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Abstract. Movement of paperless campus becomes a trend toward environmental 

sustainability, flexible learning, and 4Cs oriented (Creativity, Critical Thinking, 

Collaboration, and Communication). The use of 4Cs and Quick Response (QR) Code-

oriented pocketbook is an alternative to building collaborative students 'reading culture 

and stimulating students' creativity, innovation, and thinking. The study uses three steps of 

activity that is planning, product, and evaluation. There are five experts involved in media 

validation including experts: media, information technology, materials, learning, and 

assessment of teaching. Tests conducted on 32 students of Mechanical Engineering 

Education Department of Universitas Sarjanawiyata Tamansiswa. The results showed that 

the dimensions of the pocketbook are A6 with a maximum thickness of 5mm, has a potent 

substance that is a chapter, learning objectives, material summary, QR Code equipped with 

the comprehensive material, and reference. Feasibility of media and information 

technology experts is 77.34% (very feasible). Eligibility of the content, learning, and 

evaluation of 66.44% (feasible) and the feasibility of the user is 75.11% (very feasible). In 

product, the QR Code-based mobile pocketbook is acceptable regarding appearance, 

content, substance, practicality, and efficiency in use. 
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1   Introduction 

The reading trends of the 21st century are now beginning to leave textbooks and start 

heading to electronic books (e-books). A person's interest in gadgets and the internet is part of 

the growing population of e-book readers in the world [1], [2]. Annie & Duggan reported that 

the number of people reading e-books increased from 16% for Americans aged 16 and to 23% 

for those who were older [3]. At the same time, the number of those reading the printed book in 

12 months fell to 72% of the population aged 16, and the older fell to 67%. This indicates an 

increase in enthusiastic people to read in electronic form and decreased interest in people to read 

in the printed version [4]. 

The existence of the e-book until now is the work of Project Guttenberg which released 

the first digital library since 1970 [5], [6]. E-book began to be famous all the people because it 

can be accessed free or paid either in the form of e-reader or file download. E-book makes the 

user more practical, efficient, efficient, and able to reduce the consumption of paper use [7]. 
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Advances in information technology indicate a change in the basic needs of society to get all 

the information quickly, complete, and accurate from various sources.  

The popularity of e-books in Indonesia is not as popular as in developed countries who are 

starting to leave printed books. Only 2% of Indonesians are using an official e-book registered 

with the Indonesian Publisher Association [8]. Until 2018, they have noted that 20% of 

publishers are turning to e-book marketing which is expected to shift the paradigm of Indonesian 

people to switch in the electronic version. This opportunity should be well responded by the 

government to generate interest in reading children because the interest in reading Indonesian 

children is ranked 60th out of 61 sample research countries [9]. The contradictions of the 

findings from the Ministry of Communications and Information mention data that Indonesia 

ranked 6th in the world that access the internet and predicted in 2018 the number of netter 

reaches 123 million internet users [10]. Such contradictions should be a potential that should be 

exploited to arouse interest in reading books. Therefore, to stimulate interest in reading children, 

it is necessary to offer reading bids with electronic versions so that they can use their time 

practically by accessing the internet or downloading articles or e-books useful for science and 

knowledge [11]–[13].  

Today, universities in Indonesia are beginning to prepare to shift the paradigm of paper 

usage to a minimum by replacing letters, information, documents, administration, teaching 

materials, and so on in soft files [14]. The paperless movement spread to all educational 

institutions in Indonesia [15]. Through the use of social media, all administration such as e-

books, invitations, and academic information is distributed rapidly. E-books that many students 

use consist of several kinds include e-handbook, e-module, e-job sheet, e-evaluation, and other 

electronic forms. The various e-books in the real way of paperless have not been able to provide 

behavior [16], and the students' reading interest proliferates considering that students tend to be 

dismissive when given an e-book and study it carefully [17]. These problems should be solved 

by providing a more communicative and interactive learning media that contains the summary 

and purpose of the lecture. 

The habit of reading lecture material by Indonesian students outside of college hours, in 

general, is still far with other students outside Indonesia due to the interest of reading students 

outside of college hours is still low. Utilization technology is not used for reading the electronic 

material but for communicating and playing games. To remember students always to read the 

course material is to be summarized in the form of a pocketbook. The pocketbook is very 

practical for students to read in and spare their classes [18]. The pocketbook can be studied 

anywhere and anytime as it is very flexible to carry on learning [19]. A printed pocketbook 

cannot accommodate if the material provided for each meeting is so numerous. The thickness 

of the standard pocketbook is by the pocket size, in general, that is the equivalent of A6 paper. 

