
                                                                                 JPSD Vol. 7 No. 1, Maret 2021 

                                                                                        ISSN 2540-9093 

                                                                                                     E-ISSN 2503-0558 

17 
 

DEVELOPMENT OF STUDENT WORKSHEETS BASED ON 

CONTEXTUAL TEACHING AND LEARNING IN SCIENCE LEARNING  

Sulistyowati, Nur Inayah Syar 

IAIN Palangkaraya 

nur.inayah.syar@iain-palangkaraya.ac.id 

 

Article Info 
 

History: 

Submitted 

September 24th, 2020 

 

Revised 

February 18th, 2021 

 

Accepted 

March 13th, 2021 
 

Abstract 
 

This research was conducted based on the results of observations made 

by researchers when teaching science courses to prospective MI/SD 

teacher students. The main problem faced by students is the difficulties 

in presenting the science concept from textbooks or modules, learning 

media (videos and PowerPoint slides), and virtual laboratories into 

real-life contexts. Students also have difficulty learning independently 

and are less active in the learning process. The purpose of this research 

is to develop Student Worksheets (LKM) based on Contextual 

Teaching and Learning in Science Studies and Learning courses. The 

research method used was Research and Development (R&D). The 

development design used in this research was ADDIE. The results 

showed that the CTL-based Student Worksheet Development (LKM) 

was developed using the ADDIE design which includes analysis stage 

(needs and curriculum analysis), the design stage (combining LKM 

components with CTL stages), the development stage (making 

instruments and feasibility test), implementation stage (distribution of 

LKM to determine the students' perceptions) and evaluation stage 

(final stage revision of LKM). Based on the results of the feasibility 

test, the LKM is in the "Very Feasible" category. 
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A. Introduction

Natural Sciences (IPA) is one of the 

main subjects that students must master 

based on the formulation of learning 

outcomes in the special skills fields of 

the PGMI Study Program. The KKNI-

based PGMI Curriculum Development 

Team in (Tim Penyusun, 2016) 

specifically mentions the details of the 

learning outcomes of the Study 

program, namely being able to apply the 

science learning theory in 

MI/Elementary School contextually.  

The results of observations by the 

researchers when teaching the Science 

courses 1 in Even Semester 2019 in two 

different classes of the PGMI Study 

Program showed that the main problem 

faced by students was the difficulties in 

presenting the science concept from 

textbooks or modules, learning media 

(videos and PowerPoint slides), and 

virtual laboratories into real-life 

contexts. Especially for abstract 

concepts such as matter and its changes, 

motion, force, and effort; temperature 

and heat; Light.  

Contextual Learning (CTL) 

provides direct experience in the form 

of steps that allow students to think 

critically and creatively in increasing 

their intellectual potential (Johnson 

2007). So, students can practice their 

high-order thinking skills appropriately. 

Contextual learning allows students to 

connect theory and knowledge gained 

with the context of everyday life. 

Presenting the real situations in front of 

students will encourage them to use a 

scientific approach and apply it in their 

daily life (Bustami, Syafruddin, and 

Afriani 2018; Susialita 2016). 

The steps of the CTL approach 

according to primary and secondary 

education (Dikdasmen) (in Santi, 

Panjaitan, and Maulana 2017) namely 

constructivism, questioning, inquiry, 

community learning, modelling, 

reflection, and authentic assessment. If 

applied in science learning, CTL is 

proven to be more effective when 

compared to conventional learning 

models (Mukhtar 2015; Ridwanulloh 

2016). CTL can encourage students' 

critical thinking skills and motivate 

them to explore and express opinions in 

a group (Bustami et al. 2018). Based on 

the research conducted by (Santi et al. 

2017), The CTL approach with teaching 

materials of Lesson Plan (RPP)and 

Worksheets applied to science material 
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(Sound Energy and Its Nature) not only 

improves learning outcomes but also 

has a positive effect on the percentage 

of student activities.  

