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Abstract  

 

This research was conducted to improve the teaching-learning process in the classroom, in the form of improvements to 

teaching materials used by teachers so far, with the hope that students will be able to think critically in addressing a 

problem. Improvements were made using the Tessmer development method with the aim of seeing the effectiveness of 

the handout teaching materials used to solve learning problems. The results showed that the handout teaching material 

developed proved to be effective based on aspects of classical completeness cognitive learning outcomes with a student 

achievement rate of 79.16%, critical thinking skills of students at 50%, and student response at 85.69%. 
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INTRODUCTION 
Education is the essence of life for personal 

and community development to face hopes and 

obstacles for a better future. One component of 

education is learning, whose main purpose is to fully 

develop individual talents, to realize creative potential, 

the achievement of personal goals and personal 

responsibility for social life in society. So that 

systematically education and learning are sustainable 

actions to achieve a better life [1]. 

 

Education in Indonesia tends not to experience 

a significant increase, so that the Indonesian nation has 

not been able to compete with other countries. The 

results of the Program for International Student 

Assessment (PISA) in 2015, stated that Indonesian 

students' scientific, mathematical, and reading abilities 

are still relatively low which places Indonesia in the 

66th position out of 72 participating countries [2]. 

 

The tendency of learning Natural Sciences 

(IPA) learners only study science as a product, 

memorizing concepts, theories and laws. Therefore, 

attitudes, processes, and application competencies to 

apply knowledge experience difficulties because critical 

thinking competencies are not honed. According to 

Budsankom et al., [3] a student with critical thinking 

skills and active learning will be able to solve problems 

and make decisions logically. 

 

Wahyuni [4] states that critical thinking skills 

are related to one's ability to identify, analyze and solve 

problems creatively and think logically so that they get 

the right decision. Skills are trained by providing 

stimuli that require a person to think critically. This is 

in line with Walker & Finney [5] states that critical 

thinking is an intellectual process in conceptualizing, 

applying, analyzing or evaluating as information 

obtained from observations, experiences, and 

reflections. 

 

Zaini [6] said that critical thinking skills are 

categorized as good if they are able to define problems, 

make hypotheses, collect, analyze, and make 

conclusions. The ability to think critically provides the 

right goal, because someone has thoughts that are 

always curious. Duron et al., [7] argues that someone 

who is active in critical thinking always emphasizes 

questions and problems clearly, and assesses 

information in a relevant way, uses abstract ideas, 

thinks logically, and communicates effectively. This is 

in accordance with the opinion of Bloom [8] that 

students involved in critical thinking are able to 

improve thinking skills starting from the smallest to the 

most complex levels. 
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To bring up and improve students' critical 

thinking skills teaching materials are needed. One form 

of teaching materials is handouts [9]. Handouts are 

teaching materials in the form of descriptions from 

various sources relevant to the material to enrich 

knowledge [10]. Through teaching materials teachers 

can easily carry out learning activities and students find 

it easier to learn [10]. Teaching materials are written 

according to the learning provisions, evaluation 

materials and interesting teaching materials for students 

to learn. According to Pannen & Purwanto [11] 

teaching materials are instructional materials that are 

arranged systematically for teachers and students in 

learning activities. 

 

Prastowo [9] if teaching materials are available 

that are varied, innovative and interesting, then there 

are at least three uses of teaching materials for students, 

namely (1) learning activities are increasingly 

interesting; (2) students have the opportunity to learn 

independently; (3) students easily understand each 

competency they mastered. Teaching materials 

developed refer to the structure of teaching materials in 

general of Depdiknas [10] namely titles, semesters, 

instructions for learning, achievement of competencies, 

indicators, supporting information and work 

procedures, exercises, and assessment. 

 

Prastowo [9] states "handouts are teaching 

materials sourced from literature that are relevant to the 

subject matter and facilitate students in the learning 

process". Characteristics of handout teaching materials 

include (1). Rich information that provides a more 

complete frame of mind; (2) teaching media a detailed 

description of the contents of the handout; (3) Handouts 

are given before starting the lesson. Handouts are 

teaching materials that can be said to be practical 

because the handouts contain material summaries, so 

students can immediately know the important parts of 

the material being studied. 

 

The results of the researchers 'initial 

observations of students at SMPN 4 Karang Intan show 

the learning process uses package books from certain 

publishers with a limited number of package books 

available and students' motivation to obtain textbooks is 

still low, the use of package books has not been fully 

used as a learning material students themselves at 

home, in the learning process students are less active in 

observing, arguing, analyzing and even concluding a 

problem so as not to produce students who have critical 

thinking skills. Walker & Finney [5] argues that critical 

thinking is an intellectual process in making concepts, 

applying, then analyzing, then trying to find other 

alternatives in solving problems. 

