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Abstract. The majority of Japanese classrooms are teacher-centered. Teachers 
lecture one-sidedly and write explanatory notes on blackboard matching  
the content of the textbook. The students just listen and copy the content that 
the teacher wrote on the blackboard. 

We have begun using an electronic textbook (e-textbook) that students can 
edit. When the student understands the teacher's explanation, leaving out an  
important term, or obscuring the part where it is explained allows students to 
remake the textbook into their personal notebook. Because copying the black-
board becomes unnecessary, the students can better focus on the teacher's  
explanation while becoming more engaged in the learning process. We have 
developed a WEB application that changes a textbook into a personalized  
notebook which better engages students in a teacher-centered environment. 
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1 Introduction 

In recent years, portable information devices have become ubiquitous. Numerous 
projects introduce electronic equipment and computer based texts into school lessons 
[1] and evaluate the educational effect [2], [3]. However, it is difficult to dramatically 
improve effectiveness by only learning environment computerization. New education 
and learning methods to improve instructional effectiveness are needed. 

The majority of Japanese classrooms are teacher-centered. Teachers lecture  
one-sidedly and write explanatory notes on blackboard matching the content of the 
textbook. The students just listen and copy the content that the teacher wrote on  
the blackboard. Students spend too much time only copying from the blackboard. 
This amount of time can be reduced and used in a more interactive and engaging 
manner. 
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We have begun using an electronic textbook (e-textbook) that students can edit. 
When the student understands the teacher's explanation, leaving out an important 
term, or obscuring the part where it is explained allows students to remake the  
textbook into their personal notebook. Because work to copy the content of the black-
board is no longer necessary, students can concentrate fully on the teacher's explana-
tion, students can be expected to acquire knowledge in a short time. The e-textbook is 
rewritten by an electronic operation. The parts students understand and become unne-
cessary are obscured, but not deleted. Therefore, a number of degrees of cancellation 
and editing are possible. 

In the class, an important word or equation will noted electronically. This can be 
easily achieved to make a wordbook by extracting the marked-up words, and for mak-
ing problem-solving exercises. These functions might be useful so that the student 
may review or complete homework. When this kind of electronic textbook is used, 
taking notes will be simplified, and study and problem solving made more transpa-
rent. As a result, student learning might be improved.  

The WEB application that remakes the e-textbook into the notebook has been de-
veloped. We call this framework the "Gakuzai system". "Gakuzai" is a compound 
word of two Japanese words. The word of “gaku” means the learning processes until 
knowledge is acquired and the word of "zai" is the material. The Gakuzai system 
offers an environment to support all processes of study from a class by teacher to 
homework by student. This paper proposes a suitable next generation learning method 
in the e-textbook generation, and aims at a system preparation that doesn't depend on 
an operating system or browser. 

2 Gakuzai System Overview 

The Gakuzai system should have the following functions.  

1. The e- textbook should be able to be edited quickly during the lesson.  
(a) Unnecessary parts are hidden or replaced a short word. 
(b) Important words can be marked up (text color, under line, bold-faced type, 

highlight).  
2. The content of 1) must be reproduced in the next class.  
3. Two or more learners are able to edit jointly.  
4. Collaborative learning via sharing editing results among learners.  

All processes from individual study to group study can be supported by these func-
tions. EPUB and PDF are formats for general computerised books, which don't adapt, 
and are dependent on software/hardware for specific usage. Freedom to customize is 
low. Using HTLM enables flexibility and freedom from software dependencies.  

The server computer was prepared to distribute the e-textbooks and to keep the 
edited data. The Gakuzai system was constructed by using the PHP language and 
JavaScript on this server computer. Currently implemented functions are the 1st and 
2nd function of the Gakuzai system in above. 
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2.1 Classroom Phase 

Sentences that could be understood enough are hidden on the e-textbook or replaced 
by a short key word. The e-textbook makes a change to the formulary or the  
wordbook by this function. To explain study that uses the Gkuzai system,  
Kirchhoff's current law is an example. [Text from Wikipedia: Kirchhoff's current 
law, (2013)] 

This law is also called Kirchhoff's first law, Kir-
chhoff's point rule, or Kirchhoff's junction rule (or 
nodal rule). 
  The principle of conservation of electric charge im-
plies that: 
  At any node (junction) in an electrical circuit,  
the sum of currents flowing into that node is equal to 
the sum of currents flowing out of that node, or: 
  The algebraic sum of currents in a network of conduc-
tors meeting at a point is zero. 
 Recalling that current is a signed (positive or nega-
tive) quantity reflecting direction towards or away 
from a node, this principle can be stated as: 

  Ik = 0
k=1

n

  

n is the total number of branches with currents flowing 
towards or away from the node. 

Only a formula summation of I is left because the chapter of the explanation will only 
have to record the name and the expression of the law that becomes not necessary for 
the student who understood this content, and the rest will be concealed.  

2.2 Home Study Phase 

If an underline is pulled during the lesson importantly, - in the example above, the 
under line has already been pulled -, the exercise that removes this term from  
the explanation can be made from an automatic operation. The automatically  
generated exercise can help self-learning. Therefore, retention can be expected to 
increase. 

The system responds to the fact of adding words because the replacement of  
the characters only doesn't shorten the long one. Moreover, images can be added the 
same as words and though the Gakuzai system students can use take notes with  
traditionally. 
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Fig. 1. The e-textbook editing form in the Gakuzai sytem. The content of the textbook is dis-
played on the left side. User selects the strings for editing on this screen and edits with the right 
side menu. 

3 Conclusions and Future Work 

We proposed a new education / learning method with the e-textbook. The WEB  
application software to practice this method was developed. Currently we are using 
this system in the classroom, and the educational effect will be evaluated in the future. 
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