Worksheets can be used as a media 

for implementing the contextual 

learning. The CTL approach and the use 

of worksheets have been shown to have 

a significant positive effect on students' 

understanding, motivation and 

activities. The combination of the two 

produces a CTL-based Worksheet. 

(Nursanti, 2019) applying Student 

worksheet (LKM) with the contextual 

approach at the mathematics subjects 

and finds an increase in visual, 

symbolic, and verbal representations in 

students.  A number of researches 

regarding the application of CTL-based 

student worksheets in junior high school 

students prove that there is an increase 

in students' critical thinking skills and 

scientific attitudes (Ummah, Wilujeng, 

and Piyambodo 2018).  

Several researches regarding the 

application of CTL-based student 

worksheet (LKM and LKS) have been 

conducted and have shown positive 

results. Previous research on this topic 

has been applied in various subjects or 

courses at the elementary, junior high, 

high school and university levels. 

However, no research has been found 

regarding the CTL-based student 

worksheet (LKM) applied to students of 

prospective teacher of MI/Elementary 

School. This attracted the attention of 

researchers because one of the 

competencies that PGMI students 

should have is the mastery of the 

Science concepts. The purpose of this 

research is to develop Student 

Worksheets Based on Contextual 

Teaching and Learning in Science 

Learning Courses in MI/Elementary 

School.

B. Research Methodology 

Research on the development of 

Student Worksheets (LKM) is a type of 

Research and Development (R&D) 

research. The development design that 

will be used in this research is ADDIE.  

(Mulyatiningsih 2012) described the 

ADDIE development design stages, 

starting from analysis, design, 

development, implementation and 

evaluation. 
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The analysis or processing 

technique of the data in this 

development research is descriptive 

quantitative. The analysis was done by 

calculating the percentage of each 

aspect of the LKM feasibility criteria 

and students' perception questionnaires 

by using equations (1):  

K =  F/(N × I × R)  ×100% ………… 

(1) 

Explanation: 

K = Percentage  

F  = Total Number of Answer 

N = Highest Score  

I = Number of Question 

R = Number of Respondents/Validator.

C. Research Result and Discussion 

The needs analysis is an analysis 

carried out as a first step before making 

Student Worksheets (LKM). This aims 

to determine the need for teaching 

materials to be used in the course of 

Study and Learning Science 

MI/Elementary School 2. This analysis 

was carried out based on the 

questionnaires that had been distributed 

to students who would take the Course 

of Study and Learning Science 

MI/Elementary School 2. 

Questionnaires in the form of Google 

form were distributed to all PGMI study 

program students of the fourth 

Semester. Table 4.2 shows the results of 

the needs analysis of the PGMI Study 

Program for the Course of Study and 

Learning Science MI/Elementary 

School 2. 

The Student Worksheet (LKM) 

criteria needed by students are based on 

distributed questionnaires, which 

include learning accompanied by easy 

to understand examples and theoretical 

summaries, accompanied by 

illustrations, examples, and brief 

material, simple and easy to understand, 

contain pictures with steps/procedure of 

work, and brief and clear material, 

reflecting the characteristics of the 

subjects in MI/Elementary School, and 

can adjust to the current situation. 

Curriculum analysis is carried out 

so the researchers know what material 

will be included in the student 

worksheet (LKM). These materials are 

adjusted to the course achievements and 

the level of material that allows them to 

be developed in student worksheet 

(LKM) CTL. The four materials 
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appointed contained physics, chemistry, 

biology content, and a combination of 

three of them. Curriculum analysis 

produces 4 chapters which will be 

included in the Student Worksheet.  

