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Abstract: The Sorogan learning method is individual learning with the activities of students giving their 

learning outcomes (strong) to the teacher. This study aims to determine the feasibility of handouts in improving 

students' mastery of concepts in acid-base material using the developed Sorogan learning method in terms of 

validity, practicality, and effectiveness. The research for developing this handout refers to the Research & 

Development (R&D) development method, which is limited to the limited trial stage. Handout validity consists 

of content and construct validity. Content validity gets mode 5 with very valid criteria. Construct validity 

includes graphical, presentation, and linguistic criteria. Graphic criteria get mode 5 with very valid criteria, 

presentation criteria get mode 4 with valid criteria, and linguistic criteria get mode 4 with valid criteria. The 

practicality of the handout is seen from the results of observing the activities of the students by obtaining a 

percentage of 95.71% and the student response questionnaire in terms of the criteria for content, graphics, 

presentation, and language, getting a percentage respectively 98.33%, 96.67%, 97, 77%, and 100% with very 

practical criteria. The effectiveness of the handout is seen from the increase in pretest to posttest scores for each 

student using the N-Gain Score formula, and a value of <g> 0.8 is obtained, or it can be said to increase by 80% 

with high criteria. Classical completeness gets a percentage of 100% with very effective criteria. It shows that 

using handouts with the Sorogan learning method in acid-base chemistry learning can improve students' mastery 

of concepts and learning outcomes. The handout on acid-base material using the Sorogan learning method was 

declared feasible because it met the validity, practicality, and effectiveness criteria. 
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INTRODUCTION 

Education is a deliberate and structured action 

to create a learning environment that enables students 

to develop their talents through an exciting and fun 

learning process to achieve national education goals 

[1]. One of the efforts to achieve these national 

education goals is to improve the quality of education 

at every level through curriculum development. Since 

the 2021/2022 school year, the latest curriculum has 

been launched to recover from learning lag, namely 

the Independent Curriculum is implemented in stages 

at various school levels. 

The Merdeka curriculum is a simple and 

flexible curriculum to support learning loss. The 

Independent Curriculum focuses on independence in 

applying essential and flexible material according to 

students' interests, needs, and characteristics. In this 

case, setting students is the most important goal. 

There are three main objectives of the Independent 

Curriculum, namely students, students, and students. 

Teachers and students are given the freedom to 

implement an effective and fun learning system. Such 

a pattern of teaching and learning contributes to 

improving the quality of the national education 

system [2]. 

The first step that must be taken by every 

teacher who will apply Independent Curriculum 

learning is to carry out a diagnostic test. Diagnostic 

test results can be used as the main guideline 

regarding students' initial abilities for teachers in 

preparing lesson plans. Learning that is formed is 

learning that is carried out in a differentiated manner 

or based on the talents and interests of students [2].  

The difference between the Independent 

Curriculum and other curricula is emphasizing using 

student-centered learning methods and training 

student independence, namely the learning model 

Project Based Learning (PjBL) [3-4]. The 

Independent Curriculum has main characteristics aim 

to support the learning recovery process. The main 

attributes in question are project-based learning 

aiming to develop student character competencies and 

focus on essential material so that in-depth learning 

on basic competencies, such as literacy and numeracy, 

has sufficient time [4]. 

Several things form the basis of the shift in the 

learning paradigm, including the view of teacher-

centered learning towards student-centered, one-way 

towards interactive, isolation towards a networked 

environment, virtual/abstract towards real-world 

contexts, personal towards team-based learning, 

passive towards active-investigative, broad to 

distinctive behavior empowering rules of engagement, 

single-taste stimulation to all-round stimulation, one-

way relationship to cooperative, single tool to 

multimedia tool, mass production to customer needs, 

single conscious effort to plural, one science shift 

towards multidisciplinary knowledge, centralized 

control towards autonomy and trust, factual thinking 
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towards critical, and knowledge transfer towards 

knowledge exchange [5]. 

Teaching materials are all types of materials 

(written and unwritten) that are systematically 

arranged and used to help teachers carry out the 

learning process in class. Teachers, teaching 

materials, and the learning environment positively 

affect student learning satisfaction [6]. In addition, 

teaching materials can also help improve student 

learning outcomes [7][8]. One of the teaching 

materials that students can use as a learning resource 

is handouts. Handouts are one of the teaching 

materials that are useful for students during the 

learning process [9]. Through flyers, it is easier for 

students to understand essential concepts in learning 

material, positively impacting student learning 

outcomes [10][11]. Handouts as learning resources 

can be used by students to study independently before 

the teacher explains during class learning [12]. 

