizes that 

Cooperative Learning is a learning method for students to 

learn from one another, work together and help each other in 

small groups. By learning together, it is expected that smart 

students can help less smart friends in the learning process 

so all students succeed in learning. As stated by Rusman 

(2016) Every team member must help each other to achieve 

learning goals. 

There is an expectation that using the cooperative 

learning can improve the competencies of students SMPN 7 

Sawahlunto in learning science, especially in certain 

material about Biology. As stated by Satria (2015) “This 

Cooperative learning model are able to keep material longer 

in students' memory, to increase learning motivation, and 

increase the activity of learners in learning process.” 

There are many kinds of cooperative learning, one of 

them is jigsaw type. The researchers used this type because 

they agreed with the statement of Slavin. Slavin (2009) said 

that” The Jigsaw cooperative learning model is the most 

flexible for beginners and teachers who just knowing in 

using the cooperative approach”. According to Adams 

(2013) The main benefit of jigsaw learning is easy to learn 

because the teacher is not the only one providing knowledge 

of course he like to use it and it can be used with other 

teaching strategies. Jigsaw is used to train students' 

responsibility sense in learning process. Every student must 

be actively find and absorb information from fellow and 

expert groups, and then explain the material obtained from 

the expert group to the original group. So that each of them 

has responsibility to explain the materials from his group 

and then absorb materials from other expert groups. The 

adoption of this cooperative type jigsaw method makes 

students bound together and work together cooperatively 

with each other in the teaching and learning process (Lie, 

2004). 

The characteristic of the jigsaw cooperative learning is 

having the base group and the expert groups. After students 

learn and understand the material in the expert group, they 

back to their base group. This transferring or exchanging of 

group members makes active students walk from one group 

to another. It presses their boredom so they keep fresh and 

excited in learning. 

Based on the problems faced in the teaching and 

learning process, the researchers used the jigsaw 

cooperative method to improve student competencies, so the 

authors conducted a classroom action research entitled 

Using of the Jigsaw Cooperative Learning Model to 

improve the cognitive, affective and psychomotor domains 

of students at grade IX.1 SMP Negeri 7 Sawahlunto. 

II. REVIEW OF LITERATURE  

2.1 The Nature of Learning Biology 

Zambri and Mustapha (2007) say that biology is a life 

about science or scientific study of life. Biology learning 

can be divided into three: how to learn, scientific skills, and 

values. Knowledge of science concept is important but more 

important is teaching thinking skills. Achor, (2014) added 

that one of the goals of biology learning is to prepare 

students to obtain knowledge, attitudes and relevant skills so 

they can use it in their daily lives. Nnorom (2015) 

emphasized that science education which includes Biology 

have to focus on the individual preparation with skills and 

abilities that are appropriate for mental and physical 

competencies to live and contribute to the development of 

society. Biology is one of subject that is included in natural 
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science subject (IPA) at the level of junior high school. It 

aims to develop students’ habitual critical thinking and act 

creatively and independently (Depdiknas, 2006). 

2.2 Cooperative Learning Model Type Jigsaw  

Cooperative learning is a model to help heterogenous 

students learn together in small groups and various variables 

(Karacop, 2017). By learning with fellow students, 

cooperative learning can grow a sense of togetherness 

because they listen to each other's explanations, accept 

opinions and feel responsible for others. Cooperative 

learning is one of learning models based on the constructive 

view that students build their own knowledge, the teacher 

acts as a facilitator (Anas et. all., 2018). Besides, based on 

the constructivism point of view, the core of cooperative 

learning is based on the theory of social dependence, 

according to this theory cooperation is the most effective 

when students consciously have the same targets and group 

targets (Karacop, 2017). There are many types of 

cooperative learning, but the principles are same. Among 

the variations of cooperative learning models are (1) STAD 

(Student Teams Achievement Devisions) (2) Jigsaw (3) GI 

(Group Investigation). (4) Think-Pair-Share and (5) 

Numbered Head Together (Lufri, 2007). Rusman (2016) 

also added that (6) Make a Match (7) TGT (Game 

Tournament Teams) (8) structural models. Slavin (1985) 

also added another cooperative learning model, namely (9) 

TAI (Teams Assisted Individualization) (10) Johnson 

methods (11) Weigel et.al methods. 