 

The activity of developing students 'critical 

thinking skills at SMPN 4 Karang Intan needs to be 

carried out, therefore the authors develop teaching 

materials in the form of handouts of solar system topics 

based on students' critical thinking skills developed 

according to Curriculum 2013. Critical thinking skills 

are obtained through practical activities, discussions 

and practice questions to solve the problem of a 

problem formulation by thinking critically and 

logically. The research objectives are (1) evaluating the 

validity of handout teaching materials; (2) evaluates the 

practicality of handout teaching materials; and (3) 

evaluating the effectiveness of handout teaching 

materials. Through handout teaching materials on the 

topic of the solar system, the science learning process 

does not only understand natural science concepts, but 

invites students to think constructively and bring 

students to interesting, fun learning, challenging 

students to think and reason to improve thinking skills. 

 

RESEARCH METHODS 
The research method used is a method of 

learning improvement by focusing on aspects of the 

effectiveness of learning. This study uses the Tessmer 

[12] research model which consists of five steps. The 

five steps are as follows: 1) Self evaluation (self 

evaluation); 2) expert opinion (expert review); 3) 

individual trials (one to one); 4) small group trials; and 

5) field test. 

 

 
Fig-1: Research Model Flow [12] 
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RESEARCH RESULTS AND DISCUSSION 
Initial product improvements include making 

the cover design so that it shows the existing studies in 

teaching materials and attracts the attention of students; 

strengthening materials by sorting materials in more 

detail and in a complex manner; sentence structuring is 

made to attract reading interest; arrangement of images 

made clearer, detailed and attractive colors; and making 

questions that present HOTS questions that can improve 

students' critical thinking skills. 

 

From the results of the analysis compiled 

instructional materials handout solar system topics with 

systematic consisting of: 

1. The design of the cover (cover), interesting 

against the background of the solar system can 

arouse interest and attract the attention of 

students to learn it. As explained by Arsyad 

[13], that the media chosen in the learning 

process must also be easily seen and 

interesting so that students are moved and 

encouraged to pay attention to the message 

conveyed through handout teaching materials. 

Thus the handout teaching material 

requirements of the solar system based on 

critical thinking skills developed in terms of 

covers have been met. 

2. Preface contains thanks to God, requests for 

criticism and suggestions; 

3. Contents of handout teaching materials, 

containing systematic handouts that are 

supplemented with activity instructions to 

foster critical thinking, among others, let's 

think, let's read, let's find out, masri discuss, 

let's be creative and let's practice. 

4. Instructions for the use of teaching materials 

and Table of contents, containing systematic 

handouts; compiled contains ways to use 

teaching materials to facilitate students 

learning handout teaching materials and foster 

students' critical thinking power. Presentation 

of handout teaching materials is equipped with 

guidelines for the use and content of critical 

thinking skills handout teaching materials such 

as let's think to formulate a problem, let's find 

out to formulate hypotheses and observations, 

let's read to collect data, let's discuss to collect 

data and analyze data, be creative to formulate 

conclusions and let's practice to analyze data 

and be arranged in such a way; handout 

teaching materials are made simple and use 

language that is not too standard making it 

easier for students to learn it. Presentation in 

simple language will make the module not 

boring and will be easy to use, as explained by 

Sudjana [14] that teaching materials that are 

easily obtained and easy to use greatly help the 

tasks of the teacher. Thus the handout 

requirements developed based on critical 

thinking skills in terms of the presentation of 

the handout have been met. 

5. List of images, containing the number of 

images, title and number where the image is 

located. The pictures presented in the handout 

teaching materials are mostly with pictures and 

colors that match the original making it easier 

for students to learn. This is in line with the 

opinion of Monica and Laura [15] stating that 

color images can attract someone's attention 

rather than black and white images. Arsyad 

[13] also states that images with true colors are 

important visual elements to give the 

impression of separation which can heighten 

the realism of the object being described, show 

similarities and differences and create certain 

emotional responses to students. Thus the 

handout teaching material requirements 

developed based on critical thinking skills in 

terms of the image have been met. 

6. Competence of solar system topics. 

7. The concept map contains a summary of the 

subject matter of the solar system. 

8. Description of teaching materials on handout 

topics of the solar system based on critical 

thinking skills containing material about the 

solar system, earth's movements, moon's 

movements, solar eclipses and lunar eclipses 

which are supplemented with discussion, 

practice questions, feedback and answer keys. 

Presentation of complete material in handout 

teaching materials is very helpful for students 

to know about the material being learned so 

that it is easily understood by students. This is 

confirmed by Angkowati [16] that the 

development of natural science learning can 

train critical thinking skills. Fadilah et al., [17] 

also states that the Guided Inquiry-based 

learning module is effective enough to 

improve students' higher-order thinking skills. 

Thus the handout teaching material 

requirements developed by the solar system in 

terms of completeness of the material have 

been met. 