Handouts as teaching materials were 

developed based on the needs of students, which can 

be seen from the results of the test questions and the 

distribution of questionnaires conducted at one of the 

public high schools in Surabaya. Under the test 

questions' results and the questionnaire filled out by 

30 students who had received acid-base material, the 

average score on the test questions was 48.33. Based 

on the questionnaire results, students considered 

chemistry lessons difficult to understand because 

there were many formulas. They had embedded in 

students' minds that chemistry is a complex subject. 

Still, in acid-base material, some students think the 

material is difficult to understand depending on how 

the teacher explains the material. Based on interviews 

with chemistry teachers, students have never used 

handout teaching materials in the learning process 

because the teacher considers Chemistry LKS and 

textbooks sufficient as teaching materials for students. 

The low learning outcomes of students in 

chemistry subjects, especially acid-base material, are 

because students quickly forget the material that the 

teacher has taught, and acid-base material is quite 

tricky because, in general, students rely more on 

explanations from the teacher without trying to want 

to know more. Acid-base material contains many 

essential concepts to be understood by students. Acid-

base material requires understanding, skill, and 

practice. Therefore, if students cannot master the 

concepts in the material being studied, students will 

have difficulty following the learning process [13].  

To make it easier for students to remember and 

understand the concept of material before learning, 

teaching materials that apply the Independent 

Curriculum with unique learning methods are needed 

to store information so that it is easy to remember for 

a long time and also makes it easier for students to 

understand the concept of the material being studied. 

The learning method is the method that the teacher 

uses to teach, and this method is used as a tool to 

achieve learning objectives [14]. The problems above 

can be overcome by using the Sorogan learning 

method, in which in this learning method handouts are 

the primary teaching material besides Student 

Worksheets [11]. In the syntax of the Sorogan 

learning method, there is a diagnostic test according to 

one of the stages of implementing the Merdeka 

Curriculum. Learning using the Independent 

Curriculum is centered on students [15]. It follows the 

student-centered Sorogan learning method [16]. Using 

teaching materials in the form of handouts with the 

Sorogan learning method, students can find their 

conceptual understanding that will be applied in 

project-based learning.  

The Sorogan learning method is individual 

learning in which students usually provide learning 

achievement (substantial) by paying attention to and 

listening to the accuracy of the material concepts they 

have understood to the teacher [17]. Kyai (teacher) 

acts as a recipient of the results of individual learning 

development of students (students) and must provide 

feedback in the form of reinforcement or justification 

if an error occurs from students; in this case, Kiya is a 

source of knowledge for students [18]. 

 

RESEARCH METHODS 

The subjects in this study were 30 class XI 

students at SMA Negeri 16 Surabaya who were 

conducted in the even semester of the 2022/2023 

academic year. The learning time lasts 40 minutes in 

the first meeting and 120 minutes in the second. This 

research uses Research and Development research 

type (R&D). As for the steps in this type of research, 

R&D, namely: 1) Preliminary study stage, 2) Media 

development stage, dan 3) Media trial stage [19]. 

However, this study was limited to limited trials at the 

media trial stage. This research design uses a "One 

group pretest-posttest design," the sample only uses 1 

class without a comparison class, as described below. 

 

 

 

 

Information: 

O1 : Pretest score (before being given learning with 

handouts) 

O2 : Posttest score (after being given learning with 

handouts) 

X : Learning with handouts 

The data collection methods used are the 

questionnaire method, the observation method, and 

the test method. The results of the data were obtained 

from the effects of validity, practicality, and 

effectiveness in the form of quantitative data. 

Validity is obtained from the data validation 

results using a validation questionnaire sheet. The 

data obtained are interpreted according to the 

following categories on the Likert scale: 

 

 

 

O1 X  O2 
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Table 1. Likert Scale 

 
Criteria Score 

Very valid 5 

Valid 4 

Quite valid 3 

Less valid 2 

Very invalid 1 

 

The data obtained during validation is ordinal 

data which cannot be performed using mathematical 

operations (addition, subtraction, multiplication, and 

division). Therefore, the determination is made 

according to the mode. The decision is set at the 

highest number [20]. The developed handout can be 

declared valid if it gets a minimum mode on a scale 4. 

