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This study aims to describe the use of e-book based on project based learning in
improving students' critical thinking in inventory materials in VHS. This type of research
is a quantitative descriptive study with a case study method. The sample of this research
used 30 students in SMK Batik 1 Surakarta. The sampling technique uses simple random
sampling technique, while the data collection technique used is essay test. The essay
question is made in accordance with the indicators of critical thinking, namely analyzing,
evaluating, and creating. The results showed that before using e-book based on project
based learning only 8.3% of students were able to analyze, 50% evaluate, and 40%
created. However, after using the e-book, students who were able to analyze increased to
55%, evaluated 93.3%, and created 76.7%. any as 10% have enough critical thinking. So,
the use of e-book based on Project Based Learning can increase students' critical
thinking.
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INTRODUCTION
21 st century is the era in which information and technology reign supreme. Holm berg (2018) stated that
Information and Communication Technologies (ICT) serve as a mean of support in teachers` learning goals,
learning processes and as a representation of knowledge product. So it can be concluded that education
today cannot be separated from technological advancement. Lindquist (2011) added that technology can
help learners overcome various learning problems and can be developed to suit learners` needs. The rapi d
development of Information and Communication Technology (ICT) today requires learning materials
development to shift from conventional to ICT-based learning. Learning resources are all components of
instructional systems that are specifically designed an d utilized in learning activities (Warsita, 2008).
Learning success depends on the accuracy of teachers in utilizing technology to suit learning objectives and
creating meaningful learning experience for students (Wankel & Blessinger, 2015), teachers can use a variety
of learning media that match the learning needs and objectives.
Siqueira, et al (2016) & Buckingham (2008) suggest that learning media is a tool to deliver learning
material in the form of text, audio, or visual images to assist learning activities. One of the learning media
that can be used by teachers in the current technological era is e-book. E-book is one of the innovations in
learning resources that takes form of electronic format containing information that in either text or images
(Ismawati, 2012). The e-book issued by the Ministry of National Education (2008) came in the form of
Portable Document Format (pdf). One of the advantages of e-books is that they can be easily and cheaply
found. In addition, e-books can be accessed anywhere and anytime through devices that students already
have, such as smartphones, laptops, or tablets. Hong, Trimi, and Kim (2016) Smartphones, tablets, laptops
are one of the available technologies that can be utilized to improve the quality and ea se of life, as well as
social life trends.
There are two activities that take place in the learning process, learning and teaching activities. One
way to improve the quality of learning is the amount of exposure of the students to learning resources
(Kamsinah: 2008). The 2013 Curriculum Development Team (2013) states that learning resources can be in
the form of printed or electronic media, surrounding environment or other relevant learning resources. The
results of the research conducted by Wu & Chen (2011); Cheng, et al (2012), shows that electronic books or ebooks have special values or interest to the students, especially in terms of cost because it can be accessed
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through smartphone. With the e-book, students can easily complete the tasks given by the teacher.
Furthermore, Jindal & Pant (2013) added that using e-books has a positive impact on students and helps
students in the teaching and learning process in the classroom, this study also found that the use of e -books
was relatively high compared to or dinary textbooks.
Education in Indonesia based its curricula on the 2013 Curriculum. The 2013 curriculum requires the
creativity of the teachers in delivering learning activities. One of the requirements is that the teacher must be
able to promote active participation of the students in their learning activities. The following are the
characteristics of learning strategies in the 2013 curriculum that are necessary to be implemented in the
classroom : (1) learner-centered (student centered); (2) learning thr ough action, students actively doing their
learning; (3) emphasizing in researching, discovering and creating; and (4) learning through a contextual
approach (Hosnan, 2014: 85). A creative teacher, who is able to develop students' thinking skills, is
imperative. In order to foster students' thinking skills, a teacher should also pay attention to the learning
model. Teachers should choose a more varied learning model, which can encourage students to actively get
involved in their learning experiences. The learning process should be appropriate between the learning
model and the needs of students, in order for the learning to become more meaningful and interesting.
Therefore, teachers need to create enjoyable learning experience (Arends, 2011: 24 and Bhattacha rjee, et al:
2018).
Hosnan (2017) explained that the Project Based Learning (PBL) model is a learning model that
emphasizes student-centered learning in a project. One of the objectives of the Project Based Learning model
(PBL) is to train students` critical thinking and encourage them to be able to solve a problem (Sumarni, 2012).
Project Based Learning (PBL) learning models can improve students' critical thinking skills, while they are
doing the tasks in the project.