9. The pages in the handout that were developed 

were found statements that developed students' 

critical thinking skills. As explained by 

Lambertus [18] that critical thinking skills 

need to be trained continuously which can 

become a habit. Thus the handout teaching 

material requirements which the topic of the 

solar system based on critical thinking skills 

developed have been met. 

10. The summary contains a summary of the 

topics of the solar system; 

11. Glossary contains words or terms that are 

considered new or unfamiliar with their 

explanations; 

12. Bibliography contains sources that are used in 

making handouts. 
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At this initial product development stage, 

instruments, and practice questions before learning and 

after learning as a support, are developed to implement 

handouts to measure students' critical thinking skills. 

 

 

Effectiveness of Handout Teaching Materials 

Data obtained from field tests on VII grade 

students as many as 24 students. Effectiveness can be 

seen from the cognitive learning outcomes of students 

and their critical thinking skills which are described in 

the following Table 1 and 2. 

 

Table-1: Student cognitive learning outcomes 

No Student Name Pre- test Post -test 

Score M/NM Score M/NM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

A.Kholik 

A.Zalfiqri 

Ayu W 

Irwan B 

Lukman N 

Mardiatus S 

Marliana 

Miladatul 

M.Doni 

M.Husein 

M.Piqhan B 

M. Rafik 

M.Rahman 

M. Riduan 

M.Taufiq 

Mujib Abas 

Nur K 

Nuril A 

Nurul H 

Putri Nadia 

Repanah 

Safiena N 

Sifa Wati 

Siti Khairiah 

50 

55 

60 

40 

35 

60 

65 

55 

35 

45 

55 

65 

30 

40 

45 

50 

55 

40 

35 

45 

50 

50 

60 

55 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

70 

85 

75 

65 

60 

75 

70 

90 

60 

65 

80 

85 

70 

70 

75 

75 

75 

65 

70 

75 

80 

85 

85 

65 

T 

T 

T 

TT 

TT 

T 

T 

T 

TT 

TT 

T 

T 

T 

T 

T 

T 

TT 

T 

T 

T 

T 

T 

T 

T 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

TT 

Average 48.95  73.74  

Classical Mastery (%) 0  79.16  

 

Table-2: Student critical thinking skills 

No Rated aspect Group Handout  Modus  Category  

1 2 3 4 5 

1 Formulate the problem 1 

2 

3 

4 

4 

4 

4 

3 

4 

3 

4 

4 

3 

4 

3 

3 

3 

4 

3 

3 

3 

3 

4 

3 

3 

4 

4 

3 

Good  

Very Good 

Very Good 

Good 

2 Formulate a hypothesis (temporary answer) 1 

2 

3 

4 

4 

3 

3 

4 

4 

4 

3 

3 

4 

3 

3 

3 

4 

4 

3 

4 

3 

3 

3 

3 

4 

3 

3 

3 

Very Good 

Good 

Good 

Good 

3 Designing experiments/observations 1 

2 

3 

4 

3 

4 

4 

3 

4 

4 

4 

3 

4 

4 

3 

3 

3 

3 

4 

4 

3 

4 

4 

3 

3 

4 

4 

3 

Good 

Very Good 

Very Good 

Good 

4 Collecting data 1 

2 

3 

4 

4 

4 

4 

4 

3 

3 

3 

3 

4 

3 

4 

4 

3 

4 

3 

3 

3 

3 

4 

4 

3 

3 

4 

4 

Good 

Good 

Very Good 

Very Good 

5 Analyze data 1 

2 

3 

4 

3 

3 

4 

4 

4 

4 

4 

3 

3 

4 

4 

3 

3 

3 

3 

4 

4 

4 

4 

4 

3 

4 

4 

4 

Good 

Very Good 

Very Good 

Very Good 

6 Formulate conclusions 1 

2 

3 

4 

3 

4 

4 

3 

4 

4 

4 

3 

3 

3 

4 

3 

4 

4 

4 

4 

3 

4 

3 

3 

3 

4 

4 

3 

Good 

Very Good 

Very Good 

Good 
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The development of handout teaching 

materials is declared effective based on data on 

cognitive learning outcomes and students' critical 

thinking skills. The results of this study are in line with 

research conducted by Angkowati [16] that module 

development is carried out effectively based on 

cognitive learning outcomes, critical thinking skills, 

character attitude, social attitude and social response of 

students. Whereas in Asnida's research [19] only details 

critical thinking skills, character behavior and social 

skills are classified as good. Andriani [20]; Fadilah 

[17]; Imama [21]; Mingle [22]; Setyowati [23] but did 

not elaborate on cognitive learning outcomes, character 

attitudes, social attitudes and student response attitudes 

but only details about critical thinking skills. 

 

CONCLUSION 
Based on the results of research conducted, it 

can be obtained several vertices that the development of 

handout teaching materials was declared effective based 

on data on classical learning completeness cognitive 

outcomes with an average of 79.16% and critical 

thinking skills of students with an average of 50%. 
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