The practicality of the handouts was obtained 

through student response questionnaires and activity 

observation sheets as supporting data. Assessment of 

student response questionnaire data is calculated 

based on the following Guttman scale: 

 

Table 2. Guttman Scale 

 

Answer 

Positive 

Question 

Score 

Negative 

Question 

Score 

 

Yes 1 0  

No 0 1  

Calculations to find out the percentage of 

student responses can be used the following formula: 

% Positive answer =  
∑ Answer score YES

∑ Maximum score
 x 100% 

 

% Negative answer 

=  
∑ Answer score NO

∑ Maximum score
 x 100% 

The percentage obtained is interpreted into the 

following criteria: 

 

Table 3. Criteria for Interpreting Student Response 

Scores 

 
Percentage Criteria 

0 – 20 Very less effective 

21 – 40 Less effective 

41 – 60 Effective enough 

61 – 80 Effective 

81 – 100 Very effective 

 

The students' responses in this study were said 

to meet the criteria if the responses obtained received 

a percentage of ≥61% [21]. 

The effectiveness of the handout is obtained 

from the pretest and posttest sheets. The results of the 

pretest and Posttest are tested for normality. After 

that, it can be searched for an increase in learning 

outcomes using the N-Gain formula as follows: 

< g > =  
Posttest score − pretest score

 maximum score − pretest score
 

 

The N-Gian Score obtained is interpreted into 

the following criteria: 

 

Table 4. N-Gain Score Criteria 

 
Value <g> Criteria 

<g> ≥ 0.7 High 

0.7 > <g> ≥ 0.3 Medium 

<g> < 0.3 Low 

Based on the N-Gain Score criteria, the 

developed handout can be feasible if the increase in 

learning outcomes obtained by students reaches ≥0.7 

with high criteria or ≥0.3 with medium criteria. 

 

RESULTS AND DISCUSSION 

The results of this study indicate that handouts 

on acid-base material using the Sorogan learning 

method can improve students' mastery of concepts 

and learning outcomes. The research results include 

validity, practicality, and effectiveness. 

 

Validation 

Validation was carried out by three validators: 

two chemistry education lecturers and one chemistry 

teacher. The validation results are validity data in 

terms of content and construct validity criteria which 

include the suitability of the handout content with the 

curriculum, usefulness of the material in the handout 

with learning outcomes, suitability of the material in 

the handout with learning objectives, and suitability of 

the handout with the Sorogan learning method. It also 

includes graphics, presentation, and language. The 

following are the validation results obtained: 

 

Table 5. Validation Results 

 

No. Rated Aspect Mode 

1. Content Validity 5 

2. Construct Validity 

Graphic 5 

Presentation 4 

Language 4 

 

On the content aspect, mode five is obtained 

with very valid criteria. It shows that the handout's 

contents follow the Sorogan learning method and the 

Merdeka Curriculum. The Merdeka Curriculum 

focuses on essential, relevant, in-depth material to 

build creativity and innovation. Students achieving 

critical competencies such as literacy and numeracy 

have sufficient time [22]. It is in line with the leading 

spirit of the Independent Curriculum, which is to 

improve the basic competence of numeracy literacy in 

students. The use of numeracy literacy-based 

questions in the developed handout follows the 

characteristics of the Independent Curriculum used in 
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this study. Researchers analyzed learning outcomes to 

develop learning objectives. 

The handout developed according to the 

Sorogan learning method consists of 1) Concept maps 

equipped with the relationship between prerequisite 

material and subject matter, 2) Prerequisite material, 

3) Each learning objective consists of subject matter, 

sample questions, and literacy-based practice 

questions numeracy, and 4) In the subject matter, 

sample questions, and practice questions based on 

numeracy literacy, there are keywords marked in bold 

that answer the learning objectives. The content of the 

handout has the substance of learning material, 

namely the accuracy of concepts and definitions. 

In the graphical aspect, mode five is obtained 

with very valid criteria. Visual aspects consist of 1) 

The handout format makes it easier for students to 

learn, 2) Selection of models, sizes, and colors, and 3) 

Harmony between the colors of text, background, 

images, and tables. Handouts are printed teaching 

materials that explain the subject matter very briefly 

and are used to assist students in participating in 

learning activities [23]. The choice of model, size, and 

color is adjusted to the students' clarity in reading the 

handout's contents. Meanwhile, color harmony makes 

the teaching material attractive [24]. 

In the presentation aspect, mode 4 is obtained 

with valid criteria. Presentation aspects consist of 1) 

Cover presenting the contents of the handout, 2) There 

is a place to write answers according to needs, 3) 

Presentation order, 4) Providing motivation and 

attraction, and 5) Interaction (giving stimulus and 

response). The cover handout displays an image, 

namely an image of an orange that has acidic 

properties and a colored solution in a beaker and 

Erlenmeyer, which is assumed to be the solution 

being tested with natural indicators. The accuracy of 

the size and type of font will provide comfort as long 

as students use teaching materials to create a pleasant 

learning atmosphere for students [24]. The developed 

handout provides a place to write down answers as 

needed. The developed handout also has a consistent 

presentation, and there is interaction with students, as 

well as providing an attraction for students.  