If it exceeds the size, then it cannot be tucked into a breast pocket. For that need to shrink the 

thickness of the book by combining the QR Code application. 

QR Code applications are widely used by many countries, especially in education [20], 

[21]. QR Code can be scanned by various play store applications offered in the smartphone. A 

smart and multipage database can help a person to know the information stored in the barcode 

[22]. For that reason, QR Code needs to be optimally utilized in learning that accommodates 

large but small material in size and thickness. 

Currently, 21st-century skills in the vocational world are increasingly emphasized by 

applying the 4Cs principles that include communication, collaboration, critical thinking, and 

creativity [23], [24]. The application of 4Cs to the demands that the university must fulfill [25] 

to emphasize the quality and quantity of materials and exercises that encourage cooperation 

among students, encourages the ability to think creatively, critically, and innovatively and can 



 

 

 

 

communicate the results of learning undertaken by students. This study is in line with the 

objectives of courses that emphasize 4Cs in all learning characteristics. The use of a practical 

mobile pocketbook with a combination of QR Code can be a student learning media in 

sharpening 4Cs skills. Both direct and indirect, the use of QR Code-based pocketbook can build 

motivation and interest of students to read and hone the ability of analysis based on materials 

developed in the QR Code. The use of pocketbook is considered appropriate to answer the 

solution of students in experiencing difficulties in learning as well as reading the latest 

information wherever and whenever that is documented in the form of a pocketbook. The 

existence of a minimalist print version gives the students do not forget the material presented 

and store the material documents at any time accessible to students[26]. 

2   Research Methods 

The completion of QR Code-based mobile pocketbook needs in learning is designed 

concerning research and development steps designed by Richey & Klein consisting of three 

main steps: planning, production, and evaluation [27]. The developed plan includes the 

components used in the development of a QR Code-based pocketbook. Also, planning also 

prepares of objective courses and teaching materials that are used. In this media trial using 

pneumatic and hydraulic courses. This media also inserts 21st-century learning that includes 

creativity, critical thinking, communication, and collaboration[28].  

Production process developed by making pocketbook. The designed Pocketbook includes 

learning objectives, material summaries, and QR Code as a comprehensive material description. 

To provide eligibility, improvements to the product made and compliance with product 

specifications, it is evaluated by conducting a feasibility test through expert judgment [29] 

media experts, information technology experts, teaching experts, materials experts, and 

evaluation experts. Experts selected based on their experience and expertise as references for 

pocketbook improvements. Also, the results of the next revision are tested to the user or student 

to know the practicality and ease in studying pneumatic and hydraulic courses. 

This research was conducted at Universitas Sarjanawiyata Tamansiswa (UST) in 

Mechanical Engineering Education Department. Currently, UST is focusing on creating an 

environmental campus through a paperless movement. The purposive sample used is one class 

with 32 students. Pocketbook practicality test for students using a questionnaire with eight 

alternative answers. The questionnaire can measure the practicality and ease of users in using 

pocketbook and provide input in writing in the improvement of learning media. Data analysis 

techniques use descriptive statistics to measure mean, standard deviation, and percentage of the 

feasibility of pocketbook media based on this QR Code. 

3   Result and Discussions 

This study resulted in the feasibility of using pocketbook media of 4Cs-oriented  and QR 

Code-based. The study offers a solution that the use of information technology assistance can 

support efforts in paperless movements [30]. In more depth, the results and discussion are 

outlined in three development steps including planning, production, and evaluation. 

 

 



 

 

 

 

 

3.1   Planning of pocketbook based on QR Code 

Planning is an initial process that must be pursued to conform to product specifications 

[31]. Product specifications include:  

 A6 or 105 mm x 148 mm pocketbook 

 Maximum 5 mm book thickness 

 Have a book cover that contains the vision, mission, goals, and objectives of the study 

program. 

