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Abstract 

This study aims to develop teaching materials in the form of Student Worksheets based on Contextual Teaching 

and Learning in Biology learning that are valid, practical, and effective in Ecosystem material. This type of 

research is research and development using the 4D model, namely, Define, Design, Develop, Disseminate. This 

research was conducted at SMA Muhammdiyah O9 Kualuh Hulu for the 2022/2023 academic year. The data were 

collected by using validation sheet, students response, and test instruments. Furthermore, data analyzed 

descriptively by using percentage and n-gain formula. The product stated valid by media (86%) and material 

(89%) validators. The practicality analysis result shows that the product developed very practical to use for 

facilitating students learning outcomes. The N-Gain results in this study obtained a value of 0.84 in the High 

category. Based on the current study finding, it can be concluded that the student worksheets based on contextual 

teaching and learning develoved were valid, practical, and effective to facilitate students’ learning outcomes in 

ecosystem learning material. 
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INTRODUCTION  
Globalization should be followed by professional and high-quality educational work. 

Educational institutions are the single most important thing that can be done to prevent a 

decline in education standards in Indonesia in all fields of study and teaching so that students 

can compete successfully on the global stage, high educational standards are very important 

(Rahayuningsih, 2013). According to the Minister of Education and Culture No. 21 of 2016, 

one of the important qualifications for teaching is that students must be able to present evidence 

of their mastery in a concrete context related to the results of the material they learn at school. 

A learning approach that emphasizes that students must be taught to be able to collaborate 

with others, subject matter needs to be related to everyday life and at school can facilitate 

students to be involved in a social environment (Syahputra, 2018). The only teaching and 

learning model that can be used in learning is Contextual Teaching and Learning. One of the 

key characteristics of contextualization is the expectation that students will relate their personal 

knowledge to their everyday lives. In addition, the knowledge they acquire goes beyond just 

understanding the concept that also includes their own independent learning outcomes, 

enabling the continuation of teaching to be efficient and effective to increase student interest 

and motivation (Fanani, 2018). 

Contextual Learning, which is usually called Contextual Teaching and Learning, is not a 

new approach in education. The foundation for contextual learning had been laid by John 
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Dewey in 1916, and the Washington State Conference on contextual teaching and learning 

continues to build on this foundation. Contextual Teaching and Learning is a teaching theory 

that helps teachers relate their lessons to real-world situations and motivates students by 

creating connections between their knowledge and its application in everyday life as members 

of society, citizens, and workers while improving learning outcomes (Kunandar, 2007). 

Contextual learning-based education delivered in the form of Student Worksheets (SW), which 

is the only form of educational teaching that is most common and the only means that can 

increase student motivation during the learning process, facilitate research projects, and support 

participant exploration educate. SW is a teacher-student collaboration method that is used to 

develop all learning standards in the form of experimental work or demonstrations (Trianto, 

2010). 

In an education the development of SW is needed to facilitate the achievement of teachers 

in achieving the goals that have been set so that they can inspire and motivate students, 

presented in a clear and useful way so that students can use them. For this reason, good design 

for SW is needed to complement the educational process which makes students more active in 

learning (Barasa, 2021). SW developed using the Contextual Teaching and Learning model 

will link various teaching materials with everyday life so that students will more easily 

understand and more easily find various solutions to problems or phenomena presented in the 

SW. Several studies that have been carried out previously stated that the level of validation of 

student worksheets based on Contextual Teaching Learning to build students' critical thinking 

skills on the theme of global warming seen as a whole is included in a very valid category so 

it is very feasible to develop (Romlah, 2021). Other research also states that SW based on 

Contextual Teaching and Learning can be used to train students' critical thinking skills, so as 

to improve student learning outcomes (Ningrum, 2020). Much research has been done on the 

development of Contextual Teaching and Learning-based SW. According to the results of the 

research that was tested by (Rahman, 2020) conducted the same research showed that the 

development of contextual learning-based worksheets could improve students’ learning 

outcomes. However, the SW developed in the previous study is specifically for elementary 

level students. The current study focused on the development of contextual learning-based SW 

that could improve students’ learning outcomes in ecosystem learning material that not covered 

yet in the previous studies.  