The first chapter is "Materials and 

Its Characteristics" consists of 

practicum for the manufacture of types 

of mixtures, analysis of the relationship 

between temperature and solubility 

levels, and making posters of physical 

and chemical changes.   The second 

chapter is "Temperature and Heat" 

consists of a practicum of making a 

simple thermometer and a 

demonstration of heat transfer. The third 

chapter is "Plant and Animal 

Respiration" consists of practicum of 

making a simple respirometer and the 

factors that affect respiration.  Chapter 

four "Environmental Pollution" consists 

of a practicum of making water 

purification equipment and observing 

the types of pollution in the surrounding 

environment.    

The CTL approach contains 7 main 

components, namely: Constructivism, 

Discovering/Inquiry, Asking, Learning 

Community, Modelling, Reflection, 

Actual Assessment (Dirjen Dikdasmen 

Depdiknas, 2003: 10). These seven 

components form the basis for 

designing the stages in the student 

worksheet (LKM). Each stage is 

represented by a different symbol and 

will be a sign of that stage in the Student 

Worksheet (LKM).   At the Design 

Stage, produced the design of the parts 

of the Student Worksheet (LKM) that 

follows the main components of the 

CTL Approach. 

 

Figure 1 LKM 

Cover  

 

Figure 2 Objectives  

 

Figure 3 Brief Material 
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Figure 4 Procedure Figure 5 Observation                Figure 6 Discussion Material 

Result     

 

 

 

 

Figure 7 Sample Cases                           Figure 8 Reflection 

 

The next stage is the development 

stage. This stage is the product 

realization stage. Student Worksheets 

(LKM) have been prepared based on the 

designs in the previous stage. 

Furthermore, the student worksheet 

(LKM) is validated (feasibility test) by 

two experts, a material expert (content 

and presentation feasibility) and a 

language and design expert (language 

and graphic).   

Table 1 Content Feasibility Aspect Test Results 

No Content Feasibility Components Percentage (%)  Description 

A Worksheet Coverage 100 Very Feasible 

B Material Accuracy 94,44 Very Feasible 

C Updates 91,67 Very Feasible 

D Contains Productivity Insights 100 Very Feasible 

E Stimulates Curiosity 91,67 Very Feasible 

F Developing Life Skills 91,67 Very Feasible 

G Based on Contextual Teaching and Learning 92,5 Very Feasible 

H Cohesiveness 100 Very Feasible 

 Average 95,24 Very Feasible 
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Tabel 2 Language Aspect Test Results 

No Language Components Percentage (%) Description 

A Accordance with Students’ Developments 87,5 Very Feasible 

B Communicative  100 Very Feasible 

C Dialogical And Interactive 87,5 Very Feasible 

D Straightforward 87,5 Very Feasible 

E Coherence and Orderliness 100 Very Feasible 

F Conformity with Rules of Language  75 Very Feasible 

G Use of Terms and Symbols 100 Very Feasible 

 Average 91,07 Very Feasible 

Table 3 Presentation Aspect Test Results 

No Presentation components Percentage (%) Description 

A Presentation Technique   100 Very Feasible 

B Material Presentation Support 100 Very Feasible 

C Presentation 100 Very Feasible 

 Average 100 Very Feasible 

Table 4 Graphic Aspects Test Results 

No Graphic Components Percentage (%) Description 

A Worksheet Cover Design 91,67 Very Feasible 

B Worksheet Design 96,3 Very Feasible 

 Average 93,98 Very Feasible 

 

The graph of the feasibility 

comparison of each aspect (feasibility of 

Content, Language, Material 

Presentation, and Graphics) is shown in 

Figure 9.  

 
Figure 9 Comparisons of Analysis 

Results of Each Aspect of Feasibility 

Test 

 

After the researchers made a 

number of revisions to the Student 

Worksheet, then the implementation 

stage was carried out. In this case, the 

researchers collected student 

assessment data on the student 

worksheet (LKM) using the 

questionnaires.  The results of the 

questionnaires will serve as the basis for 

the author as an evaluation material in 

revising the final stage of the student 

worksheet (LKM). 

