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Abstract. The observation results at X IPA class in SMAN 1 kalasan are student’s 

interest in biology getting low and their attitude toward science in Biology tend to be 

negative. This study aimed to know the effectivity of student created case method in 

improving attitude toward science. This study employed a quasi-experimental with a pre-

test and post-test control group design. The population of the study was X IPA SMA 1 

Kalasan students. Independent t-test and N-gain test was used for the data analysis 

technique. The results of the Independent t-test analysis showed sig. (2-tailed) 0,000 that 

means H0 was rejected, the N-gain test analysis in the control class had a value of 0.04 

while the experimental class had a value of 0.24. The data analysis showed that the 

student created case studies method is effective to improve student’s attitude toward 

science in kingdom plantae materia. 
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1. Introduction 

The presence of the 2013 curriculum in learning activities requires teachers to apply the 

concept of the student center in learning. In this activity, the teacher acts as an accompany or 

facilitator for students. The concept of student center, in learning activity, places student as the 

center of the learning process. In its application, students are expected to be active and 

independent in the learning process, who take responsible and can be initiative in knowing 

their own study needs, finding the source of information to answer the needs, building and 

presenting their knowledge based on the source they find. In certain limits, students can 

choose what they want ti learn. The learning strategy in 21st Century, requires teachers to 

apply learning activity which has principles of: learning process which center on students 

(student centered),  improving students’ creativity, creating interesting, happy dan meaningful 

atmosphere, learning through a direct action carried out by students by emphasizing 

experimentation, and then creating learning in real situations and actual contexts through a 

contextual approach [1]. 

In implementing the concept of a student center in the classroom, the teachers have to be 

able to condition and adjust the classroom atmosphere to make students have a high 

enthusiasm in participating the learning activity. The problem that might be faced by the 

teacher is that not all students feel interested or can even feel bored with such learning 

activities. Learning the science family in schools often creates the impression of being less 

attractive to students, because the teacher's presentation in the classroom is more focused on 

achieving curriculum targets so that the classroom atmosphere becomes less enthusiastic. 
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Internal factors that are expected to influence this are student attitudes towards objects related 

to science lessons [2]. 

Based on the results of observations made by researchers at SMAN 1 Kalasan, in biology 

learning activities student’s interest in biology learning are getting low and their attitude 

toward science in Biology tend to be negative. As a result, students' interest in biology 

subjects will decrease, even if they want to easily understand the material in certain subjects 

then first there must be an attitude of interest in the lesson. The attitude and interest of 

students towards biology is called the attitude toward science (attitude towards biology) 

because Biology is included in the family of science. 

Attitudes towards science can be either a negative attitude or a positive attitude, in term of 

students' views on science which in this study is specific to Biology as science education. The 

attitude towards science (attitude toward science) in the State of Australia is the most 

important goal of Science education. Because his relates to students' interest in carrying out 

learning activities, so that indirectly it will impact on student achievement, and further this 

will give an impact on student interest in choosing their careers related to science in the future 

[3].  

Attitude toward science as expressed by Osborne [4] is an attitude towards science-

Biology learning activity including feelings, beliefs dan values possessed by students about a 

science object (in learning biology in the subject of kingdom plantae). In Desy et al. [5], the 

attitudes include: perception of Biology teacher in school. the view about Biology as a subject 

in school, learning Biology as values in society, enjoying biology learning experiences, 

interests in biology, and attitudes toward biology at school. 

