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 This study aims to analyze the feasibility, practicality, and effectiveness of the student 
worksheet based on discovery learning on excretory system material to improve the scientific 
literacy skills of senior high school students. The research was conducted at Senior High School 1 
Banjarnegara with a sample of 70 students of XI MIPA class. The type of this study is Research & 

Development. The data collection technique used in this study is the interview method, the 
questionnaire method, and the pretest and posttest test methods. The data analysis techniques used 
is descriptive, percentage descriptive and quantitative descriptive techniques. The results showed 
that student worksheet based discovery learning on excretory system materials were very feasible 
to use with the results of the percentage of material expert validity tests is 94.79% and the 
percentage of media experts validity tests is 84.72%. Student worksheet based discovery learning 

on excretory system materials are also categorized as practical to use with an average percentage 
of practicality test by teachers is 87% and an average percentage of practicality test by students is 
93.7%. Then the results of the N-Gain data pretest and posttest as many as 83% of students 

completed obtaining an increase in moderate to high scale scientific literacy. Based on these 
results, it can be concluded that the student worksheet based discovery learning on excretory 
system materials is valid and practical to use in learning and effective in improving scientific 

literacy of high school students. 
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INTRODUCTION 

The current era of education requires the new generation to have various skills that must be have 

according to the 21st century criteria to produce an excellent generation in the future. One of the skills that 

students must have today is scientific literacy skills where scientific literacy is the ability to apply scientific 

knowledge to all the daily needs of society (Toharudin et al., 2011). 

Although scientific literacy is very important to determine the quality of a country's education, the 

level of scientific literacy of Indonesian students in the last 12 years has always ranked at fifth from the bottom 

in the PISA program (Fu'adah, 2017). The Program for International Student Assessment (PISA) which is 

held every three years by OECD it aims to assess how far students in the final year of primary education (15 

years old students) already have the knowledge and skills needed to participate as citizens or members of a 

constructive and responsible society. The four results of the PISA survey program in 2009, 2012, 2015, and 

2018, Indonesia's ranking in scientific literacy is on average at the bottom with a score obtained below the 

standard score set by the OECD. Then according to data from the Trends in International Mathematics and 

Science Study (TIMSS) program which is an international program that focuses on the development of 

mathematics and science which is held every 4 years, it was found that in the TIMSS program which was 

held in 2015, Indonesia was ranked at 44th of 47 participants (Martin et al., 2016). 

Based on the results of interviews with biology teachers related to the implementation of biology 

learning in schools during the Covid-19 pandemic, it turns out that the biology learning that was carried out 

was not optimal because there was still a lack of innovation in teaching materials that were able to help 

students become the center of learning and which helped students in learning find the concept independently 

in today's online learning. According to Tjiptiany et al., (2016) for the success in learning, besides depending 

on the method used, it also depends on the learning tools and learning matherials used. 

And then based on data from the High School National Examination (UN) for the 2017/2018 

academic year that obtained from the Kemendikbud, states that the level of mastery of student material on 

the matter of biology of the excretory system material which is included in the material of the structure and 

function of living things with indicators to identify organ systems that perform certain functions through 

pictures, the results show that the percentage of mastery of material on the questions is is below 60% which 

is at 54.64% in the Banjarnegara District level. 

Regarding the problems of the low performance of Indonesian students in scientific literacy, the lack 

of optimal biology learning during the pandemic, and then the low mastery of the excretory system material, 

then a solution is given by developing student worksheet based discovery learning on excretory system 

material to improve student’s scientific literacy skills. The purpose of this study was to analyze the feasibility, 

practicality and effectiveness of student worksheet based discovery learning on excretory system material to 

improve scientific literacy skills of high school students. 

 

RESEARCH METHOD 

This type of this study is Research and Development or R&D by Sugiyono (2013) with the following 

steps: (1) potential and problems; (2) data collection; (3) product design; 4) design validation; (5) design 

revision; (6) product trial; (7) product revision; (8) trial use. Then the research design used is a one-group 

pretest-posttest design. The research was conducted at Senir High School 1 Banjarnegara with a sample of 

70 students of XI MIPA class. The data collection technique used is the interview method, the questionnaire 

method, and the pretest and posttest test methods with the respondents of this study divided into 4 groups, 

that is: media experts, material experts, teachers, and students. The data analysis techniques used are 

descriptive, percentage descriptive and quantitative descriptive techniques. 
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RESULTS AND DISCUSSIONS 