The jigsaw type of cooperative learning was discovered 

and tested by a psychology professor named Elliot Aronson 

at the University of Texas and later developed by Slavin et 

al. at Johns Hopkins University. Aronson saw many 

teachers who were unable to overcome racial turmoil and 

hostility among students in Austin Texas and to implement 

the inter-school competition which resulted in students 

learning too much that interfered with cooperative ideas. By 

organizing students in groups that are culturally and racially 

diverse, the researcher and students’ teams can reduce 

divisions among them (Adams, 2013). The strategy of 

jigsaw cooperative learning is a learning strategy that 

promotes learning motivation, a positive attitude, and 

develops interpersonal skills and improves the ability of 

outstanding students (Juweto 2015). Furthermore, Bialangi 

et al. (2016) emphasized that learning by using the 

cooperative jigsaw method develops the students’ social 

attitudes. 

The implementation of Jigsaw model can be applied 

across classes and across subjects as presented by Karacop 

and Diken (2017) The jigsaw activities have become 

teaching activities that can be used by teachers from all 

classes. The jigsaw model can also be applied in laboratory 

activities, as conveyed by Karacop (2017) that the learning 

process using the Jigsaw method in practical activities 

shows a high success rate compared to the method of 

practicum in laboratory with traditional methods. Ndun 

(2016) said that cooperative learning jigsaw can improve the 

speaking skills and students’ responsibilities in learning. 

According to Slavin (2009) the planning of jigsaw 

cooperative learning is arranged instructionally, namely: 

reading, expert group discussions, original group 

discussions, quizzes and group awards.  

Achor (2014) further explained in this model the 

students were divided into small groups of five or six each 

group and the concept of learning was broken into several 

segments or sub-topics. Students in the jigsaw group were 

given a segment to specialize in the topic the same form an 

expert group, after the session, they regroup in the original 

group (home group) where each expert explains the topic to 

other members, after that the students take a quiz separately 

without help of group members. Scores of individual 

members are leveled to find the best group and be rewarded. 

2.3 Cognitive Domain 

The cognitive domain is a domain that includes mental 

activities (brain). cognitive domain directs thinking skills in 

accordance with the goals set by the teacher in the learning 

process. The thinking process describes the stages of 

thinking that must be mastered by students in order to be 

able to carry out the theory into everyday attitudes. 

The cognitive domain is a combination of knowledge 

dimensions that classified into factual knowledge, 

conceptual knowledge and knowledge, procedural and meta 

cognitive. (Kemendikbud, 2016). Experts rank these stages 

of thinking into several levels known as Bloom's taxonomy, 

which was recently revised by Anderson. There are six 

levels in the cognitive domain, namely: Remembering, 

understanding, applying, analyzing, evaluating, and 

creating,  

Whether or not a competency is achieved can be seen 

from the results of the learning carried out. Muhibbin Shah 

(2008) argues that learning is a business process carried out 

by educators to change new behavior as a whole, as a result 

of their own experiences in interaction with their 

environment.  
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2.4 Affective domains 

Teachers have to develop the affective or attitude in 

learning process. Learning that contains affective learning 

relates to how students in the learning process are integrated 

in guiding their' attitudes, opinions and learning behavior 

(Olatunji, 2013). According to Kurinasih (2014) the attitude 

is something that is seen or expressed by the value of one's 

values. This attitude can be shaped, grown and developed in 

accordance with the desired behavior. In the learning 

process the attitudes that need to be developed are attitudes 

towards learning material, attitudes toward the teacher, and 

attitudes toward the learning process (Majid, 2014). With a 

positive attitude they will be easier to motivate, and absorb 

the learning material presented by the teacher..It is 

necessary to have a positive attitude towards the learning 

process. 

 According to Olatunji (2014) Kracthwohl et al. propose 

five levels of affective domain, namely; 1). Acceptance, at 

this level students know the topic, stimulation, event or 

issue and willing to learn or respond it. 2). Responding is 

ranging from compliance with voluntary responses to 

having satisfaction in doing what is needed. 3). Valuing is at 

this level the students manifest behavior that is consistent. 

4). Organizations, namely students set the value of general 

values into the value system. 5). Characterization with value 

is students’ behavior that has been adopted in their daily 

lifestyle. 

2.5 Psychomotor Domain 

Psychomotor domain, also known as skill domains, are 

domains that are related to skills or the ability to act after a 

person receives a particular learning experience. 

Psychomotor is related to learning outcomes which are 

achieved through skills as a result of cognitive competency. 

This skill competency is an implication of the achievement 

of students’ cognitive competencies. This skill shows a 

person's level of expertise in a particular task or set of tasks. 

This domain involves the skills that acquired by students 

in manipulating, following procedure certain body 

movements (Idowu and Essere, 2009). Baharom et. all. 

(2013) said that the domain of skills is usually developed in 

activities in the laboratory.  

According to Rupami and Bhutto (2011) There are some 

levels of psychomotor domain, such as: imitation, 

manipulation, exclusion, articulation and naturalization. 