Case-study based learning method was chosen as an alternative to improve attitude 

toward student science, then from several methods selected student created case studies 

learning method. This method was chosen as an alternative to resolve the findings of the 

problem in the field. Sudjana [6] explains that learning by using the case study method has 

advantages, among others; students gain practical experience, learning activities become 

interesting, subject matter can be more easily understood by students, students can learn by 

using a variety of available sources, and students will be trained to actively interact with both 

their friends and teachers. Raju & Sanker [7] suggested that the importance of using case 

studies in the world of education is to expose students to real-world problems that students 

might face. By applying case studies in learning not only students find learning immersion, 

but for teachers / lecturers will also find teaching experience [8]. The use of case studies in 

learning activities can also increase student motivation and interest. Davis & Wilcock [9] try 

to explore students' feelings by interviewing several students who get teaching with case 

studies, they get recognition from one of the students, as follows: 

 “… well, it’s real stuff isn’t it? Otherwise you can feel like you’re just doing something 

for the sake of it. When you do a case study you go out and find information that is being 

used in real life. It’s something different where you actually apply what you’re learning 

… “  

Students who were observed using case-study based learning confessed that they enjoyed 

learning using the method because from the method they can implement the lesson to solve the 

reallife problem.  

Scientific learning approach combined with student created case studies learning method 

will eventually make a supporting concept to student center concept in learning. Also, it will 

make the learning more optimal and both of the approach and the learning method more 

comprehend. In addition, student-created case studies learning methods require students to be 



 

 

 

 

 

able to solve or find solutions, to take lessons from the topic of problems raised in the learning 

process. When students are involved directly in learning, students will naturally feel interested 

in the learning and the lesson itself will be very imprinted in their mind or it can be said that 

the knowledge obtained by the students will be kept in thought. From the various descriptions 

above, research will be carried out with the aim of knowing the effectiveness of student 

created case studies learning methods on attitude toward science in class X high school 

students in learning kingdom plantae materi. 

2. Method 

2.1   Research design 

 

This research was an experimental research which qas included in the quasi-experiment 

design with the design of pre-test and post-test control group design. In the experimental class, 

the treatment was given using the student created case study learning method while the control 

class employed was the discussion learning method. The treatment scheme in the experimental 

class and control class can be seen in the table below: 

 

Table 1.  The scheme of treatment in the experimental class and control class. 

Group First measurement Treatment Last measurement 

Experiment O1 X O2 

Control O3 - O4 

Description :  
- O1 : measurement of the initial ability of the treatment class 

- O2 : measurement of the final ability of the treatment class  

- X : the group treated by using student created case studies method 

- O3 : measurement of the initial ability of the control class 

- O4 : measurement of the final ability of the control class 

 

2.2   Population and sample 

 

The population in this study were students of class X IPA SMAN 1 Kalasan. Then, from 

the population, samples were taken to be used in the study. The study was conducted during 

the second semester of the 2018/2019 academic year with the subject of kingdom plantae. The 

research sample was selected through simple random sampling method, on the basis of 

consideration of the ability of students to be considered homogeneous at the beginning of the 

first-class division and students used as research subjects were accustomed to carry out 

problem-based learning (case studies) and scientific approaches. The sampling activity was 

determined by students of class X IPA 3 as a control class and students of class X IPA 2 as an 

experimental class. 

 

2.3   Instrument 

 

The research instrument employed in this study wass a non-test instrument attitude toward 

science questionnaire using an instrument developed by Desy et al., (2011). Before the 

instrument employed, first it was validated through expert judgment, after the validation was 

complete then the grammar and writing procedures were revised. As for indicators of attitude 

toward science consists of 7 principal indicators of attitude. The 7 indicators consist of; 



 

 

 

 

 

Perceptions of science-biology teachers in schools, views on school-biology, the value of 

biology in society, self-concepts in biology, enjoy the experience of studying biology, interest 

in biology, and attitudes towards schools of biology. 

 

2.4   Research procedur 

 

The research steps taken were: (1) Preparation which included making learning devices 

for the experimental class and the control class, doing the instrument trials. (2) Giving the pre-

test, to the control class and the experimental class. (3) The implementation of the 

experimental class learning uses a scientific approach with a created case studies student 

learning method in which the learning activities begin with the teacher dividing the article to 

each group as a reference for finding / making a case study, then from the created case it is 

then used as discussion material in the group. From the results of the discussion of each group, 

it can be expected that there will be a number of cases that can be appointed as well as used as 

learning material in the class. While the implementation of the learning control class uses a 

scientific approach only. (4) Giving post-test to the control class and the experimental class. 