In the linguistic aspect, mode four is obtained 

with valid criteria. The linguistic aspect consists of 1) 

Clarity of the information presented, 2) Compliance 

with excellent and correct Indonesian writing 

conventions, and 3) Use of language effectively and 

efficiently (clearly and briefly). The information on 

the handout is well understood by students, as 

evidenced by all students answering practice 

questions for each learning objective on the handout. 

Researchers use effective and efficient language that 

students easily understand while following the rules 

of good and correct Indonesian writing. Suitable 

teaching materials or books are teaching materials or 

books that are written using good language and are 

easy to understand [25]. 

 

Practicality 

The practicality of the handouts was obtained 

through student response questionnaires and activity 

observation sheets as supporting data for the 

questionnaire. The response questionnaire is aimed to 

determine students' responses to handouts on acid-

base material using the developed Sorogan learning 

method.  

 

Table 6. Student Response Questionnaire Results 

 
No. Rated Aspect Percentage 

Content Criteria 

1. Did you see the keywords (bold letters) 

when doing the practice questions? 

100% 

(Yes) 

2. If the answer to number 1 is "Yes," do 

you feel faster in doing the practice 

questions? 

96.67% 

(Yes) 

3. Do you feel that you understand the 

material more quickly by looking at the 

keywords (bold letters)? 

100% 

(Yes) 

 4. Did this handout help you relate acid-

base materials to everyday life? 

9.67% 

(Yes) 

Average Percentage of Content Criteria 98.33% 

Graphical Criteria 

1. Was this acid-base handout attractive? 96.67% 

(Yes) 

Average Percentage of Graphical Criteria 96.67% 

Presentation Criteria 

1. Did the acid-base handout with the 

Sorogan learning method not motivate 

you to study chemistry? 

93.33% 

(No) 

2 Can this acid-base handout with the 

Sorogan learning method make your 

learning fun? 

100% 

(Yes) 

3. Can you study acid-base materials 

independently with this handout? 

100% 

(Yes) 

4. Are the images displayed attractive 

enough and support the object being 

described? 

100% 

(Yes) 

5. Doesn't present examples of questions 

help clarify your understanding of the 

material you have received? 

96.67% 

(No) 

6. Doesn't presenting practice questions 

help you hone your understanding of 

acid-base material? 

96.67% 

(No) 

Average Percentage of Presentation Criteria 97.77% 

Language Criteria 

1. Is the material in the acid-base handout 

using the Sorogan learning method 

easy to understand? 

100% 

(Yes) 

2. Is the language used in this acid-base 

handout easy to understand? 

100% 

(Yes) 

Average Percentage of Language Criteria 100% 

 

Assessment of students' response 

questionnaires on content criteria obtained a 

percentage of 98.33% with very practical criteria. It 



J. Pijar MIPA, Vol. 18 No. 4, July 2023: 525-531    ISSN 1907-1744 (Print) 

DOI: 10.29303/jpm.v18i4.5151      ISSN 2460-1500 (Online) 

529 

shows that students understand the content (subject 

matter, sample questions, and practice questions) in 

the handout. 

Assessment of students' response 

questionnaires on graphical criteria got a percentage 

of 96.67% with very practical criteria. Students can 

see the attractiveness of the handout from its 

appearance. Teaching materials can increase students' 

learning motivation by making teaching materials 

with lots of pictures and made in color so that it is 

interesting for students to study them [26]. 

Assessment of students' response 

questionnaires on presentation criteria obtained a 

percentage of 97.77% with very practical criteria. 

Learning motivation arises from students' curiosity 

about handouts. The existence of attractive displayed 

pictures can also motivate students to learn. The 

emergence of motivation to learn will make the 

learning atmosphere of students fun. Learners can 

study independently to find material concepts. 

According to Jaroem S. Bruner's discovery learning 

theory, students learn independently to see concepts 

from their obtained information [27]. From this, the 

presentation of sample questions can make it easier 

for students to understand the material. Meanwhile, 

producing practice questions can hone students' 

understanding of the material. 

Assessment of student response questionnaires 

on language criteria gets a percentage of 100% with 

very practical criteria. The use of language that is easy 

to understand can help students understand the 

material. 

 

Effectiveness 

The effectiveness of the handout is obtained 

from the pretest and posttest sheets. The pretest and 

posttest questions have 16 multiple-choice questions 

with reasons for each answer. The pretest and posttest 

values obtained were tested for normality, shown in 

Table 7 below.  

