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Abstract. Physics teaching materials for a junior high school in Banjarmasin have not yet 

contained the criteria for scientific literacy component. Therefore, a development is carried out 

to produce physics learning materials based science literacy based on validity, effectiveness, 

practicality, achievement of scientific process skills, and attainment of student attitudes. The type 

of research is research and development using ADDIE model. The instruments used are learning 

materials validation sheets, lesson plan observation sheets, learning outcome test,  science 

process skill observation sheets and the attitude observation sheet. The subjects of the try out are 

29 students of the seventh grade SMPN 9 Banjarmasin. The result shows that the validity of 

teaching materials is categorized as valid, the practicality is categorized as highly practical, the 

effectiveness is categorized as moderate, the achievement of the scientific process skills is 

categorized as very good and the attainment of student attitudes is categorized as good. Based 

on these results, it can be concluded that this physics teaching material based on science literacy 

are feasible to use in learning process. 

1.  Introduction 

One way to improve the quality of human resources in the 21st century which is marked by the rapid 

development of Science and Technology is through education. According to Law no. 20 Year 2003 of 

National Education System, education is a conscious and planned effort to create learning atmosphere 

and learning process in order that learners actively develop their potential to have spiritual power of 

religion, self-control, personality, intelligence, noble character, and skills needed by themselves, society, 

nation and state. Skills that must be mastered by students in the 21st century are reading, writing, 

describing, and understanding natural phenomena that exist around. Such skills can be trained in literacy. 

One form of literacy is scientific literacy. Scientific literacy can help students in the learning process so 

that learning materials can be applied to natural phenomena that exist on them. The results of research 

conducted by the Program for International Student Assessment (PISA) in 2015 showed that scientific 

literacy skill of Indonesian students are still relatively low [1]. The average achievement scores of 

Indonesian students for science, reading, and mathematics are ranked 62, 61, and 63 of 69 countries 

evaluated. These ratings and average to score do not differ greatly from previous PISA tests results and 

surveys in 2012 where Indonesia categorized in the low material mastery group. 

Scientific literacy according to PISA is characterized by four aspects: context, knowledge, 

competence, and attitude of science [2]. The scientific literacy is not only fluent in interpreting science 

but also in applying science in everyday life [3]. The students' scientific literacy needs to be developed 
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because it can improve: 1) knowledge and investigation of natural science, 2) vocabulary and written 

vocabulary necessary to communicate, 3) the relationship between science, technology and society [4]. 

The scientific literacy is very important for students to prepare their life in the current era of 

globalization, taking into account of environmental, health, economic, and other issues that occur in 

modern society [5,6]. 

Based on the results of interviews that has been done with science teacher in SMP Negeri 9 

Banjarmasin, teaching materials used in the learning process come from printed books of a particular 

publisher. Based on the results of analysis on teaching materials used, the teaching materials do not meet 

the scientific literacy components required by PISA which are aspects of context, knowledge, 

competence, and attitude of science. This causes the students' scientific literacy does not develop 

optimally. 

One of the efforts to overcome this problem is by developing scientific literacy based teaching 

materials that are arranged mathematically in accordance with the making of teaching materials that can 

build students’ scientific literacy. The teaching materials created by teachers can help students learn 

independently [7]. The use of scientific literacy based teaching materials can increase the students' 

scientific literacy in learning [8]. The advantages of scientific literacy based learning are students can 

have a high curiosity and play an active role in the learning process. The use of teaching materials that 

are based on the learning objectives related to daily life, make students encouraged and active to read 

and learn inside and outside the hours of study [9]. 

The suitable material for scientific literacy based learning is a material related to everyday life [3]. 

Therefore, researchers chose dynamic electrical materials in the class IX of SMP. The application of 

Inquiry Discovery Learning (IDL) model can increase students' scientific literacy [6]. The learning 

model in inquiry groups to train students' process skills and academic problem solving is a guided IDL 

model [10]. In order to improve student learning outcomes, students can use instructional model guided 

by the teacher [11]. 

Based on the description above, the researchers conducted a study that developed physics teaching 

materials based on scientific literacy on dynamic electrical materials for junior high school students. 

The purpose of this research is to produce physics teaching materials with appropriate scientific literacy 

based on validity, practicality, effectiveness, achievement of science process skills, and student attitudes. 

It is expected that the developed teaching materials can be used to train the scientific literacy of junior 

high school students. 