Sports activities, scientific experiments, individual 

presentations or groups, performances, and role playing are 

examples of the psychomotor domain implementation. 

While Sonmez (2017) divides the psychomotor domain into 

several levels, namely 1) excitement. 2) making manual 

control. 3) skill. 4) fitting situation 5) creating. 6) 

evaluation. 

III. RESEARCH METHODS  

The type of this research is classroom action research 

(CAR). It conducted in the classroom through learning 

activities using the jigsaw learning model. Classroom 

Action Research aims to determine the improvement of 

students’ learning out comes by using the Jigsaw 

Cooperative learning model. 

The research subjects were students of SMP Negeri 7 

Sawahlunto in grade IX.1. It held on second semester in the 

academic year of 2018/2019 in the system material 

excretion. This study was conducted in 2 cycles. Each cycle 

consisted of four stages, namely: planning, action, 

observation and reflection.  

 The research cycle with its stages can be seen in 

Figure 1 

 

 

 

 

 

 

 

 

 

Figure 1. Research Cycle of Spiral Form Actions Source: 

Lufri and Ardi (2017) 

 

The Data collection techniques used are giving tests and 

observations. Giving tests done to obtain cognitive domain 

data. Observations were made to obtain affective and 

psychomotor domain data.  

IV. RESULTS AND DISCUSSION 

4.1 Research Results 

Based on the results of research on the using of the 

jigsaw type Cooperative learning model to improve the 
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cognitive, affective and psychomotor domains of students 

on grade IX.1.SMP N 7 Sawahlunto in learning natural 

science can be described as follows.  

4.1.1 Cognitive Domain 

The results of the cognitive domains can be seen in 

Table 1 and described in Figure 2. 

Table 1. Cognitive Domains Value 

No Cycle Average % 

completeness 

1 Pre Cycle 64.41 58.82% 

2 Cycle I 74.21 70 , 59% 

3 Cycle II 77.65 88.24% 

 

 

Figure 1. Increased Cognitive Domain 

Based on table 2, the average value of the cognitive 

domain of students in each cycle has increased. In the pre-

cycle the average number of cognitive domains obtained by 

students is 64.18, increasing in Cycle I which is 74.41 and 

in Cycle II students obtain an average value exceeding the 

minimum completeness criteria of 75 which is 77.65. the 

classical completeness of the students also increased. In the 

classical completeness cycle, it was 58.82%. In Cycle I 

classical completeness was 70.59% and in Cycle II the 

classical completeness percentage continued to increase 

reaching 88.24%, exceeding the classical completeness limit 

of 85%. 

4.1.2 Affective Domains 

The result of affective Domain shows that the 

competencies increased as seen in Table 2 and described in 

Figure 2. 

 

 

 

Table 2. Affective Domains value 

No Cycle Average %completeness 

1 Pre-cycle 55.88 41.18% 

2 Cycles I 67.65 67.65% 

3 Cycle II 75 85.29% 

 

Based on table 2 the results of the affective domain of 

students starting from pre-cycle to Cycle II are as follows; 

On cycle, the average value of the affective domain is 55.88. 

Pre-classical classical completeness was 41.18%. In Cycle I 

the affective domain average value obtained by students 

increased to 67.65. While classical completeness also 

increased to 67.65%. In Cycle II the affective domain 

average value continued to increase to 75 and classical 

completeness reached 85.29%. 

 

Figure 2. Affective Domain Improvement 

Based on the affective domain observation of students 

starting from pre-cycle to the cycle of pre-cycle affective 

mean scores, it is 55.88%. And has completeness of 

41.18%. In Cycle II the affective domain average value 

obtained by students increased to 67.65% with good 

categories. While the average student who has passed the 

limit of the minimum affective criteria for completeness is 

67.65%. In Cycle II the affective domain average value 

continues to increase to 75% and the average student who 

has exceeded the minimum criteria for affective domain is 

85.29%. 

4.1.3 Psychomotor domain 

The increasing of skills competency can be seen in Table 

3 and described in Figure 4. 

Table 3. Psychomotor Domains Value 

No Cycle Average % completeness 

1 Pre Cycle 62.75 56.86% 

2 Cycle I 70.10 74.51% 

3 Cycle II 74,47 88.24% 
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Figure 4. Psychomotor Competence Improvement  

in the pre cycle psychomotor domain average value, is 

62, 75 with sufficient category, average completeness is 

56.86%. In Cycle I the psychomotor domain average scores 

obtained by students increased to 70.10. While the average 

completeness of the psychomotor domain is 74.51%. In 

Cycle II the average psychomotor domain value continued 

to increase to 76.47 and the average student who had passed 

the limit of the minimum effective criteria was 88.24%. 