At the evaluation stage, the 

researchers evaluate and revise the final 

stage based on input from students. 
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Students assess that the student 

worksheet is good enough with various 

components developed according to the 

CTL stage. Student Worksheets (LKM) 

are easy to understand because it uses 

effective sentences, consisting of 

various activities that are closely related 

to their daily lives. Moreover, this 

student worksheet (LKM) is also quite 

simple, equipped with a lot of 

discussion material and there are 

columns for writing reflections, 

containing case examples, illustrations, 

and brief material that can motivate 

students to study the student worksheet 

(LKM).   

The points that are revised in the 

student worksheet (LKM) in this second 

stage are the addition of a glossary 

because there are many terms that are 

difficult to understand in student 

worksheets (LKM).   Furthermore, there 

is also advice on adding the written line 

markers in the reflection section, 

improving image quality, adding images 

to the section on air pollution and heat 

transfer, typing errors, changing the 

position of the summary with practice 

questions, clarity of procedures for 

filling out the observation result sheets 

and working steps, and clarify the 

periodic system of the elements in the 

chapter of materials and its 

characteristics.  

The first stage that needs to be done 

before developing the Student 

Worksheets (LKM) and instruments is 

the analysis stage. The student 

worksheets (LKM) development begins 

with analysing the student needs. The 

needs of Student Worksheets (LKM) 

analysis is carried out on the students 

who took the course of Study and 

Learning Science at PGMI Study 

Program, Tarbiyah Department, FTIK 

IAIN Palangkaraya.  

Students need and want the student 

worksheets (LKM) that are simple and 

easy to understand, have detailed work 

steps, and can adapt to the student's 

situation (in other words, they are easy 

to use and require materials that are easy 

to find). The use of student worksheets 

(LKM) in the course of Study and 

Learning Science is an integral part. 

Student worksheets (LKM) is not only 

intended for practicum activities but 

also observation activities and projects 

assigned to students.  

Worksheets have enormous 

benefits, both for educators and 

students. Febriana (2014) revealed that 
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worksheets allow teachers to be able to 

teach concepts or ideas in a concrete 

manner and motivate students to be 

active in learning.  

Worksheets can be developed 

based on the trends or needs of students 

in a particular place. The use of 

worksheets in science subjects is very 

necessary because it can improve 

learning outcomes (Setyorini 2014; 

Tarigan, Agung, and Parmiti 2019) and 

students' activities (Suratmi, Laihat, and 

Fitrianti 2019).  

After the needs analysis stage is 

complete, continued with curriculum 

analysis which also includes concept 

analysis to adjust the material in the 

student worksheet (LKM) with the 

course achievements and the breadth of 

the material that allows being developed 

in the CTL student worksheet (LKM). 

The analysis was also carried out by 

noticing the basic competencies in 

science learning in MI/Elementary 

School.  

Curriculum analysis aims that 

researchers know and adapt the material 

to the expected competencies and serve 

as guidelines in developing Worksheets. 

This will determine the concepts needed 

in the learning process (Yudhi 2017). 

Based on the consideration of 

efficiency and limitations of 

development, the material to be 

developed is in the form of student 

worksheets (LKM) which includes the 

contents of Physics, Chemistry, 

Biology, and a combination of the three 

of them. The four chapters are Material 

and Its Characteristics, Temperature and 

Heat, Animal and Plant Respiration, and 

Environmental Pollution.  

The second stage after analysing 

the needs and curriculum is the design 

stage. This student worksheet (LKM) 

was developed based on the CTL 

Approach which contains 7 main 

components, namely: Constructivism, 

Discovering/Inquiry, Asking, Learning 

Society, Modelling, Reflection 

(Fiteriani and Solekha 2016; Ratnawati, 

Trisnawati, and Prasetyo 2020).   