Based on the results of observations that have been made, information is obtained that in 

the learning process, SW are used which only contain questions that students will work on at 

home and students rarely do group learning in finding material that connects with everyday 

life. The activity that is often done by students is to rewrite material written by the teacher on 

the blackboard when explaining which makes learning monotonous. So that it is necessary to 

develop a SW based on contextual teaching and learning which attracts students to learn and 

encourages students to be active in the learning process and emphasizes students' full thinking 

activities both physically and mentally. Therefore the purpose of this research is to develop a 

valid, practical and effective SW based on contextual teaching and learning to improve 

students’ learning outcomes in the ecosystem learning material. The SW developed is expected 

to be an interesting medium, and could motivate students to be more enthusiastic in learning 

biology. 

 

METHOD 

The research and development (R&D) model is used to develop a product by validating 

products that will be used in an educational environment that will later be studied (Sugiono, 

2013). The research and development model that the researchers used for this study was using 

the 4D design by (Thiagarajan et al., 1974), namely Define, Design, Develop, and Disseminate. 

Define stage: this stage results from the observation process that has been carried out on the 

learning process at school. Design Stage: the purpose of this stage is to make SW, which 

consists of 3 stages namely, compiling tests, choosing media, preparing learning objectives, 
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and drafting SW. The design of SW was carried out based on the learning process based on 

Contextual Teaching and Learning. The material used is Ecosystem. Develop stage: the 

purpose of this stage is to develop SW with valid, practical, effective criteria that have been 

previously revised by media experts, materials, teacher and student responses. The current 

study involved one media expert, one material expert, and one teacher to validate the product 

develoved. Moreover, 37 students participate in the study to assess the product practicality and 

effectiveness. The SW revision process consists of two stages, namely the SW revised by the 

supervisor and the assessment of media and material experts and field practitioners. 

Dissemination Stage: the purpose of this stage is to disseminate the designed SW. The 

dissemination of this SW was carried out by class X SMA Private Muhammadiyah 09 Kualuh 

Hulu. Furthermore, large-scale dissemination is the publication of this scientific article. 

 The research instrument used is the material expert and media expert validation sheet 

by providing an assessment of the product to be developed to determine the level of validity. 

Questionnaire, intended to determine the level of practicality of learning media from its users 

(teachers and students). Tests (Pretest and Posttest) to determine the level of effectiveness of 

whether the developed SW is effective in improving students’ learning outcomes. Data from 

the results of the validity assessed by the material expert and media expert validators are in the 

form of a percentage score, while the product practicality assessed by biology teacher that 

involved in the current study. The data obtained further proceed using the Equation 1, while 

the effectiveness viewed from student learning outcomes analyzed using n-gain equation 

(Hake, 1999) (Equation 2) and further categorized using the criteria provided in Table 1.  

Presentage (%)  =
𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
 x 100 % ........................................................................... (1) 

𝑁 − 𝐺𝑎𝑖𝑛 =
𝑆𝑐𝑜𝑟𝑒𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡−𝑆𝑐𝑜𝑟𝑒𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑆𝑐𝑜𝑟𝑒𝑚𝑎𝑘𝑠𝑖𝑚𝑎𝑙−𝑆𝑐𝑜𝑟𝑒𝑝𝑟𝑒𝑡𝑒𝑠𝑡
 .................................................................................. (2) 

Table 1. Results criteria 

Validity and Practicality Effectiveness (n-gain) 

Percentage (%) Criteria Score Criteria 

80-100 Very Valid/Practical > 0.70 High  

60-79 Valid/Practical 0.30 – 0.70 Moderate  

40-59 Valid/Practical Enough < 0.30 Low  

20-39 Not Valid/Practical   

19-0  Very not Valid/Practical   

RESULTS AND DISCUSSIONS 

The Define stage is carried out by interviewing teachers and students who are at SMA 

Private Muhammadiyah 09 Kualuh Hulu with the aim of knowing the problems that exist in 

schools and knowing what media the teacher uses in conveying learning and students' 

understanding in learning through media taught by Teacher. Design stage, namely planning the 

media to be used, such as planning the development of SW, preparing general learning 

objectives, namely achieving KI and KD as well as specific goals, namely increasing learning 

outcomes, choosing the SW format by reviewing existing SW, choosing Contextual-based 