Masykur and Daniel (2016) suggest that there are differences between critical thinking skills in the
classes taught based on Project Based Learning (PBL) learning models compared to classes that are not, and
there is a significant increase in the results of cognitive learning and critical thin king skills of students after
the application of the Project Based Learning model (PBL). Yanti, et al (2013) added that the Project Based
Learning (PBL) model had a significant effect on students' critical thinking skills. These previous studies
assumed that knowledge is constructed from the learner themselves or commonly known as constructivism.
Seeing the various successes of the implementation of constructivism learning models, it is necessary to
implement a wider implementation as an effort to improve t he quality of education and one of them is the
development of e-books based on project based learning.
Based on said premises, students need learning that combines face-to-face learning and ICT-assisted
learning (Weil & Silva, 2014). The advantage of using e-books according to (Santoso, Siswandari & Sawiji,
2018) e-books are easy to access, no need to go to the library, easy topic search, can be accessed anywhere
and anytime, display is better, cheaper and saves space deviation. The use of e-books based on project based
learning is expected to be an alternative media in financial accounting learning to increase students' critical
thinking. E-book based on project based learning is designed with an attractive appearance and includes
syntax of project-based learning, material, sample questions, and student learning evaluations in the form of
electronic books. The concept of interesting and fun learning media that can provide a direct learning
experience is suitable for students according to their learning conditions and needs. E-book based on project
based learning is a combination of technology -assisted learning media, information, and communication
with learning models that simultaneously provide information regarding financial accounting learning
materials to students.
The financial accounting material used in this study is inventory accounting material for students of
senior high second grade (Class XI) of accounting vocation. Inventory of merchandise is a stock of goods
stored for use or sale in coming period to facilitated production (Harding, 2001; Kusuma, 2009). In this
material, students are required to be able to evaluate the definition and classification of inventories,
differentiate inventory classification and recording systems, as well as differentia te the methods used to
determine inventory value, to design inventory cards to calculate inventory values with periodic systems
and perpetual systems. By studying this material, students would be better equipped in dealing with the
work in the field of accounting and financial institutions. This material was chosen because based on the
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results of the initial interview with 64 students of class XI Accounting Vocation at SMK Batik 1 Surakarta as
much as 65.62% of students stated that inventory accounting material was a material that was difficult to
understand. Therefore, this study aims to describe the use of e-book media based on project based learning
in increasing students` critial thinking on inventory accounting materials in Vocational High Schools.
METHOD
This research is a quantitative descriptive research with a case study method. The study was conducted
at Surakarta Batik 1 Vocational School. Surakarta Batik Vocational School 1 is one of the Private Vocational
Schools which has an accredited accounting proficiency and has ISO 9001: 2008. In addition, the curriculum
used is the 2013 curriculum. The existing facilities and infrastructure of the school also support IT -based
learning.
The subjects of this study were students of Class XI Accounting who had learned inventory accounting
materials. The sample was 30 students, students consisting of 2 males and 28 females who were selected
using simple random sampling technique. This technique is used because all students in the population get
the same material with the same model and learning media and curriculum which created a homogeneous
population. The chosen students were initially tested before using e-books, later their learning began to
utilize e-books and then given a final test to find out their state of understanding. Data was collected using
test, by using test the data obtained were quantitative data. In addition, observations and interviews were
conducted to find out the students` opinions regarding the benefits of using e-books in learning.
The instruments used in this study were essay test questions that were analyzed quantitatively, and the
observation sheets and interview sheets were analyzed descriptively. Essay test are tests that contain written
questions which answers are composed of essays (essays) or long sentences (Purwanto, 2010). Essay tests
were chosen because this form of test is suitable to test general knowledge that matches the characteristics of
the inventory accounting material. Test scoring uses point method because the essay test used is essay test
with limited number of answers. This essay tests` answers can be formulated with a limited (specific) answer
guidelines so that the weight of each question can be determined.This study uses essay test questions that
aim to reveal the data of students' critical thinking skills regarding inventory accounting material.
The results obtained from the test will be analyzed by giving a score on each question ac cording to the
scoring guidelines that have been made. The score is then calculated using the percentages correction
formula (Purwanto, 2010). Then the value is interpreted based on the criteria for interpreting critical thinking
of students in table 1.
Table 2. Interpretation Criteria for Students’ Critical Thinking
Assesment
0 - 30
31 - 55
56 - 65
66 - 79
80 - 100
Source: (Purwanto, 2010)

