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This study aims to find out the effectiveness of problem-based Learning (PBL)-based personnel
administration e-book that c an be ac cessed through website in smartphone or laptop and in order to
find out the extent to which the e -book the result of learning students. The research method
employed in this study was experiment research by comparing two classes of the class experiment
and class control. Technique of analyzing data employed in this study was inferential statistic
analysis through normality test and homogeneity, followed with prerequisite test with t-test. T-test
was c onducted by comparing posttest score of two basic competencies for experiment and control
classes and the result of comparison shows that the analysis that had been conducted using t-test
with tstatistic of 3.112 while ttable of 2.051, or tstatistic > ttable. It indicated that there was a relevant
difference between experiment and control class values so that the students’ learning outcome in
experimental class was better then the implementation problem-based learning (PBL)-based
personnel administration learning e-book could improve the learning outcome of Vocational High
S chool students.
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INTRODUCTION
Education is one of the containers that can be used to create human resources (HR) is qualified
because education is always growing dynamically so that aspects and systems that exist in education can
change along with the development of technology and time. At this time, the role of technology in the world
of education is very much among the developments undertaken in order to prepare human resources that
are able to compete (Warburton, 2003). Açişli, Yalçin, & Turgut (2011) and Buckingham (2002) In the world
of education there are many components or instruments that can be developed and integrated with
technology, such as learning models, instructional media, instructional books and learning curriculum which
results can be printed media and online media in the form of soft files.
Education innovation and development especially on learning is an important thing to be focused on
improving learning quality (Kusuma, 2018). Smaldio and et al (2011) stated that one component that can be
developed and integrated with technology is learning media that is not only in the form of a book but which
has been modified by technology that is electronic book (ebook). In addition, the use of ebooks can help
students to learn independently, explore students' understanding of the material to be learned, and improve
reading and writing skills (Chen and Jang, 2013) and (Pierce, Richard and Jeremy, 2012). In addition to
instructional media, learning models can also be developed and in this study researchers used a model of
learning-based learning where the model has been adapted to the material to be learned in the learning
process. Problem based learning is a learning model that requires students to process actively, creatively in
solving a problem that exists in everyday life by relating the material to be learned in the learning process
(Babich, Stankunas, and at all, 2016) and (Estrada and Conaway, 2012). Therefore, the combination of ebookbased learning media problem based learning in this study is expected to be more effective and efficient in
the learning process.
The material used in the development of ebook is about the list of rank order (DUK) and the
regulation of leave in which consists of a matter of case, a matter of pretest, posttest, and practice questions.
Implementation of problem-based learning model for both materials is due to the number of teaching
materials that will be used by students is still lacking and is expected with the tea ching materials students
are able to follow the learning process well, can increase knowledge by studying and understanding the
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material that has been presented into the ebook that can be downloaded through the website (Abigail,
2018). Competence emphasized in the development of this ebook is expected to be student -centered ebook,
making students more active and able to train students to learn independently (Andrea, Jenny, Joanna &
Amelia, 2016). Hosnan (2014) The process of learning problem based learning focuses on students solving
problems or providing solutions of problems that have been given by teachers so that students are expected
to understand and understand the material to be studied. Survey data obtained to explain the comparison of
schools to be taken for research on the subjects of personnel administration with the subject of class XI the
state Vocational High School (VHS) in Surakarta is as follows: the state VHS in Surakarta amounted to nine,
schools that have business management majors amounted to three, from three schools the random sampling
was done so that two schools appeared and from two schools were interviewed and then the researchers
found that there is only one school that can be used for research and development of ebook.
Problem based learning is a learning model uses an approach to authentic problems so that students
can construct what is thought with the knowledge they have, students can develop skills and can increase
self-confidence (Hosnan, 2014). In addition, the problem based learning model has other characteristics,
namely training students to solve problems, providing new information that the teacher is only a facilitator
to help students achieve the goals of the learning process and this model requires students to produce
products such as: reports, transcripts and a video that explains the solution to the problems that have been
discussed and in the discussion process students are required to take responsible learning so that if there are
questions students are able to answer and explain clearly which is supported by clear evidence (Lazarinis,
2012). Ninlawan in Sari (2018) stated that in addition to the teacher being a student facilitator, the teacher
must also be able to make the classroom atmosphere comfortable and effective for learning with several
criteria, including: (1) teachers are always professional in carrying out their tasks, (2) developing each
competency existing, (3) able to innovate about teaching techniques, (4) able to understand the
characteristics of each student, and (5) able to speak foreign languages.
Based on several definitions above, the problem based learning learning model is a learning model
that requires students to want to process actively, where students are required to be creative in solving
problems by connecting the subject matter received and in the learning process the teacher serves as a
student facilitator to accompany. This is supported by several opinions from experts who state that the
learning-based learning model focuses on students to solve a problem so that students will get new
information or knowledge to learn and in the process the teacher as a facilitator to accompany students, and
- encourage students to be active (Chen, Lin, and Chang, 2011; Asyari, Muhdhar, Susilo and Ibrohim, 2 016).