 Have a preface 

 Have a table of contents 

 The existence of materials and lecture objectives 

 Material Summaries 

 QR Code which contains comprehensive lecture material and evaluation 

 QR Code applications in play store support in smartphone 

 

The essence of this medium lies in the content of learning materials that refer to the 4Cs 

oriented learning. The material developed can accommodate the students in sharpening their 

creativity and critical thinking ability. By Bloom's pyramid, creativity is the highest level [32], 

and the material and competence measurements are inserted in the QR Code. Teaching materials 

designed to stimulate creative and critical thinking can provide a person's ability to create new 

mergers [33]. Creativity will depend significantly on one's creative thinking [34], i.e., the 

process of one's mind in creating new ideas. Therefore, in the material contained in the QR Code 

is more equipped with pictures and daily problems that can be solved by students through the 

creativity and innovation of thinking in solving the problems that exist in the material. Images 

can be illustrative for the reader to make it easier to understand the material delivered than many 

texts [35], [36]. The resulting impact of digital literacy on smartphones will give students the 

ability to communicate and collaborate with peers to solve problems creatively and critically. 

By forming class discussions freely, students can exchange information with their friends to 

gain new knowledge[37]. 

3.2   Product 

Prepared planning is continued by developing QR Code-based pocketbook products. 

Results from the development of pocketbook products as follows. 

 



 

 

 

 

Chapter I
…………………………..

Objectives Course: (the 4C’s skill-oriented)
1._________________________________________
2._________________________________________
3._________________________________________

Summary:
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
______________________________

QR Code

References:
1.______________________________________
2.______________________________________
3.______________________________________

 

Fig. 1. The substance of pocketbook based on QR Code 

 

The material contained in QR Code is filled with integrating 21st-century skills in the form 

of 4Cs. If the scanner is brought closer to the QR Code, it will be connected to the learning 

material [38]. In the e-book is contained the completeness of the design of the implementation 

of learning, the material is taught entirely with images that can stimulate the creativity and 

innovation of students in critical thinking, material summary, learning evaluation, and reference 

of each learning material. The product results in Fig. 1 is a manifestation of expert validation 

both regarding appearance, substance, layout, and communicative information submitted to the 

reader to have a simple but implied impression of the meaning of broad and comprehensive 

learning. 

3.3   Evaluation of product 

Product evaluation is used to find out how far the developed product is feasible and 

practical to use [39], [40]. Evaluation referred to the instrument compiled and distributed to the 

expert and tested on the user. Evaluation results will be an improvement and development in the 

pocketbook to be readily accepted by students. The following is a validation result from some 

experts who assess this media. 

 

 

Fig. 2. Pocketbook assessment based on QR Code by media experts 
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Based on the assessment of both media experts found that the total value generated is 99. 

This means the percentage produced is 77.34% of 128 maximum scores. If it refers to four 

feasibility intervals (0-24,5% = unworthy; 25% -49,5% = enough; 50% -74,5% = feasible; and 

75% -100% = very feasible) then the score including in a very feasible category. This means the 

agreement between the two media experts stated that the media used could be received either in 

appearance, layout, graphics, information, and access speed. Although the results are good, 

some of the inputs provided by media experts include: (1) the use of multiple graphics precisely 

gives the appearance of the appearance of being unfocused on the material; (2) putting the QR 

Code inherent with the material summary; (3) need to be equipped with links or doi for reference 

so that readers can access the reference of teaching materials in an integrated manner; and (4) 

pocketbooks do not need to be thick and bulky but can be tucked into standard pocket sizes. 

The first improvement was made as input to media experts. Material experts further validate 

the revised fixes. This is done because the material developed also needs to be evaluated to be 

accepted and understood by the multi-characteristic students  [41]. There are three material 

experts used, i.e., learning experts, pneumatic and hydraulic experts, and teaching evaluation 

experts. The following is a tabulation of the material expert's judgment data. 

 

Table 1. Review of material experts on the feasibility of pocketbook 

 Didactic Requirement 
Learning 

Expert 

Subject 

expert 

Evaluation 

expert 

Review pocketbook (Scale of 1-8)  

1. The course and information of each chapter are clearly 

stated. 

6 5 5 

2. The purpose of the course is based on the 4Cs skills 

approach. 

5 5 6 

3. Summary of material is briefly described, bright, and 

easy to understand. 

5 4 4 

4. Summary material stimulates the reader to think 

creatively and critically. 

5 5 5 

5. References used up to date (maximum of the last five 

years). 