Letter
E
D
C
B
A

Interpretation
Very Poor Critical Thinking
Poor Critical Thinking
Enough Critical Thinking
Good Critical Thinking
Excellent Critical Thinking

FINDINGS
Efforts to increase critical thinking of students through the use of e-book media based on project based
learning on financial accounting subject showed satisfactory results. As many as 66.7% of the 30 students
who were tested were able to exceed the Minimum Completeness Criteria of financial accounting subjects of
78 after using e-books based on project based learning. Before using e-books based on project based learning,
students have not been able to achieve the minimum criteria. Essay test questions used as a test consist of 5
questions regarding inventory accounting material. Based on the definition of critical thinking as described
above, thinking levels of Bloom's Taxonomy can be used to measure critical -thinking skills because the
activities of analysing, evaluating, and creating are included in the cognitive domain of Bloom's Taxonomy
(Saputra, Joyoatmojo & Wardani, 2018). The question is made based on indicators of learning objectives that
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must be achieved by learners; evaluating the understanding of inventory, differentiating inventory
classification and its recording system, distinguishing the methods used to determine inventory value,
evaluating the use of methods in determining inventory value, and designing inventory cards to calculate
value stock. Detailed explanations about critical thinking of students in working on essay questions on
financial accounting material for each item are as follows:
1. Evaluating the understanding of inventory
The first item in the essay test aimed to the evaluate students` understanding of supplies. Students are
asked to evaluate the understanding of inventory. The maximum score obtained by students if they are able
to answer the first question correctly is 10. Critical thinking of students in answering the indicator of this
question can be described in Figure 1 below:

The Percentage of Critical Thinking on the First Question Item
The Percentage of the
many students

100%
80%
60%
40%
20%

0%

Very Poor

Poor

Enough

Good

Excellent

Pre-Test

0%

30%

25,5%

25,5%

19%

Post-Test

0%

0%

6,5%

5,5%

88%

Figure 1. Critical Thinking of Students in the First Question Item
Based on data presented on Figure 1, there is an increase in students' criti cal thinking on the evaluation
of the understanding of inventory before and after using e-books based on project based learning. Prior to
using the e-book, students grouped at the category of excellent critical thinking were only 19%, satisfactory
critical thinking 25.5%, good critical thinking 25.5%, and poor critical thinking at 30%. These results
indicated that some students did not have adequate critical thinking about the understanding of supplies.
Students felt that inventory accounting material was difficult; in addition, the media used in learning were
only textbooks which led them to not having interest in learning and failed understand the indicators of the
first question. However, some of the other students already had good critical thinking that enabled them to
fully evaluate the understanding of supplies.
Subsequently, after using e-book based on project based learning, the percentage of students` critical
thinking increased. 88% of the students have excellent critical thinking, 5.5% good and 6.5 % have satisfactory
critical thinking. These results showed that after using e-book, the majority of students` critical thinking on
evaluating the understanding of inventory experienced a certain rate of increase. Students strongly believed
that e-book based on project based learning is an interesting media and helped them to memorize and
evaluate the understanding of inventory more easily. Therefore, after using e-book based on project based
learning, it can be concluded that students have had complete cri tical thinking about the understanding of
inventory.
2. Differentiating inventory classification and its recording system
The second item in the essay test given to students aimed to see their ability in differentiate between
inventory classification and it s recording system. Students were asked to differentiate inventory
classification and its recording system. The maximum score obtained by students if they were able to answer
the second question correctly is 15. Critical thinking of students in answering t he question can be illustrated
in Figure 2 below:
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The Percentage of the
many students