2.  Method 

This development research uses Analysis, Design, Development, Implementation, and Evaluation 

(ADDIE) development model with five stages [12]. The first stage (Analysis) is to analyze student 

learning needs and expected competencies. The second stage (Design) is designing teaching materials 

in accordance with the procedure of teaching materials arrangement to build scientific literacy. The third 

stage (Development) is developing teaching materials including Lesson Planning, teaching materials, 

Student Worksheet and Result Outcome Test and validation by experts. The fourth stage 

(Implementation) is implementing teaching materials developed by conducting field trials. The fifth 

stage (Evaluation) is the evaluation to find out the level of students’ achievement in the learning process. 

The subjects of this study were 29 students of class IX A SMP Negeri 9 Banjarmasin. Selection of 

test subjects is using purposive sampling technique. The data collection instruments are validation sheet, 

observation sheet, and test. 

Validation is done by three experts. The average value obtained from the validators is adjusted to the 

existing criteria [13]. The reliability of teaching materials was analyzed using the Alpha Cronbach 

equation and the reliability criteria adjusted to the instrument reliability criteria [14]. The practicality of 

teaching materials is measured using the observation sheets of the lesson plan implementation. The 

analysis of lesson plan implementation uses equations based on [15]. The results of the lesson plan 

implementation analysis is adjusted to the lesson plan implementation category [16]. The effectiveness 

of teaching materials is measured using the Learning Outcome Test; pretest and posttest, and calculated 
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by the normalized gain (N-gain) [17].  The students 'science process skills are measured by the 

observation sheets of students' science process skills. Assessment criteria for students’ science process 

skill are based on [18]. Assessment of student attitude aspect is by using attitude assessment sheet. 

Criteria for assessing students’ aspects are based on [19]. 

 

3.  Result and Discussion 

The teaching materials developed to include lesson plan, teaching materials, worksheet and learning 

outcome test. The resulting lesson plans are three for 3 meetings during the 6 hours lesson. Teaching 

materials generated in this study included standard competence, basic competence, dynamic electrical 

materials contained discourse to construct literacy, important notes, science radar, sample questions, 

technology products, material practice, summary, glossary and bibliography, three experiments and 

learning outcome test with a total of 9 questions ranging from C2 to C4. The product developed can be 

seen in figure 1. 

 

 
 

Figure 1. Product of the Development Result 

 

3.1.  Validity Result of Teaching Material 

Validation was done by three experts. Validation of teaching materials included lesson plan, teaching 

materials, worksheet and learning outcome test. Table 1 shows the results of lesson plan validation. 

Lesson plan validation results are categorized as valid and the reliability is categorized as high. Based 

on the validation results, the developed lesson plan is valid to be used. This indicates that the lesson plan 

is developed based on aspects of the format, language and content adapted to the applicable curriculum. 

A lesson plan can be categorized as valid if it is created based on terms and criteria [20]. If an instrument 
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has high reliability, it indicates that the result of the assessment given by the validator is relatively 

similar, thus the instrument can be implemented in the learning activity [15]. 

 
Table 1. Validity of Lesson Plan 

 

 

 

 

 

 

 

Table 2 shows the results of the teaching materials validation. The results of validation of teaching 

materials in average of two aspects; content and display both are categorized as good with high 

reliability. A product is said to be valid if it meets the validation criteria where the average percentage 

of each assessment of each validation indicator is not less than 70 [21]. The teaching material is valid if 

it already has a good description because it is in accordance with its structure [22]. 
                        

Table 2. Validation Results of Teaching Materials 

 

 

 

 

 

 

 

 

 

 

The result of validation of student worksheet is shown in table 3. The result of worksheet validation 

includes three aspects; content, graphic and language are categorized as valid with high reliability. This 

indicates that the worksheet is valid to be used. The making of worksheet must meet certain conditions, 

such as questions made in the worksheet must be in accordance with the objectives of learning and the 

formulation of questions in the worksheet should be written clearly to make students understand easily 

[23].  
Table 3. Validation Result of the Worksheet 

 

 

 

 

 

 

The validation result of student learning outcome test is shown in table 3. The result showed that the 

learning outcome test which covers the aspect of assessment of general construction and validity of item 

are categorized as valid and the reliability is very high. Problems made based on learning objectives are 

nine questions that have varied cognitive levels such as C2, C3 and C4. The question given to students 

are said to be valid if it is used to measure the ability of learners, it can measure the ability that should 

be measured [24]. 