5 4 5 

Material review in the form of QR Code (Scale of 1-8)    

6. There are goals and indicators or achievements of 

learning-oriented to 4Cs. 

5 5 5 

7. Material developed based on concept maps. 6 6 6 

8. The material drawn up refers to the skills of 4Cs. 5 5 6 

9. An inductive approach prepares the material. 7 5 5 

10. Images and visual information (tables and graphs) are 

relevant to the material being taught. 

7 6 6 

11. The material can hone the creativity and innovation of 

student thinking. 

4 5 5 

12. Materials can stimulate students to collaborate. 4 4 5 

13. There are tasks or exercise questions that can measure 

students' 4Cs skills. 

5 5 4 

14. Tasks or exercises developed to improve the power of 

student analysis. 

6 5 5 

15. References used up-to-date 6 4 6 

Total 81 73 78 

 



 

 

 

 

Based on Table 1 shows that the total score of the three material experts is 232 with the 

assumption that the maximum value is 360. If calculated by presentation then get the value of 

presentation 64.44%. Referring to the feasibility category meaning interval then according to 

developed material experts fall into the category worthy. This feasibility is considered to provide 

opportunities for readers to explore the material with independent and flexible  [42]. Some of 

the inputs provided by the three material experts are: (1) Learning objectives and indicators are 

more specific and contain evident 4Cs skills; (2) A better-made summary of material highlights 

favorite issues and stimulates students' sense of knowing more in-depth the material stored in 

the QR Code; (3) The material in the QR Code is reproduced with relevant drawings or 

illustrations in stimulating a more straightforward and more easily understood mindset of the 

student; (4) Problems arranged are varied and include how to hone the skills of 4Cs students. 

The results of the input of experts are then revised and continued to the evaluation phase of 

users. 

The revision of the media produced by expert judgments was then deployed to the students 

of the Department of Mechanical Engineering of UST. Students providing a feasibility 

assessment through the questionnaire provided with the assessment substance are pocketbook 

display, pocketbook content and QR Code, 4Cs integrated materials, practicality, and usability 

efficiency. The following is the result of a questionnaire of 32 students of pneumatic and 

hydraulic classes.  

 
Fig. 3. User feasibility assessment 

 

Based on the user's feasibility histogram, it was found that 75.11% of students concluded 

that QR Code-based pocketbook media were in the very reasonable category according to the 

four feasible criteria. Although there are still unsatisfactory conditions, of the five overall 

assessment criteria are in reasonable condition. Referring to the result can be concluded that 

pocketbook media based on QR Code can be accepted by the user and can be accessed flexibly 

and practically.  

The results of reviews by experts and users provide information about the advancement of 

educational technology that the use of mobile pocketbook can be used in flexible learning and 

can stimulate interest in reading students. Paperless movements should be sought from an early 

age so that advanced education can become a sustainable lifestyle [43], [44]. Encouraging 

students and lecturers to use QR Code-based pocketbooks can reduce excessive paper 

consumption in lectures by learning to use mobile phones [42]. With the 4Cs approach in the 

material contained in QR Code able to give the students to be creative and innovative in thinking 

and solving problems with the comprehensive and appropriate analysis. 
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4   Conclusions 

This research concludes that mobile media pocketbook based on QR Code and integrated 

4Cs are arranged through three stages: planning, product, and evaluation. Pocketbook 

dimensions are equivalent to A6 size with a maximum thickness of 5 mm. Book view includes 

a cover, introduction, table of contents, material chapter, learning objectives, material 

summaries, QR Code (comprehensive material), and references. Screening QR Code using the 

existing play store app on the smartphone. The results of the assessment by media and IT experts 

stated that it is feasible with a percentage of 77.34% based on viewing judgment, access speed, 

informative functions, written and image clarity, and QR Code functionality. The result of a 

revision of media expert is validated by material expert, learning expert, and education 

evaluation expert with 64.44% percentage or eligible category with criteria of lecturing 

completeness assessment, material suitability with 4Cs skills-oriented, clarity of writing and 

drawing, which stimulates the ability to think critically and the creativity of the students. Also, 

the media is also tested in limited classes with 75.11% results or in eligible categories based on 

content, content, 4Cs content criteria, practicality, and usability criteria. The acceptance of the 

QR Code-based pocketbook recommends vocational lecturers to use the media as a step in 

realizing the paperless campus movement. 
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