The Percentage of Critical Thinking on the Second Question Item

80%
60%
40%

20%
0%

Very Poor

Poor

Enough

Good

Excellent

Pre-Test

25,5%

70%

0%

4,5%

0%

Post-Test

0%

60,5%

6,5%

30%

3%

Figure 2. Critical Thinking of Students in the Second Question Item
Based on Figure 2, students had poor critical thinking in answering questions on indicators of
differences in inventory classification and recording systems. 70% had poor critical thinking, only 4.5% of
students had good critical thinking, the remaining 25.5% had an alarming deficient in critical thinking. This
numbers proved that students were yet to master and be able to differentiate in ventory classification and
recording systems that they cannot describe the differences. Part of the reason was the terms used in
textbooks were too difficult to understand thus led them unable to accurately interpret those terms.
After using e-book based on project based learning, students` critical thinking increased to 3% of the
students having excellent critical thinking, 30% having good critical thinking, 6.5% having enough critical
thinking, and 60.5% still lacking adequate crtitical thinking. These results indicated an increase in critical
thinking on the differences in inventory classification and recording systems after using e-book based on
project based learning. Although some students still have less than satisfactory critical thinking, students
have been able to describe and distinguish inventory classification and recording systems though still too
simple that they cannot get the maximum score on the second question. Students felt that by using e -books
based on project based learning, differences in inventory classification and recording systems are easier to
understand than by textbooks learning.
3. Distinguishing the methods used to determine inventory value
The third item in the essay test related to the different methods used to determine the val ue of
inventory. Students were asked to distinguish the methods used to determine the value of inventory. The
maximum score obtained by students for answering correctly is 20. Critical thinking of the students in
answering the indicator of this question can be illustrated in the following figure 3:
The Percentage of Critical Thinking on the Third Question Item
The Percentage of the
many students

70%
60%
50%
40%
30%
20%
10%
0%

Very Poor

Poor

Enough

Good

Excellent

Pre-Test

5%

65%

17,5%

6,5%

6%

Post-Test

0%

17%

7%

20%

56%

Figure 3. Critical Thinking of Students in the Third Question Item
Based on Figure 3, there is an increase in the difference indicator of the methods used to determine the
value of inventory. Based on the percentage of critical thinking of the students before using e-book were; 5%
had very poor critical thinking, 65% poor critical thinking, 17.5% had enough critical thinking, 6.5% had
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good critical thinking , and 6% had excellent critical thinking. Students felt that they have not been able to
find differences in the methods used to determine the value of inventory, becaus e in the textbooks only
implied supposed difference. Students tend to memorize material and have not been able to conclude and
find the connection to the material being studied.
Whereas after using e-book based on project based learning, the percentage of students` critical
thinking increased to 17% having less understanding, 7% had enough critical thinking, 20% had good critical
thinking, and 56% had excellent critical thinking. These results indicated that after using e -books based on
project based learning students were able to answer questions in a complete manner and had good critical
thinking compared to before they were not using e-books based on project based learning.
4. Evaluating the use of methods in determining inventory value
The fourth item in the essay test focused on the evaluation of the use of methods in determining
inventory value. Students were asked to evaluate the use of methods in determining inventory value. The
maximum score obtained by students if they answered the third question cor rectly is 15. Critical thinking of
the students in answering this question can b e described in Figure 4 below:

The Percentage of the
many students

The Percentage of Critical Thinking on the Fourth Question Item
100%
80%
60%
40%
20%
0%

Very Poor

Poor

Enough

Good

Excellent

Pre-Test

0%

35,5%

8%

11,5%

45%

Post-Test

0%

0%

5%

5%

90%

Figure 4. Critical Thinking of Students in the Fourth Question Item
Based on Figure 4, there is an increase in the evaluation indicator of the use of methods in determining
inventory value. This can be seen from the percentage of students` critical thinking before using e -book
based on project based learning. 35.5% having poor critical thinking, 8% have enough critical thinking, 11.5%
having good critical thinking, and 45% having excellent critical thinking.
The reason why students have not been able to evaluate the use of the method in determining the value
of inventory was because in the textbook used, the mean of determining the value is not i mplied. Students
tend to memorize material and yet have to be able conclude and find correlation to the material being
studied. While after using e-book based on project based learning the percentage critical thinking of students
increased, 5% has enough critical thinking, 5% has good critical thinking, and 90% has excellent critical
thinking. These results indicated that after the use of e-books based on project based learning, students were
able to answer questions in a complete manner compared to before using e-books based on project based
learning.
The increase in critical thinking happened because students felt that they have a clearer picture of the
material of merchandise inventory so that they can evaluate the use of methods in determining inventory
value. The description was obtained by students in the illustrations presented in the form of examples of
available problems in e-books based on project based learning.
5. Designing inventory cards to calculate value stock using Periodic System and Perpetual System
The item in the essay test related to the inventory card design to calculate the value of inventory with a
periodic system and a perpetual system. This last question consisted of two cases of transactions related to
inventory of merchandise. At the first case, students were asked to make a periodic system inventory card
design. The maximum score for answering the first case correctly was 15. The second case required the
students to calculate the inventory of merchandise according to the data on the inventory card that has been
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made in LIFO, FIFO, simple average, and weighted average. The maximum score was 25. Thus the total
score of the four essay items was 100. Critical thinking of students in answering the indicators of this item
can be illustrated in the following figure 5:

The Percentage of Critical Thinking on the Fifth Question Item
The Percentage of the
many students

80%
60%

40%
20%
0%

Very Poor

Poor

Enough

Good

Excellent

Pre-Test

0%

50%

10%

10%

30%

Post-Test

0%

20%

3%

2%

75%

Figure 5. Critical Thinking of Students on the Fifth Question Item
Based on Figure 5, students` critical thinking about the inventory card design and to calculate the value
of inventory with a periodic system and a perpetual s ystem proved to have an increased percentage. Before
e-books based on project based learning were used, the percentage in the category of critical thinking were;
50% had poor critical thingking,10% had enough critical thinking, 10% had good critical thinki ng, and 30%
had excellent critical thinking. Due to students` inability to understand how to calculate inventory value
with the periodic system and perpetual system properly, students had difficulty in designing and
completing the inventory card design.
Based on the minimum completeness criteria (KKM) that have been set by the school that is equal to 78.
Students who achieve a score of 78 have a category of good and very good critical thinking, while students
who have not achieved that value, fall into the category of very lacking, lacking, and sufficient . The results
showed that before using e-books based on project based learning students who were able to analyze by
8.3% and those who were not able by 30%, students, who were able to evaluate 50% and tho se who could not
afford by 91.7%, and students who were able created by 40% and who have not been able to by 60%.
Furthermore, after using the e-book, students who were able to analyze increased to 55% and those
who were unable to reach 45%, students who w ere able to evaluate by 93.3% and those who were unable to
afford by 25%, and students who were able to create 76.7% and those who have not been able to reach 23.3%.
So, the use of e-books based on Project Based Learning in learning in vocational schools c an increase
students' critical thinking. This shows that in general the use of e-book media can increase students' critical
thinking on inventory accounting material.