 
2.4   Data analysis  

 

The hypothesis test employed was an independent t-test with a significance level of 5%, 

then an N-gain test was performed to determine the significance of the increase in pre-test and 

post-test. Before data analysis is carried out, a prerequisite analysis test is carried out in the 

form of distribution normality test and variance homogeneity test. In the analysis of 

distribution normality test and variance homogeneity test, the Sig value is obtained. (2-tailed)> 

0.005 which means that all data obtained has a normal distribution and originates from a 

homogeneous variant.  

3. Result and Discussion 

In summary, the description of the data students‘s attitude toward science can be seen in 

the table below:  

Table 2.  Description of student’s attitude toward sciene score. 

Description 
Experiment class Control class 

Pree-test Post-test Pree-test Post-test 

Average 73,63 80,08 73,76 74,96 

Maximum score 82 88 85 82 

Minimum score 56 70 67 70 

 

On Table 2, the experimental group has an average pretest score of 73.63, and the posttest 

is 80.08. In the control group the average pretest score was 73.76, and the posttest was 74.96. 

If the average score of the pretest is obtained, the initial state of the control class and the 

experimental class is concluded as homogeneous. To support and prove that the initial 

homogeneous state of the control class and experimental class will be carried out independent 

t-test. The results of the independent t-test from the pre-test control class and the experimental 

class obtained the Sig. (2-tailed) 0.924. Because the value of p> 0.05, it can be concluded that 

there is no significant difference in the initial state of the control class and the experimental 

class. 



 

 

 

 

 

The results of the final measurement (post-test) showed that the experimental group had 

an average score of 80.08, while the control group had an average score of 74.96. Seen from 

the difference in the average score, it can be concluded that the treatment given to the 

experimental class was successful. However, to prove whether the learning with a scientific 

approach combined with student created cases study methods on attitude toward science 

significantly effective, statistical tests will be conducted using the independent t-test which 

will be described in full on the hypothesis test points. 

Based on the hypothesis test, it is known that the scientific approach to the student created 

learning method case studies is effective on the attitude toward the science of students. This 

can be seen on the different tests that are conducted (independent t-test) on attitude toward 

science control class students with experimental class getting a significance value of 0,000 

which means H0 is rejected in which it means that there are significant differences. Thus, it 

can be concluded that attitude toward science students, in the experimental class and control 

class after getting treatment, differed significantly. The average score of the measurement 

results of attitude toward student science can be seen in the diagram below: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. The result diagram measurement of student’s attitude toward science. 

On Figure1, it shows that in the experimental class the average value of the pre-test was 

73.63 and the average score of the test post was 80.08. In the control class the average pre-test 

value was 73.76 and the average test post value was 74.96. The results of the measurement of 

attitude toward the science of control class students and experimental classes, each increased 

after learning activities. However, the increase in the average score of attitude toward science 

occurred more significantly in the experimental class than the results of the average control 

class. When the initial measurement in the experimental class obtained an average score of 

73.63, the score obtained in the experimental class increased after getting learning activities, 

with the acquisition of an average score of 80.08. Whereas in the control class there was an 

increase, but it was not so significant and far below the average score in the experimental 

class. When the researcher conducting initial measurements, the control class obtained an 

average score of attitude toward science score of 73.76. The score for attitude toward science 

after learning activities in the control class also increased but not significantly with the 

acquisition of an average score of 74.96. 
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To prove how much the increase in the acquisition of pretest and posttest scores, data 

analysis was performed using the N-gain score test. N-gain test results in the experimental 

class and control class can be seen in the diagram below:  
 

 

 

 

 

 

 

 

Fig. 2. The results of the n-gain test scores on attitude toward the science of the control class 

students and the experimental class. 