 

Table 7. Normality Test Results for Pretest and 

Posttest Values 

 

One-Sample Kolmogorov-Smirnov Test 

 

Unstandardiz

ed Residual 

N 30 

Normal 

Parameters,b 

Mean .0000000 

Std. Deviation 4.72668716 

Most Extreme 

Differences 

Absolute .103 

Positive .103 

Negative -.085 

Test Statistic .103 

Asymp. Sig. (2-tailed) .200c,d 

a. Test distribution is Normal. 

b. Calculated from data. 

c. Lilliefors Significance Correction. 

d. This is a lower bound of the true significance. 

The normality test results in Table 7 for the 

pretest and posttest values are normally distributed 

with a Sig. of 0.2. A significance value of 0.2 > 0.05 

indicates that the data in this study are normally 

distributed so that it can be continued to calculate the 

N-Gain of each student. 

The increase in student learning outcomes was 

analyzed using the N-Gain Score. The following in 

Table 8 shows the results of calculations with the N-

Gain Score on students' knowledge tests. 

 

Table 8. Knowledge Test Results for Each Individual 

with the Student's N-Gain Score 

 

Student 

attendance 

number 

Pretest 

Value 

Posttest 

Value 

N-Gain 

Score 
Criteria 

1 66 97 0.91 High 

2 63 91 0.75 High 

3 50 94 0.88 High 

4 88 100 1.00 High 

5 34 78 0.66 Medium 

6 47 88 0.77 High 

7 38 91 0.85 High 

8 44 94 0.89 High 

9 38 88 0.80 High 

10 28 81 0.73 High 

11 41 94 0.89 High 

12 28 78 0.69 Medium 

13 66 91 0.73 High 

14 38 91 0.85 High 

15 34 91 0.86 High 

16 25 81 0.74 High 

17 50 88 0.76 High 

18 72 97 0.89 High 

19 84 100 1.00 High 

20 47 81 0.64 Medium 

21 50 91 0.82 High 

22 34 78 0.66 Medium 

23 28 88 0.83 High 

24 25 94 0.92 High 

25 28 78 0.69 Medium 

26 22 78 0.71 High 

27 22 78 0.71 High 

28 28 81 0.73 High 

29 50 91 0.82 High 

30 25 78 0.70 High 

N-Gain Learning Outcomes 0.8 High 

 

In Table 8, the N-Gain Score obtained is equal 

to 0.8, which can be said to increase by 80% with 

high criteria. Data on improving student learning 

outcomes is also explained in Figure 1.  

Figure 1 shows the N-Gain results of 30 

students who got N-Gain scores with high criteria for 

25 students, or 83.33%, and medium criteria for five 

students, or with a percentage of 16.67%. 
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Figure 1. Graph of N-Gain Student Learning 

Outcomes 

 

Students learning outcomes increased after 

reading and doing handout assignments on acid-base 

material using the Sorogan learning method, as 

evidenced by the students' posttest scores and N-Gain 

scores. The average N-Gain Score is included in the 

high criteria. It follows previous research data, which 

states that handouts in teaching chemistry can 

improve student learning outcomes [8]. Then, 

previous research also noted that the Sorogan learning 

method on acid-base material could effectively 

improve students' mastery of concepts [17]. 

The advantage of this research is that it can 

improve students' mastery of concepts through 

increasing learning outcomes. Developing handouts 

on acid-base material using the Sorogan learning 

method has never been done. This research is 

necessary because it can improve student learning 

outcomes. The developed handout can provide 

additional information from the teacher's explanation 

to students. Students can learn and gain prior 

knowledge before receiving an answer from the 

teacher. 

 

CONCLUSION 

Based on the results of research and data 

analysis, handouts on acid-base material with the 

Sorogan learning method can improve student 

learning outcomes which are declared feasible to use 

in terms of content and construct validity criteria. On 

the content validity criteria, graphical criteria, 

presentation criteria, and linguistic criteria, the mode 

is 5, 5, 4, and 4, respectively. The developed handout 

is practical to use, as evidenced by the results of the 

student response questionnaire, which includes 

content, graphical, presentation, and language get 

student responses with successive percentages of 

98.33%, 96.67%, 97.77%, and 100% with very 

practical criteria. Student response questionnaire data 

is supported by observation data on student activities, 

namely 95.71%. The developed handout is effective 

for use in terms of the N-Gain Score obtained at 0.8 

with high criteria. It shows that using a handout on 

acid-base material with the Sorogan learning method 

can improve students' mastery of concepts and 

learning outcomes. 
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