In addition, Ramalhinho (2016) also added that PBL is very effective to be applied in the learning process
because when the learning process takes place student learning discusses existing problem solving in
everyday life by analyzing the problem fir st and providing solutions to the problem.
Considering the result of field observation, the fact shows that in learning process, the students are
less interested in attending the personnel administration learning, because in the learning process teacher
still uses conventional learning method or teacher center learning (TCL), has not maximized the use of media
available at school due to the unavailability of book for personnel administration subject, and teachers as
well as students look for materials in internet, and the students’ learning outcome was less maximal because
students have difficulty in searching for material any time the quiz, mid-semester test and final test will be
held. Low learning outcomes can be seen based on the final semester exam scores in class XI AP 3 with an
average value of 69 and the completeness criteria only reached 40%.
Considering this phenomenon, the author is interested in developing PBL-based e-book learning
media to make the students capable of attending the learning proc ess well and the students’ learning
outcome can be maximal. PBL-based E-book for personnel administration subject emphasizes on the
learning process giving the students the opportunity of participating actively in solving problem by means
of thinking in group and training the students to defend their opinion (Jones, 2017). This is supported by
statements from Shin Downing, and Ning (2011) which state that by applying PBL learning models will
produce higher values for all subjects and in addition students also get scores on psychomotor aspects. This
research novelty is the development of PBL-based e-book for personnel administration subject as there is no
previous similar study on it.
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Situation of the Problem
Some previous studies have examined ebooks to improve learning outcomes but from some of these
studies only focus on ebooks that rarely combine ebooks with existing learning models. To fulfill the
requirements so that the ebook can be used in the learning process, the ebook must have: (1) a comple x
format that can be carried anywhere, (2) can attract students' attention, the ebook can always develop, (3)
ebook can be used by anyone, (4) the process of copying and distributing is easy and inexpensive, and (5)
encouraging greening of the environment.
Therefore, so that the ebook can improve student learning outcomes and facilitate students in the
learning process, ebook development is combined using learning models that are in accordance with the
material in school and in this study ebook development is combined with problem based learning (PBL)
learning models.
Aim of the Study
The purpose of this research is to develop learning media in schools, one of them is by developing an
ebook based on problem based hearing (PBL) which is then expected to improve student learning outcomes.
In this objective framework, the answers to the following questions have been sought, namely: how can the
development of ebook learning media significantly change the learning outcome variable.
METHOD
This research was conducted at the State Vocational High School (VHS) in Surakarta, Central Java
because VHS are subjects of personnel administration and in Surakarta only have three VHS and all three
have the same accreditation, namely is VHS 1, VHS 3 and VHS 6. In VHS 1 I found a problem that in these
schools have no books for student learning that lead to student learning outcomes is low, whereas in the
VHS 3 and VHS 6 should not be used for research on this period because the research schedule on the class
is already full, so I decided to do some preliminary observations and research in VHS 1 .
The sample in this study at VHS 1 Surakarta and the sampling technique used was random sampling
while data collection techniques used pretest and posttest. This study was an experimental research
conducted in two classes: experiment and control classes. In the experiment and control cla sses there are 31
students and all of the female gender. The first step is to determine the class that will be used as the
experimental class and control class by direct observation, seeing the final value and the existence of equality
tests for the two classes. The second step is the implementation of PBL-based ebooks for the experimental
class and for the learning process control class using the usual learning model with the same material.
Material
The material presented in the learning process is list of employee ranks and Leave Rules and the
following is a PBL-based ebook design:
Table 1. The application of problem based learning-based E-book (PBL)
Problem Based Learning (PBL)
Problem Based Learning-based E-book (PBL)
1. Students find problem
1. Creating group
2. Organizing the students to learn 2. Explaining the learning objective to be achieved.
readily.
3. Guiding students in the learning 3. Teacher tells the students to open the preexisting e-book
process either individually or in group.
in their own cellular phone in case problem sub chapter
4. Students prepare report from the 4. Teacher tells the students to read and to understand the
result of discussion with group and
case problem.
then present it.
5. Teacher tells the students to identify problem.
5. Analyzing and evaluating the problem 6. Members of group search for information or data to solve
solving process.
problem and then write the answer on a piece of paper
(Arends, 2012; Hosnan, 2014; Abidin
and then submit it.
2014)
7. Individual group members work on pretest problem.
8. Group member representatives represent the result of
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discussion.
9. Teacher and students discuss each group’s answer and
then teacher explains the material to be studied.
10. Individual group members work on posttest problem.
11. Teachers and students draw a conclusion collectively,
12. Teacher evaluates the learning process.
(Arends, 2012; Hosnan, 2014; Abidin 2014; Harris, 2011)
This study employed descriptive quantitative research method with prerequisite analytical test
consisting of normality, homogeneity, and effectiveness tests with 31 students of Vocational High School
(VHS) 1 in Surakarta, being the subject of research. This research employed problem instruments: pretest
and posttest problems. The problem instrument was prepared using some indicator criteria and the problem
instrument used is presented in table below:
Table 2. Problem instrument used
Indicator of Competency Achievement
Item
Observing
Case Problems
(conducting an observation on the (1-5)
problem given by teacher)
Questioning
1, 4, 5, 6, 11, 13, 15, 17, 21, 23,
(short question needing no long thinking)
Experiment
2, 3, 7, 8, 10, 16, 19, 20, 22, 25
(question needing long thinking or logic)
Association
3, 9, 12, 14, 18, 24
(analyzing problem)
Problem instruments above have undertaken feasibility test stage consisting of validity, reliability,
variance, and difficulty level tests (Budiyono, 2013).

