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This research is aimed to describe the effectiveness of physics textbook 

used base on image process to increase student cognitive learning 

outcomes. The subject of this research is ten (X) grade of Zainul Bahar 

Islamic Senior High School 2017-2018 period. The research 

methodology is such experimental which designs one group pretest and 

posttest. Collecting data technique is using test. Analysis data technique 

to determine effectiveness of using N-gain formula. Base on data 

analysis result obtained an increase learning outcomes for each class 

(XA, XB and XC) respectively are 0,77 (high category); 0,72 (high 

category); and 0,69 (medium category). Thus it can be concluded that 

the textbook used base on image process can increase student learning 

outcome. 
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Introduction:- 
In 21

st
 century learning process prosecute teacher to be able in preparing the generation that competitively afford 

with society in the future (Siburian, 2013). Besides, education in 21
st
 century change the pradigma of teaching 

teachers wich early use a learning approach teacher centered lerning (TCL) nowdays it has developed and move to 

become student centered learning (SCL). The pradigma movement of teaching is hopefully able to motivate student 

actively in constructing knowledge, attitude and behaviour (Trinova, 2013). Chik (2016) started that student 

centered learning invite them to be more active and self confident the teachers is only as facilitator. Students who 

active in learning activity is very significant and must be present in every lerning activity, espesially in science field. 

 

Science is knowledge which learning about natural acquired in controlling way through several processes to produce 

the product (Muslichah, 2006). Supriyatman and Sukarno (2014) clarify that natural science in a knowledge which 

emphasize in the process and product because it is including the study of natural phenomena systematically through 

several activities to find some particulars. Student who learns science need to be directed toward understanding the 

concept because the essential of learning science are process and product as well as its application. However, not 

only natural science, but physics also include disciplines emphasized toward process and product. 

 

Physics as one of science branch considered can give positive contribution in spurring science and technology, 

therefore it is important to improve education quality (Rahardjo and Hidayah, 2013). The success of physics 

learning can be viewed from many factors; one of them is the improvement of student cognitive learning outcomes. 

It is a result of an interaction in the learning and teaching action related to the achievement of teaching objectives 

(Dimyati and Mudjiono, 2006). The best learning outcomes can achieve by doing the maximum learning activities 
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from student in the learning process. Assessment of learning outcomes is very important because it can determine 

the level of student ability during the learning process.  

 

Hamalik (2004) proposes that learning objectives can be achieved better if it is supported by several factors such 

learning media. It is also started by Mukminan and Saliman (2008), that media is one of factor which can determine 

the success of learning because it helps student and teachers to convey the subject material. There are several media 

subject that can be used in school such as worksheet, module, book package and so on. The media images according 

to Sudjana (2007) is a media that combines facts and ideas clearly and strongly through combination words and 

images. The image will be more meaningful when accompanied by stages or sequences till it can visualize natural 

phenomena related to physics. The meaning of the process is the stages of certain event (Kamus Ilmiah Populer: 

2006). If the definition of image and process media are combined, so media image process is media that can 

visualize natural phenomena through stages or sequences images logically, regularly and can help readers to 

understand it quickly. 

 

The research that is conducted by Prasetyo (2012) indicates that student who are learning with a diagram or image 

have higher achievement than students who are only using text. Due to image media, student can imagine and 

connect to natural phenomena from subject material. Hence, the student can understand the material easily the 

excess use of image media such as learning will be more interesting, fun, facilitate student to understand the 

material, learning will not be bored, the users are more easily due to the printed from that has various color 

therefore, it can create student reading interest. Angkowo and Kosasih (2007) states that image media or graphic 

media have several advantages, one of them can attract student interest in learning. According to Arsyad (2011) 

visual learning media plays an important role in the learning process. Visual media can facilitate understanding and 

strengthen student memory. It can inspire student learning interest and connect to content of learning materials with 

the real world. Visual media can be media images, comics, caricatures and many others.  

 

One of the learning media raised in this research is textbook that can be used in learning process. The textbook is 

material used in the field of particular student arranged by expert systematically till it can facilitate learning process. 

Textbook is a unit that contains information, discussion and evaluation which are arranged systematically and 

facilitate student to understand the material thus supporting the achievement of learning objectives (Mintowati, 

2003). Considering the nature of science learning in the form of process-product, then the learning media that will 

be used in this research are physics textbook base on image process.  