The components in the CTL are 

translated into the parts that construct 

the student worksheet (LKM). The 

constructivism stage is represented by 

“Example Cases in Everyday Life”. The 

discovering stage is represented by the 

observation activities in student 

worksheets (LKM), starting from the 

preparation of tools and materials to 

work steps. The learning community 
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stage is included in the “Results of 

Observations”. The questioning stage is 

included in the “Discussion Materials”. 

The modelling stage is included in a 

further discussion. The Reflection stage 

is written in the "Reflection" section on 

the student worksheet (LKM). Lastly, 

the authentic assessment stage is 

included in the working of the practice 

questions working at the end of the 

student worksheet (LKM).  

The use of developed worksheets 

on a contextual-based is known to 

improve science process skills (Fanani 

& Fauziah, 2018), motivation (Wati 

2019), learning outcome (Usmaedi and 

Alamsyah 2016), help students achieve 

the learning goals (Ratnawati et al. 

2020). The next development stage of 

student worksheets (LKM) after the 

design stage is the development stage. 

At this stage, the researchers developed 

a feasibility test instrument, developed 

the student perception questionnaires 

instruments, and conducted a feasibility 

test on the experts. The results of the 

feasibility test are in the form of revised 

student worksheets (LKM) based on 

assessments, suggestions, and input 

from experts.  

After the design stage, it was 

continued at the implementation stage 

of distributing student worksheets 

(LKM) to students to find out students' 

perceptions of student worksheets 

(LKM) which will be discussed next. 

Then it closes with the final stage in the 

form of an evaluation of the 

implementation results of student 

worksheets (LKM) which allows 

researchers to do the second stage revise 

in order to produce a final draft of the 

student worksheet (LKM) which ready 

to be printed. 

The feasibility test instrument used 

was adapted from BSNP with the 

addition of a CTL component and the 

cohesiveness of the material. Faridah (in 

Nurhayati, 2020) explained that BSNP 

is a professional and independent 

institution in charge of developing, 

monitoring, and evaluating the national 

education standards. Furthermore, they 

are also in charge of “conducting the 

national exams, providing 

recommendations to the government 

and local governments in quality and 

control assurance of education, 

assessing the appropriateness of 

content, language, presentation, and 

graphics of textbooks”. The standard in 
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this case is the feasibility of content, 

language, presentation, and graphics on 

Student Worksheets. 

The instrument was developed by 

researchers based on the 

aforementioned standards. According to 

the BSNP Report (in Handoyo 2016), 

the benefit of the assessment instrument 

is to get a tool to be able to assess the 

standardized textbooks and can also be 

used to assess the appropriateness of 

content, language, presentation, and 

graphics. Thus, students can achieve the 

learning objectives or competencies that 

were previously targeted.  

The results of the feasibility test for 

each aspect are in the “Very Feasible” 

category. The highest percentage was 

achieved in the material presentation 

aspect, namely 100%, followed by the 

content feasibility aspect of 95.24%, the 

graphic aspect of 93.98% and the last 

one, the language aspect of 91.07%.  

The student worksheet (LKM) revisions 

was included the revisions on the table 

of observation results, work steps, and 

details writing of quantity units. 

The presentation aspects include of 

presentation techniques, supporting the 

material presentation, and presentation, 

the three of its reach a 100% of 

feasibility percentage. This means that 

student worksheets (LKM) have 

advantages in terms of logical and 

consistent presentation of chapters, 

coherent concepts, and the balance of 

substance between activities on the 

Worksheet. 

Content feasibility aspects are 

include worksheet coverage, material 

accuracy, up-to-date, contain the insight 

of productivity, stimulate curiosity, 

develop life skills, CTL components, 

and cohesiveness. The component that 

achieved the highest percentage in this 

aspect was insight of productivity and 

cohesiveness. This shows that this 

student worksheet (LKM) has 

advantages in presenting activities that 

can motivate and foster a spirit of 

independence, work ethic, innovation, 

creativity, and competitiveness. 