 

 

 

Assessment Aspect Mean Category 

Format 3.13 Valid 

Language 3.17 Valid 

Content 3.20 Valid 

Mean 3.21  Valid 

Reliability 0.77  high 

 Aspect Score 

Content Format 3.13 

 Language 3.17 

 Content 3.20 

Format Consistency 3.11 

 Format 3.33 

 Attractiveness 3.25 

 Font Size and Type 3.00 

  Language 3.00 

Validity  3.21 (valid) 

Reliability  0.77 (high) 

Assessment Aspect Mean 

Content 3.00 

Graphic 3.11 

Language 2.92 

Validity 3.01 (valid) 

Reliability 0.72 (high) 
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Table 4 Validation Result of Learning Outcome Test 

 

 

 

 

 

3.2.  Practicality of Teaching Materials  

The practicality of teaching materials was measured through the implementation of lesson plan to 

use the lesson plan implementation observation sheet. Table 5 shows the practicality of teaching 

materials. The practicality of teaching materials is categorized as highly practical. The developed 

learning tools obtain lesson plan implementation practicality result of very good criteria is because the 

worksheet is arranged in such a way systematically based on guidelines in making of worksheet 

components [25]. Easy or not the product developed not only seen from the explanation of experts but 

also others that will use the product. 

 
Table 5. Practicality of Teaching Materials 

Phase 
Practicality of Teaching Material  (%) 

Meeting 1 Meeting 2 Meeting 3 

Orienting students to academic problems 70.00  90.00  97.50  

Planning experiment 77.50  87.50  90.00 

Guiding students in experimenting 77.78  87.50  94.44  

Guiding students to predicting/ abstraction 75.00  75.00  87.50 

Guiding students to reflecting  75.00  91.67 83.33  

Closing 75.00  91.67  83.33  

Mean 75.05  87.23  89.35  

Category Highly practical Highly practical Highly practical 

3.3.  Effectiveness of teaching materials 

The effectiveness of teaching materials was measured from the Learning Outcome Test. based on 

the calculation results obtained N-gain of 0.47. The effectiveness of teaching materials is categorized as 

moderate. The effectiveness of teaching materials developed to improve students' scientific literacy 

learning outcomes is characterized by the increase in learning outcomes of scientific literacy [26]. 

Effective science teachers know the best how to design and guide learning experiences, under certain 

conditions and constraints, to help different groups of students develop scientific knowledge and general 

knowledge [27]. The advantage of this scientific literacy based development is encouraging students to 

understand the nature of science [28]). Although the category is moderate, the acquisition of N-gain is 

below minimum criteria for school which is set at 70. This happens because the time of learning activity 

with IDL model is spent for practicum activity, while guiding the students to do problem solving 

exercise is less maximal. This cause the proportion of students' answers in C4 cognitive levels 

(analyzing) becomes low. The IDL model is too concerned with the formation of student attitudes and 

skills [29].      

                

3.4.  Achievement of scientific process skills 

The achievement of students' scientific process skills was assessed by using the science process skill 

observation sheet. Table 6 shows the achievement of students' science process skills which include 

observing, questioning, experimenting, reasoning and communicating. Student science process skills 

achievement is categorized as very good. The process skills are required to acquire, apply concepts, and 

develop scientific theories and law principle [3]. The students' science process skills will be better if the 

students do group work in conducting experiments and the learners are active during the teaching and 

Assessment Aspect Mean 

General Construction 3.06 

Item Validity 3.07 

Validity 3.06  (valid) 

Reliability 0.87 (high) 
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learning process in order to make students' memory more optimal [30]. The students' science process 

skills increase during learning because students are required to learn actively through predicting, 

observing and explaining activities that create a student discussion [31]. 

 
Table 6. Students’ Science Process Skills Achievement 

3.5.  Achievement of Attitude 

Aspects of student attitudes were measured through the attitude observation sheet. Student attitudinal 

indicators are assessed from discipline, cooperation and tolerance. Achievement of student attitudes can 

be seen in table 7. Aspect of student attitudes is categorized as good. This shows that by applying 

scientific literacy based module, students’ attitudes develop very well. The development of attitude 

changes in students, one of the factors is caused by the addition of students' knowledge of the learning 

that is applied especially in the stage of concept development in learning  [32]. 
 

Table 7. Achievement Result of Students’ Attitude 

 

 

 

 

 

 

4.  Conclusion 

Based on the results of the development, it can be concluded that the scientific literacy based teaching 

materials on dynamic electrical materials for junior high school students are feasible to use in learning. 

This is supported by the validation result of teaching materials that categorized as valid, aspects of 

practicality of the teaching material is categorized as highly practical, the effectiveness of the students 

are moderate, the achievement of students’ science process skills is categorized very good and the 

attainment of student attitudes is categorized as good.  
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