 

Methodology:- 
This research use quasi experimental research with design one group pretest and posttest design (Figure 1). The 

subject of this study (small class) is 10 students for two meeting. The first meeting discusses about momentum and 

the second meeting discusses about impulse. Then proceed with the class scale test of research subject for 20 

students class XA, 20 students class XB and 22 students class XC of Zainul Bahar Islamic Senior High School 

which consist of two meeting of each classes. The first meeting discusses about momentum conservations law and 

the second meeting discuss about collision. The research is conducted in December 2017 at Zainul Bahar Islamic 

Senior High School for a month. 

 

 

 

Figure 1:- Research design one group pretest and posttest design 

 

Information: 

O1 = Pretest 

O2 = Posttest 

X = learning treatment uses physics textbook base on image process. 

This research data consist of quantitative data obtained from essay test such as pretest and posttest. Then the 

value data of pretest and posttest calculates using in the following formula: 

〈 〉  
           

            
 
                            

                           
 

For the achievement level criteria of N-Gain as following: 

 

O1 X O2 
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Table 1:- The achievement level criteria of N-Gain 

No. The average N-Gain Intervals Criteria 

1. 0,70 ≤ 〈 〉 ≤ 1,00 High 

2. 0,30 ≤ 〈 〉 < 0,70 Medium 

3. 0,00 ≤ 〈 〉 < 0,30 Low 

 

Physics textbook base on image process is related effective, if minimal N-Gain qualify “medium” criteria with value 

between 0,30 to 0,70. 

 

Result and Discussion:- 
The effectiveness of physics textbook base on image process can be category effective in learning if understanding 

test result of momentum concept and impulse obtain N-Gain value with average minimal criteria. The result of 

pretest, posttest and N-Gain average on small class test can be checked in table 2. 

 

Table 2:- Pretest, posttest and N-Gain value on small class test 

Meeting  Material Pretest Posttest N-Gain Criteria 

1 Momentum 17,6 74,3 0,69 Medium 

2 Impuls 17,4 77,4 0,73 High 

Average 17,5 75,85 0,71  

 

Small class test for the first meeting obtains pretest average for about 17,6 and posttest amounts 74,3. N-Gain for the 

first meeting (small class) obtain 0,69 score in medium criteria. The second meeting obtains pretest value average 

for about 17,4 and posttest value average 77,4. N-Gain for this second meeting obtains 0,73 score in high criteria. 

Textbook base on image process qualify effective criteria for learning on small class. With the result that can be 

continued for class scale test. There are pretest, posttest and N-Gain value for class scale test in the following table. 

 

Table 3:- pretest, posttest and N-Gain value at class scale test 

Material Class XA Class XB Class XC 

Pretest Posttest N-Gain Pretest Posttest N-Gain Pretest Posttest N-Gain 

Conservation of 

momentum law 

18,45 80,15 0,75 17,7 75,4 0,70 16,9 74,6 0,69 

Collision 21,85 83,7 0,79 16,45 78,85 0,75 16,4 75,23 0,70 

Average 20,15 81,9 0,77 17,07 77,12 0,72 16,65 74,91 0,69 

N-Gain Criteria High High Medium 

 

 
Figure 2:- N-Gain average for class XA, class XB and class XC 

 

Class scale test is conducted twice for meeting in each class; these are class XA, class XB and class XC. The 

material for the first meeting is momentum conservation law and the second meeting is about collision. The result of 
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pretest average score for class XA, class XB and class XC are 20,15; 17,07 and 16,65 while the posttest average 

score for class XA, class XB and class XC are 81,9; 77,2 and 74,91. The biggest N-Gain obtained by class XA with 

0,77 in high category, then class XB with 0,72 in high category and class XC with 0,69 in medium category.  X-

Gain result for each class indicate that physics textbook base on image process which has developed effectively to 

use in learning at Islamic senior high school. 

 

Conclusion:- 
The conclusion of the result study is clarified that physics textbook base on image process qualify effective criteria 

used in learning physics. Base on data analysis result obtained an increase learning outcomes for each class (XA, 

XB and XC) respectively are 0,77 (high category); 0,72 (high category); and 0,69 (medium category). Average 

increase of N-Gain for each class are 0,73 (high category). 
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