Ecosystem material Teaching and Learning which will be compiled in SW, compiles the design 

of CTL-based SW as teaching materials. The Develop stage is the development of the SW used 

in research as teaching materials by validating the SW that has been made to find out whether 

the media that the researcher has made is appropriate or not. The validation test was carried out 

to find out whether the media that the researcher worked on was worth or not. The validation 

test was carried out by 4 validators including media validators, material validators, question 

instrument validators and questionnaire instruments. 
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Based on the results obtained in media validation, it shows the "Very Valid" category 

with a percentage of 86%. The following Table 2 shows the results of validation by the media 

validator. 

Table 2. validation results by the media validator 

Aspect Score obtained Maximum Score Persentage Category 

LKPD cover 

size 

7 8 95% Very Valid 

 

LKPD cover 

design 

23 32 80% Very Valid 

 

LKPD 

content 

design 

56 68 80% Very Valid 

 

Score 

obtained 

86 

Maximum 

Score 

100 

Persentage 86% 

Category  Very Valid 

 

 Based on the results obtained in material validation, it shows the "Very Valid" category 

with a percentage of 89%. Following are the results of validation by the material validator 

(Table 3). 

Table 3. Validation results by the material validator 

Aspect Score 

obtained 

Maximum 

Score 

Persentage Category 

Suitability of 

material with KI and 

KD 

16 16 100% Very Valid 

 

Material accuracy 20 24 95% Very Valid 

Material update 4 4 100% Very Valid 

Encourage curiosity 

 

7 8 95% Very Valid 

Serving technique 4 4 100% Very Valid 

Presentation support 10 12 95% Very Valid 

Student engagement 8 8 100% Very Valid 

 

Coherence and 

coherence flow of 

thought 

7 8 95% Very Valid 

 

Contextual essence 13 16 95% Very Valid 

 

Score obtained 

 

89 

Maximum Score 100 

Persentage 89% 

Category  Very Valid 

 

 The results obtained in instruments validation showed the "Very Valid" category with a 

percentage of 90%. The following is Table 4 of validation results by the question instrument 

validator. 
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Table 4. Validation of instrument 

Aspect Score 

obtained 

Maximum 

Score 

Persentage Category 

Clarity 8 8 100% Very Valid 

Core precision 3 4 95% Very Valid 

Relevant 3 4 95% Very Valid 

Content validity 3 4 95% Very Valid 

No biases 8 8 100% Very Valid 

Language accuracy 12 12 100% Very Valid 

Score obtained 37 

Maximum Score 40 

Persentage 90% 

Category  Very Valid 

 

 Based on the results obtained in questionnaire validation, it shows the 95% category. 

The following Table 5 validates the results by the questionnaire validator. 

Table 5. validation results by the questionnaire validator 

Aspect Score 

obtained 

Maximum 

Score 

Persentage Category 

Clarity 13 15 95% Very Valid 

Content accuracy 4 5 95% Very Valid 

Relevance 9 10 95% Very Valid 

Content validity 5 5 100% Very Valid 

No biases 20 20 100% Very Valid 

Score obtained 51 

Maximum Score 55 

Persentage 95% 

Category  Very Valid 

 

After validating the SW that will be used, then conducting a practicality test on the SW 

by giving response questionnaires to teachers and students regarding the use of SW as media 

or teaching materials. Teacher response results showed that the SW gets a maximum score of 

85 with a percentage of 100% so that the SW can be declared Very Practical as showed in 

Table 6. 