Problems and Potentials 

Before conducting research, it is necessary to conduct an analysis of the problems and potentials that 

primary the development of student worksheet based discovery learning on excretory system material with 

the resource person the biology teacher. The data obtained are descriptive data conducted by interview 

method regarding the conditions of biology learning, especially the excretory system material that is carried 

out and also about how to use student worksheet in the school. Based on the results of these interviews, 

learning in schools has not implemented assessments to measure students scientific literacy skills. If we look 

at the education system in Indonesia, one of the public's responses to education in Indonesia that it still 

focuses only on the cognitive domain. This will definitely a problem that must be corrected in order to prepare 

students to conquer the obstacles that exist in the future. Examples of obstacles for the new generation of 

Indonesia are the flow of globalization, the rapidity of information technology, the concentration of science 

and technology, the influence and effects of technology, and then understanding of the material in the TIMSS 

and PISA programs (Kemendikbud, 2014). So, it can be concluded that the main factor that causes the low 

of scientific literacy performance of Indonesian students in the TIMSS and PISA programs is because 

learning still focuses on the cognitive domain so that students are not familiar with questions that train or 

measure students scientific process abilities. 

Then based on the results of interviews with biology teachers regarding the implementation of biology 

learning in schools during the Covid-19 pandemic, biology learning carried out by teachers only provides 

Power Point material and assignments where students are encouraged to read and study independently, so 

students tend to be passive and learning does not interactive. Then there is still a lack of innovation in teaching 

materials that can help students become the center of learning, especially in online learning. Based on this, 

the learning process is not optimal so that the student’s scientific process ability in solving scientific problems 

is not well trained and students still have many difficulties in understanding the material provided by the 

teacher. Inappropriate teaching methods and learning tools is another factor that causes student’s low 

scientific literacy. This agrees with Fatmawati (2016) which states that the conventional way of teaching by 

teachers does not facilitate student’s scientific literacy skills. Then besides of teaching methods, teaching 

materials and learning media are very important in the success of learning which will be able to have a direct 

impact on student’s scientific processes, student’s critical thinking activities, and student learning outcomes. 

After getting the preliminary research data, student worksheet based discovery learning on excretory 

system material product was developed as a solution to the problems based on the results of the preliminary 

research data. Researchers conduct literacy studies and collect materials for activities on student worksheet 

from various relevant sources that are adapted to the applicable basic competencies. Student worksheet based 

discovery learning on excretory system material are proven to improve student’s scientific literacy skills at 

each stage of discovery learning because at each stage it trains active students to think scientifically to solve 

problems in order to construct concepts independently, so that learning activities can be meaningful and enter 

long-term memory even online learning. This is supported by Syamsu (2020) that the discovery learning stage 

prioritizes students to be able to organize and build concepts based on their own discoveries so that students 

are actively involved directly in gaining knowledge, not just passively reading or listening to the teacher's 

presentation. A further statement was also put forward by Hosnan (2014) that learning using the discovery 

learning model will develop an active way of learning by discovering and investigating on their own so that 

the results obtained will be faithful and long-lasting in memory. 

Validity Test Results by Material Experts and Media Experts 

After the student worksheet based discovery learning on excretory system material product has been 

developed, the product is tested for validity by material experts validator and media experts validator. The 

results of the validity test by material expert’s validator are presented in the Table. 1 below. 
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Table 1 The Results of the Validity Test by Material Experts Validator 

No. Aspect Score Max Score Percentage (%) Criteria 

1. Worksheet component 20 20 100 Very feasible 

2. Content eligibility 15 16 93,75 Very feasible 

3. Presentation 14 16 87,5 Very feasible 

4. Discovery Learning 15 16 93,75 Very feasible 

5. Scientific Literacy 15 16 93,75 Very feasible 

6. Language 16 16 100 Very feasible 

Average Percentage 94,79 Very feasible 

 

Based on the data from the Table. 1, the student worksheet developed was declared valid and very 

feasible to use with an average percentage by material expert’s validator is 94.79%. All aspects of the 

assessment on the results of the material expert validity test are declared very feasible. 

Student worksheet product is also assessed for validity by media expert’s validator. The results of the 

validity test by media expert validator are presented in the Table. 2 below. 

Tabel 2 The Results of the Validity Test by Media Experts Validator 

No. Aspect Score Max Score Percentage (%) Criteria 

1. Worksheet Component 20 20 100 Very feasible 

2. Diktatorial Terms 6 8 75 Feasible 

3. Constructive Terms 16 16 100 Very feasible 

4. Technical Terms 20 24 83,33 Very feasible 

5. Discovery Learning 12 16 75 Feasible 

6. Scientific Literacy 12 16 75 Feasible 

Average Percentage 84,72 Very feasible 

 

Based on the data in Table. 2, the student worksheet that was developed was also declared valid and 

suitable to use. Several aspects of the results of the media expert validity test were stated to be very feasible 

and others were stated to be feasible with average percentage is 84,72%. 