On Figure 2, it can be seen that there is a difference in the gain value between the 

experimental class and the control class. In the experimental class, an increase is shown in 

value of 0.24 in which it can be concluded as "low" category, while in the control class an 

increase is shown in value of 0.04 with "low" category. Even though the results of the N-gain 

test between the control class and the experimental class are concluded as low criteria, if the 

details is also being measured, the results in the experimental class are better than the control 

class. Details of the significance of value improvement are as follows: with scores of 66.67% 

of students increase with the category "low", 33.33% of students belong to the category of 

"moderate" and 0% of students who experience an increase in the high category. While in the 

control class, 100% of students experienced an increase in the "low" category. 

The lowness of improvement score of students in control class happened because there is 

the time when teachers teach students but some of the students the class were not really 

enthusiast and indirectly it infected the rest of the students of the class.  For example, when a 

presentation’s discussion is up, there are only a few students who respond to the group 

presenting and some of them have to get stimulated by the teacher to ask. In addition, from the 

data obtained, in filling the post-test on attitude toward science and also post-test, most 

students chose the same option with the option they chose in the pre-test questionnaire. Thus, 

this case causes the acquisition of attitude scores toward science students in the control class is 

lower when compared to students in the experimental class.  

Learning activities which apply scientific approaches involve students to be active and 

directly involved in learning activities. In addition, the student created case studies learning 

method is also a kind of learning method that makes students be the main actors in learning. 

As in the learning which is carried out students will make students look for a case / topic of 

learning that then will be discussed and resolved in their group discussions. 

Based on researcher’s observation, in learning activities that apply a scientific approach 

which carry out student created case studies learning methods, students have a sense of 
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interest and feel happy to learn the materials in biology, and these traits are part of aspects in 

attitude toward science. 

Some opinions state that students who are directly involved in learning activities, such as 

practicum in the laboratory, feel happy and interested in the lesson. The excitement 

surrounding activities in the laboratory encourages them to feel interest in pursuing further 

education and will even encourage students to be interested in careers in science. Direct 

experience in science can increase their interest in scientific disciplines [10]. One way in 

learning activities that can involve students to have direct experience is by inviting students to 

learn on the basis of problems. Because with problem-based learning, students will feel to be 

as if they are directly involved in the case. Gomez-arizaga [11] students enjoy with the 

learning activities where they are being involved directly because they have the opportunity to 

create, share, and realize their ideas. 

In biology learning activities, it is very important for teachers to always make students 

have self-motivation in learning biology. Learning motivation can direct students to conduct 

scientific literacy studies to understand various knowledge, identify scientific questions, draw 

conclusions based on evidence, and make decisions [12]. Research conducted by Akbar [13] 

shows that motivation has a significant relationship to attitudes, until finally motivation will 

influence the stages of decision making. Attitude toward science is the attitude of students 

towards biology that can be either a negative attitude or a positive attitude. In this attitude 

there are various aspects, including interest in pursuing a career in the field of science. 

Students who have a high attitude toward science mean that they have good self motivation in 

learning biology. 

Motivation in learning science can lead students to continue to higher education in 

reaching future scientific careers [14]. If students have high motivation in learning biology, so 

they will be interested in learning biology. Motivation will also affect students' decision 

choosing science related careers in the future. In addition, the higher the motivation to learn, 

the higher the learning outcomes obtained by students [15]. 

Based on the research done and supported by several relevant theories, it can be 

concluded that the scientific approach with student created case studies learning methods 

proved to be effective to improve students' attitudes toward science in the kingdom plantae 

material. 

Attitude toward science will facilitate students in developing science concepts, which in 

turn improves scientific academic achievement. In addition, learning science should be more 

contextual in which it means that science activities should be directed to observe the scientific 

symptoms that exist around students [16]. 

4. Conclusion 

The use of a scientific approach along with the student created case studies method is 

effective to improving on the attitude toward science class of X high school students in the 

kingdom plantae subject material. This can happen because the case study learning method 

makes students directly involved in learning activities. Those activities are such as practicum 

in the laboratory, or practicum / field observation. Thus, it will make students feel happy and 

interested in the lesson. The excitement of the surrounding activities in learning can encourage 

their interest in pursuing further education and will even encourage students to be interested in 

careers of science field.  
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