RESULT, DISCUSSION, AND SUGGESTIONS
The overall results of the study reinforced the fact that before using a project based learning e-book,
60% of the 30 students had poor critical thinking. Only 16.7% of the students had good critical thinking,
while the remaining 23.3% had only enough critical thinking. After the learning using e -books based on
project based learning, students who have good critical thinking saw an increase to as much as 50% and 33%
had excellent critical thinking. Only 7% of the 30 students had poor critical thinking and the remaining 10%
had enough critical thinking.
The ability to think critically is one of the abilities that are needed in solving problems. There are certain
characteristics that can be observed to know the level of critical thinking ability. This characteristic was
stated by Tung (2015); critical thinking (critical thinking skills) in the form of evaluating, analyzing, and
linking connections. Students that are able to think critically can be seen when they can evaluate, analyze
and link the relations between learning material provided by the teacher and it s application in the real
world. Students that are able to connect academic content with the real world, would have more enthusiasm
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to actively participate in learning activities, which will help students' critical thinking skills to be honed and
improved (Johnson, 2014). Increased mastery of the students' competencies is a manifestation of the results
of the learning activities delivered by the teacher.
The use of e-books based on project based learning in inventory accounting materials can provide
variations in financial accounting learning and facilitate students to understand the material by providing
direct learning experiences increase their interest, activeness, and interaction in order to improve their
critical thinking. Increased critical thinking could facilitate both teachers and students in achieving learning
goals. The benefits of using e-books based on project based learning as an ICT-based learning media in
vocational schools could also familiarized teachers in the use of ICT in learning. Effor ts to improve teachers`
ability to learn and use IT-based learning media is necessary in order for the teachers to comfortably
integrate IT in the learning process (Destiana & Soenarto, 2014).
Thus, the use of e-books based on project based learning has been proved to effectively be used in
financial accounting learning because it can increase students' critical thinking. The use of e -book media
based on project based learning proved to be a positive and effective way to help students in their learning
process and to motivate them to be more active and independent learning process (Jindal & Pant, 2013 ; Wu
& Chen, 2011) and in turn help the teachers to act as a facilitator in learning, that is tasked with helping and
directing students should the learning mat erial proved to be difficult for the students. Such learning
conditions are in line with the demands of the 2013 curriculum, which emphasized on the students`
development (student centered). In addition, e-books are also more manageable to be used by the students.
Attractive layout and the ease of operation on media such as smartphones, laptops or computers make this
media more flexible. The display of e-book based on project based learning used in this study is presented in
figure 6.

Figure 6. E-Book Display based on Project Based Learning
Based on the discussion it can be concluded that the use of e-books based on project based learning is
proven to increase students' critical thinking (Jindal & Pant, 2013; Wu & Chen, 2011). This is proved by the
increase in students` critical thinking answering questions and designing inventory cards to calculate the
value of inventory with a periodic system and a perpetual system. E-book learning media based on project
based learning in inventory accounting materials can be a complement, alternative, and variant of learning
media in Vocational High Schools in Accounting Expertise programs. The use of e-books based on project
based learning can create fun learning and raised students` curiosity and motivated them to be more active
and independent in learning process. Such learning conditions fulfill the demands of the 2013 curriculum,
which centered on the development of the students (student centered).
This research is only limited to assessing the increase in critical thinking of students by using e-book
based on project based learning in financial accounting subjects at Surakarta Batik 1 Vocational School. The
Headmaster as the manager and person in charge of the implementation of learning in the school is expected
to maximize schools` facility and infrastructure to at least support the IT-based learning process. Therefore,
the headmaster should motivate the teachers to be able to develop innovative and creative learning through
training and workshops. Teacher as the implementer of learning activities should start to use IT in their
learning programs according to the demands of the curriculum, starting with the use of e-book media based
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on project based learning on inventory accounting materials. While the next researcher, should expand the
learning material and expand the school that will be used for research. Subsequent researchers can also
create e-books with other learning models, subjects, and at other levels of education.
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