Practicality Test Results by Teachers and Students in Small-Scale Test 

The student worksheet based discovery learning on excretory system material product was tested for 

practicality by 3 teachers and 15 students of XII MIPA class who have received excretory system material 

before with heterogeneous student abilities with sampling of students is doing by purposive sampling 

technique. The results of the practicality test by the teacher and the results of the practicality test by students 

are presented in the Table. 3 and Table. 4 below. 

Tabel 3 The Results of the Practicality Test by The Teacher 

No. Aspect Respondens Score Max Score 

Teacher 1 Teacher 2 Teacher 3 

1. Worksheet Material 20 15 20 20 

2. Worksheet Presentation 35 30 30 36 

3. Discovery Learning 15 12 14 16 

4. Scientific Literacy 14 12 12 16 

5. Benefit 11 12 12 12 

Total Score 95 78 88 100 

Percentage (%) 95 78 88 

Average Percentage (%) 87 

Criteria Very Practical 
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Tabel 4 The Results of the Practicality Test by Students 

No. Respondent Total 

Student 

Percentage average 

(%) 

Criteria 

1. High Ability Students 5 96,2 Very Practical 

2. Moderate Ability Students 5 94,4 Very Practical 

3. Low Ability Students 5 90,6 Very Practical 

Average Percentage (%) 93,7 Very Practical 

 

Based on the results of the practicality assessment by the teacher in Table. 3, the student worksheet 

products developed are included in the very practical criteria. According to the teacher's assessment, the 

average score of the acquisition of material aspects in the student worksheet is categorized as practical 

because it is in accordance with the Core Competencies and Basic Competencies, indicators, and learning 

objectives because in the preparation of this student worksheet it refers to the 2013 curriculum so that the 

resulting product can be used to support learning in schools in order to achieve the expected competence. 

This is supported by the opinion (Sitepu, 2015) that the curriculum contains learning objectives in the form 

of competencies that are expected to be achieved by students after carrying out learning activities. 

Then the next aspect, the aspect of presenting the student worksheet is also categorized as practical 

based on the average score of the teacher's practicality assessment. This is because learning activities in 

student worksheet is presented logically, systematically and completely so that they are easily understood by 

teachers and students. A good student worksheet is easy to understand for each activity by both teachers and 

students, so can facilitate the learning process. The next aspect, the discovery learning aspect and the 

scientific literacy aspect, were also declared practical based on the average score obtained in the teacher's 

practicality assessment. This is because the activities in the student worksheet is developed in accordance 

with the discovery learning syntax which includes scientific literacy indicators at each stage so that they are 

able to train student’s scientific process skills. 

And then the last one is the benefit aspect as well as the average score obtained from the teacher's 

practicality assessment which is categorized as practical because the student worksheet are easy to use when 

learning and useful for adding insight to students. Student worksheet based discovery learning on excretory 

system material developed makes it easier for teachers to manage the learning process, for example, being 

able to manage learning conditions from teacher centered learning to student centered learning conditions. 

Beside to making it easier for teachers, the developed student worksheet also facilitates student learning, 

especially during the current online learning period. This is supported by the opinion of Ernawati et al. (2017) 

that student worksheet can help students in learning activities, besides making the atmosphere fun, student 

worksheet also make it easier for students to understand the material presented. 

LKPD Effectiveness Test Results on Large-Scale Test 

In the LKPD effectiveness test, the research design used is a one-group pretest-posttest design which 

in this model there is one experimental group then a pretest is given to determine the initial ability of the 

experimental group, then given learning treatment using student worksheet based discovery learning on 

excretory system material product and at the end of learning is given a posttest to see the effect of treatment. 

The data collection method used is the Pretest and Posttest test methods using 10 essay questions, each 

question includes 1 indicator of scientific literacy on the aspect of scientific knowledge and 1 indicator on the 

aspect of scientific competence, so each question represents 2 indicators of scientific literacy which then 

analyzed the results using an average N-gain score. The results of the average N-gain score from the large-

scale test class are presented in the Table. 5. 

Table 5 N-Gain Acquisition of Students in Scientific Literacy Skill  

Class Total 

Students 

Pretest Average 

Score 

Posttest Average 

Score 

Percentage of Completeness of Students who 

Get N-gain Medium-High Criteria (%) 

XI MIPA 4 35 64,74 84,69 83% 

XI MIPA 5 35 58,16 79,05 83% 

Based on the table Table. 5 shows an increase in the average posttest score of students with the 
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percentage of completeness of students who get the N-gain criterion of moderate to high is 83%. This is means 

that the improvement in student’s scientific literacy skills is quite good after the implementation of student 

worksheet based discovery learning on excretory system materials in the learning process. This agrees with 

Zainia et al. (2016) who confirmed that the use of student worksheet based discovery learning learning model 

was able to increase the percentage of achievement of aspects of scientific literacy skills. 