Moreover, this student worksheet 

(LKM) also contains science material 

which is divided into physics, 

chemistry, biology and a combination of 

the three of them.  

CTL-based worksheets will be 

integrated with life skills education 

which is outlined in the activities and 

practicum therein. This trains students 

to construct conceptual understandings 
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independently through various activities 

such as exploring, processing, and 

problems solving. Thus, students will be 

able to carry out learning independently, 

relating to everyday life (Prastiwi 

2016). 

The graphic aspect includes the 

cover design and sheets design which 

are both in the “Very Feasible” 

category. This shows that student 

worksheets (LKM) have fulfilled the 

provisions of letters and illustrations 

that are clear and easy-to-read, and 

cover designs and worksheet designs 

that have a proper, appropriate, and 

proportional layout, typography, and 

illustrations. 

The last aspect, if it is viewed from 

the language aspect, this student 

worksheet (LKM) has advantages in 

communicative language and 

illustrations, integrity and coherence 

between chapters and paragraphs, and 

consistent use of terms and symbols. 

From this language aspect, there is one 

component that is the lowest compared 

to all components in this student 

worksheet (LKM) feasibility 

assessment, namely “Conformity with 

Rules of Language” which only reaches 

a percentage of 75%.  

Apart from these components, two 

other components that have a fairly low 

percentage compared to other 

components are “Conformity with 

Students' Developments”, “Dialogical 

and Interactive” and “straightforward”. 

These results indicate the deficiencies of 

this student worksheet (LKM) apart 

from a grammar and spelling 

perspective, namely that there are 

concepts, language or terms that are still 

difficult for students to understand. This 

is in accordance with the results shown 

by the student's perception 

questionnaires which contains 

suggestions of adding a glossary to the 

student worksheets (LKM) so that the 

difficult terms can be understood 

properly. This will be updated in the 

final stage revision of the student 

worksheet (LKM). The ability to 

motivate students and the ability of 

student worksheets (LKM) in building 

interactive communication is not very 

visible yet, as well as several sentence 

structures and normative terms that need 

further review. 

The students' perception 

questionnaires shows that the use of the 

CTL approach in the Student Worksheet 

gives interest to students because of the 



JPSD Vol. 7 No. 1, Maret 2021                                     Sulistyowati & Syar 

ISSN 2540-9093 

E-ISSN 2503-0558 

29 

problems and illustrations are appointed 

close to their daily lives. Worksheets 

that allow students to become 

acquainted with problems that exist 

around their environment can train 

students to think of the solutions to these 

problems and ultimately be able to 

apply them (Prastiwi 2016). 

Students' perceptions of worksheets 

are influenced by various things. Afifah 

et al. (2017) found that writing, images, 

and colors can affect students' 

motivation in studying the worksheets. 

Aside from that, the practice questions 

in it allowing students to gain 

knowledge and train them to learn 

independently. 

Among the three aspects assessed 

by students, the usefulness aspect 

reached the highest percentage. This 

means that according to students 

'perceptions, this student worksheet 

(LKM) helps them to understand 

science material, ease them in the 

learning process, the students' interest in 

using student worksheet (LKM) enables 

them to be interested in exploring 

science material and gives them 

motivation in the learning process. 

 

D. Conclusion 

Development of CTL-based 

Student Worksheets (LKM) is 

developed using the ADDIE design 

which includes the analysis stage (needs 

and curriculum analysis), the design 

stage (combining LKM components 

with CTL stages), the development 

stage (making instruments and 

feasibility test), implementation stage 

(distribution of LKM to determine the 

students' perceptions) and evaluation 

stage (final stage revision of LKM). 

Based on the results of the feasibility 

test, the LKM is in the "Very Feasible" 

category with the percentage of the 

material presentation aspect of 100%, 

followed by the content feasibility 

aspect of 95.24%, the graphic aspect of 

93.98%, and the last one is the language 

aspect of 91.07%.
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