4.2 Discussion  

The results of data analysis showed that the application 

of the jigsaw type cooperative learning model was able to 

improve the students’ competencies in cognitive, affective 

and psychomotor domains. This is evidenced by the data 

obtained from pre-cycle to Cycle II during the research 

activities. The following is a discussion of each aspect that 

is enhanced by the application of a jigsaw type cooperative 

learning model. 

4.2.1 Cognitive domain 

The successful of jigsaw cooperative learning model in 

the cognitive domain is known from the acquisition of the 

average value and classical completeness of students at the 

end of the cycle. This increasing is not students’ initial 

ability but the application of a cooperative model (Putri et. 

All., 2019). Muthi'ah et.all. (2018) also explained that the 

using jigsaw type of cooperative learning can train students 

to be able to collaborate with their group mates, positive 

interdependence and students take responsible for the tasks 

they get. Koc (2010) stated jigsaw type learning is more 

effective in academic achievement because students are 

directed and encouraged to appreciate ideas in a warm 

atmosphere and work together with their friends. In 

addition, the increasing of students’ learning outcomes 

because in the jigsaw type cooperative learning model 

students learn in a relaxed environment and of course it can 

improve their understanding (McLeish, 2009 in Azmin 

2015). By using the jigsaw type cooperative learning model, 

the teacher can monitor and identify the students’ activities 

in learning, and motivate less active students become active 

so it can improve student learning outcomes (Satria et al, 

2015). 

4.2.2 Affective Domain 

The assessments of affective domain which was 

observed in this study including curiosity and critical 

thinking. The increasing of affective domain assessment is 

accordance with Kahar (2016). He stated that jigsaw type 

improves the students’ affective learning outcomes. The 

increasing in this domain because of using jigsaw 

cooperative learning model especially when expert group 

discussions and home group discussions, psychologically 

the students have the opportunity and courage to argue, 

discuss and ask questions (Alsa, 2010). The using of jigsaw 

type cooperative learning model fosters students’ critical 

thinking. This critical thinking attitude is very important 

because this parts cannot be separated from education 

(Rahmi et.all. 2018). The increasing of this affective domain 

according to Bialagi et.all (2016) Jigsaw made students 

more active both individually and in groups, whether they 

are in the home group or when they are in the expert group 

and when returning to the home group. 

4.2.3 Psychomotor Domain 

The assessment of psychomotor domains in this study 

includes products, creativity and presentations. Based on the 

observation of students’ psychomotor domain from the 

beginning of the cycle to the second cycle found that there 

was a raising in the psychomotor domain. The increasing of 

this assessment is in accordance with Kahar (2016). He 

stated that jigsaw cooperative learning improves the 

learning outcomes of the students’ psychomotor domain. 

The increase in the average rating of psychomotor domain 

assessment of students through the jigsaw cooperative 

learning model made them accustomed to work. Among the 

psychomotor domain that were observed by teacher was the 

ability in presenting learning material to his friends. It 

showed an increase in each cycle, this was in line with that 

delivered by Ndun (2016) that the using of jigsaw type 

cooperative learning improves speaking ability, because 

students have self-confidence to speak in front of public, 

which is delivering learning material in front of his friends. 

As stated (slavin 2010) The jigsaw cooperative learning 

model can improve students’ self-esteem. 

 

4.3 Limitations of Researchers  

Some of the weaknesses and limitations that researchers 

have encountered in carrying out this research include: 
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limited time, so they were not able to facilitate students 

optimally in carrying out learning activities. Not all students 

were interested in conducting the learning process, some of 

them prioritize results over processes. It was seen during the 

learning process they only fill the LKPD without studying 

the learning material carefully.  

Researchers also found problems in documenting the 

research process, because of the lack quality of camera and 

lack ability of video maker in making good videos. As a 

result, not all of research processes can be recorded in 

video. 

Generally, there was an increase of students’ 

competencies in the cognitive, affective and psychomotor 

domains if each stage in the jigsaw type cooperative 

learning model can be carried out well and structured, it will 

further enhance their learning motivation.  

 

V. CONCLUSION 

5.1  Using Jigsaw Cooperative model can improve the 

cognitive competencies of students at grade IX.1 of 

Sawahlunto Middle School 7 in learning science. 

5.2 Using Jigsaw Cooperative model can improve the 

affective domain of students at grade IX.1 of 

Sawahlunto Middle School 7 in learning science. 

5.3 Using Jigsaw Cooperative model can improve the 

psychomotor domain of students at grade IX.1 of 

Sawahlunto Middle School 7 in learning science. 
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