In this study, aspects of scientific literacy used are scientific knowledge aspect and scientific 

competence aspect. The data on the results of improvement aspects of scientific knowledge and aspects of 

scientific competence by posttest is presented in Figure. 1 and Figure. 2 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on Figure 1, in the science knowledge aspect, the three indicators have increased after learning 

using student worksheet based discovery learning on excretory system materials. Based on Figure 1, it can 

be seen that the highest indicators of scientific knowledge achieved by students in this study were indicators 

explaining epistemic knowledge, followed by indicators explaining procedural knowledge, and finally 

indicators explaining content knowledge. Indicators explaining content knowledge are elaborated on 

questions number 1, 3, 7 and 9. The increase in this indicator is due to the scientific process ability of students 

who are trained to explain theories, ideas, information, and facts related to problems that are given 

scientifically and precisely where these things are presented to the student worksheet in the stimulus, data 

collection and data processing stages.  

The second indicator on the scientific knowledge aspect is explaining procedural knowledge which 

is elaborated on questions number 2, 4, and 5. The increase in the indicator explaining procedural knowledge 

is a moderate increase when compared to the other 2 indicators in the aspect of science knowledge, because 

in the data processing section on the student worksheet is trained student’s science process skills in explaining 
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procedures and mechanisms for constructing concepts based on the given problem so that students are trained 

in process skills in explaining knowledge that directs to explain a procedure or stage. 

And the third indicator on the aspect of scientific knowledge is explaining epistemic knowledge 

indicator which is elaborated on questions number 6, 8, and 10. The increase in this indicator is the highest 

when compared to the other indicators in the aspect of science knowledge, because students have been trained 

to explain, interpret data and answer questions, identify conclusions from a data and explain evidence that 

supports the hypothesis in the student worksheet contained in the problem statement, verification, and 

generalizations stage. 

Based on Figure 2, in the aspect of science competence, the three indicators have increased after 

learning using student worksheet based discovery learning on excretory system materials. Based on Figure. 

2 it can be seen that the highest indicators of scientific competence achieved by students in this study were 

indicators of interpreting data and evidence scientifically, followed by indicators of evaluating and designing 

scientific enquiry, and finally indicators of explaining phenomena scientifically. The first indicator is to 

explain the phenomenon scientifically which is elaborated on questions number 1, 2,3, 4, 5 and 9. The 

increase in this indicator is lower when compared to other indicators, because students are not optimal in 

communicating scientific answers. Although the increase is lower, in learning students are still trained to 

explain phenomena scientifically in the student worksheet stages of stimulus, data collection and data 

processing.  

The second indicator on the aspect of scientific competence is evaluating and designing scientific 

enquiry which is elaborated on questions number 6 and 10. In the indicator of evaluating and designing 

scientific enquiry, the improvement is stated to be moderate when compared to the other indicators in the 

aspect of scientific competence. The reason for the improvement in this indicator is because students in their 

learning have the opportunity to carry out in-depth investigation activities based on experimental demands. 

In connection with the acquisition of an increase in this indicator, it is assumed that students have mastered 

activities related to investigation. 

And the third indicator on the aspect of scientific competence is interpreting data and evidence 

scientifically which is elaborated on questions number 7 and 8. This indicator experienced the highest 

increase among the other indicators, because the skills that exist in the indicators interpret data and evidence 

scientifically such as activities related to transforming data, interpreting data, making conclusions, are often 

trained in learning using student worksheet based discovery learning on excretory system material. So that 

when students are given questions that elaborating this indicator, students are used to and trained their 

abilities. 

Based on the results of the study, it can be concluded that there is an improvement in student’s 

scientific literacy skills in aspects of science knowledge and aspects of science competence after learning using 

discovery learning based worksheets on excretory system materials. Scientific literacy skills must be trained 

and need to be continuously trained and extended to all learning materials so that student’s scientific literacy 

skills remain good and can be applied by students in everyday life. This is also confirmed by Mirnawati & 

Rusdiana (2016) that if not guided and directed continuously, the possibility of students' understanding of 

scientific literacy is very small or even less, so that the previous learning process becomes meaningless. 

Because essentially the purpose of science education is to be able to train students and make students 

enthusiastic about scientific topics, then acquire and apply science and technology for personal, social and 

global interests. In addition, because it gives students various opportunities to understand and discover 

various applications of science in everyday life, it can foster student’s analytical thinking skills in problem 

solving (Qomaliyah et al., 2017). 

 

CONCLUSION 

Based on the results and discussion, it can be concluded that the student worksheet based discovery 

learning on excretory system material is valid and practical to use in learning according to material experts, 

media experts, teachers and students. And the student worksheet based discovery learning on excretory 

system material is effective for improving scientific literacy for senior high school students. 
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