Table 6.  The results of biology teachers  

Aspect 

 

Score 

obtained 

Maximum 

Score 

Persentage Category 

Material 20 20 100% Very Practical 

Language 15 15 100% Very Practical 

Presentation 50 50 100% Very Practical 

Score obtained 85  

Maximum Score 85 

Persentage 100% 

Category  Very Practical 

 

The student response questionnaire was filled out by 37 students for practical tests of SW 

which used for research conducted. The results of the responses from 37 participants presented 

in Table 7. 
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Table 7. Response results from 37 students 

N Total score Average Percentage (%) Category 

37 432 11.67 90 Very Practical 

 

 From the student response showed in Table 7, it can be seen that the results of student 

responses to Contextual Teaching and Learning-based SW used from 37 students got a total 

score of 432 out of a maximum score of 444 with a percentage result of 90% in the very 

practical category. Thus it was concluded that the SW based on Contextual Teaching and 

Learning was categorized as Very Practical to be used in learning activities. 
 The Disseminate stage is carried out by distributing or giving SW to participants and 

seeing the results of the effectiveness of SW. Next, test of the effectiveness of Contextual 

Teaching and Learning-based SW by conducting direct trials on students who are at Private 

High School Muhammadiyah 09 Kualuh Hulu. The effectiveness results are as in the following 

Table 8.  

Table 8. Results of the effectiveness of student learning outcomes 

N Pretest Posttest n-gain Category 

37 50.54 91.89 0.84 High  

 

 Based on the Table 8 of N-Gain test results, it can be seen that the N-Gain Score is 0.84 

with the high category. The results of the Pretest and Posttest values that have been carried out 

in this study obtained an average Pretest score of 50.5 and a Posttest average score of 91.9 

which indicates that the value increased by 49.4 from the Pretest value to the Posttest value. 

 Based on the results of the analysis, it can be seen that the SW is declared Very Valid 

from Media Experts by 86%, then from Material Experts it is stated as Very Valid with a 

Percentage of 89% and Very Valid from Question Instrument Experts with a percentage of 

90% and very valid from Questionnaire Experts with a percentage of 95%. SW are also 

Practical in accordance with the Practicality Test Results conducted by teachers and students 

with respective scores of 100% and 95% in the Very Practical category. SW are also effective 

with an N-Gain value of 0.84 in the High category. This shows that learning outcomes in the 

cognitive domain increase after the use of Contextual Teaching and Learning-based worksheets 

in learning. SW are a tool for teaching materials that teachers can use to increase student 

involvement or student activity in the learning process (Isrok'atun, 2018). Contextual Teaching 

and Learning (CTL) is a learning concept in which the teacher presents real-world situations 

into the classroom and encourages students to make connections between their knowledge and 

apply it in everyday life (Shoimin, 2014). 
 SW developed on the basis of Contextual Teaching and Learning have 7 indicators 

(Constructivism, Questions, Inquiry, Learning Community, Modeling, Reflection, Authentic 

Assessment). In the 7 indicators of Contextual Teaching and Learning students seem interested 

in learning, this supports an increase in learning outcomes that have been packaged in SW 

based on Contextual Teaching and Learning, so that they can be used as references for teaching 

materials by teachers to improve learning outcomes students and motivate students in learning. 

Research on the Development of SW based on Contextual Teaching and Learning has been 

carried out a lot with positive results that are well received by students and are popular when 

learning takes place. 

 

CONCLUSION 

Based on the results of the analysis that has been done, it can be concluded that the 

Student Worksheet based on Contextual Teaching and Learning is Very Valid with a 

percentage value of 86% from Media Experts, 89% from Material Experts in the Very Valid 

category and 90% from Instrument Experts in the Question category Very Valid and 95% with 
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the Very Valid category from Questionnaire Experts. Student Worksheets Based on Contextual 

Teaching and Learning are also Practical in accordance with the Practicality Test with a 

percentage value of 100% from school biology teachers in the Very Practical category and 95% 

of student responses in the Very Practical category. Then the Contextual Teaching and 

Learning-based SW used were included as Effective with an average score of 0.84 in the High 

category and experienced an increase from the Pretest score to the Posttest score of 49.4%. 

 

RECOMMENDATION 

In the research conducted in the development of Contextual Teaching and Learning-

based Student Worksheets for Ecosystem material designed for class X SMA/MA, there are 

several recommendations that the authors provide in order to improve Student Worksheets, 

namely the material curriculum is developed further in accordance with technological advances 

so that the learning process is not hampered. Then Student Worksheets based on Contextual 

Teaching and Learning must be developed so that students are able to learn by relating it to 

everyday life and also to increase motivation and insight to improve student learning outcomes. 
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