Data Analyses
For data analysis, in this study using the SPSS 22 statistical program . This research employed problem
based learning model and before the research was conducted, the author should conduct statistic test first.
Statistic test has two conditions: normally distributed and homogeneous.
Normality test was conducted to find out whether or not the sample used was distributed normally,
using Kolmogorov Smirnov test with α = 0.0050, when the result obtained was not distributed nor mally,
advanced test should be conducted by means of transforming data to obtain normal data. Homogeneity test
was conducted to find out whether or not the sample to be compared came from the same population, and
this test was conducted using Levene’s test , while effectiveness test using t-test with criteria α = 0.05 at
probability significance (sig) < α (0.05) and probability significance (sig) > α (0.05).
In this study, the author conducts an analytical prerequisite test consisting of: normality,
homogeneity, and effectiveness tests. Normality test was used to find out whether or not the sample comes
from normally distributed population and the sample can be said as coming from normally distributed
population when α > 0.050; the result of normality test is presented below :
Table 3. Result of Normality Test
Tests of Normality
Kolmogorov-Smirnova
Statistic
df
Experiment
.155
31
Control
.170
31

Sig.
.054
.023

From the data above, it can be seen that the experiment class is distributed normally as α > 0.050 or
0.054 > 0.050, while the control class is not distributed normally as α < 0.050 or 0.023 < 0.050. It can be stated
that control class is not distributed normally, so that it is followed with advanced test by means of
transforming the data, the result of which is presented below.
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Table 4. Result of Normality Test by means of Transforming Data
Tests of Normality
Kolmogorov-Smirnova
Statistic
df
Experiment
.155
31
Trans_Control
.170
31

Sig.
.054
.057

Considering the data above, it can be seen that control class have been distributed normally with score
of 0.057, larger than 0.050. Having conducted normality test and found that the sample used was distributed
normally, homogeneity test was then conducted to find out whether or not the sample com pared came from
the same population using Levene’s test with α = 0.05. The result of homogeneity test is presented below.
Table 5. Result of Homogeneity Test
Test of Homogeneity of Variances
Score
Levene
Statistic
df1
df2
Sig.
.306
1
60
.582
Considering the data presented in the table above, it can be seen that the sample compared came from
the same population with significance value of 0.582 meaning that the score is larger than the specified score,
0.05.

FINDINGS
Test in analytical prerequisite is effectiveness test conducted using t -test to examine the effectiveness
of personnel administration learning e-book that will be used with criteria α = 0.050. H0 is supported when
(sig) > α 0.050, while H0 is not supported when (sig) < α 0.050. The result of effectiveness test is expressed
below.
Table 6. Result of Effectiveness test in Experiment Class
Paired Samples Statistics
Std.
Mean
N
Deviation
Pretest 74.2903
31
4.16488
Posttest 87.5161
31
3.37511

Std. Error
Mean
.74803
.60619

From the data above, it can be found that the mean score of experiment class increases from pretest
(74.29) to posttest (87.51). Meanwhile, the result of effectiveness test for control class is as follows:
Table 7. Result of Effectiveness test in Control Class
Paired Samples Statistics
Std.
Mean
N
Deviation
Pretest 68.3548 31 4.55008
Posttest 78.1935 31 4.85400

Std. Error
Mean
.81722
.87180

From the data above, it can be seen that the mean score of control class also increases from 68.35 to
78.19, but this improvement is not as much as that in experiment class. It indicates that the mean score of
experiment class is higher than that of control class. Then, to prove whether or not there is a significant
difference of learning outcome between experiment and control class, obtained results that homogeneity test
with sig (p) value in Levene’s test for equality of variances > 0.05, 0.582; therefore it can be said that the data is
homogeneous and there is no variant comparison. When the data is homogeneous, t statistic value in table (T) is
3.112 >2.051; thus, there is a significant difference of scores as the difference of pretest scores between
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experiment and control class is 74.29 – 68.35 = 5.94, while that of pretest is 87.51 – 78.19 = 9.32, and the range
of variance score at confidence level of 95% is between 0.910 and 4.186.

RESULT, DISCUSSION, AND SUGGESTIONS
This study examines how the application of ebook based problem based learning (PBL) learning model
is expected to improve student learning outcomes. Research findings show that the implementation of PBL based ebooks is effective to be applied to the learning process and can improve student learning outc omes.
There are several previous studies about ebooks such as research conducted by Shamir (2009) discussing the
process and learning outcomes after using the ebook. The learning process that is carried out is very fun and
effective so as to make it easier for students to receive learning materials well and learning goals can be
achieved so that students get satisfactory learning outcomes by using an ebook in combination by a model of
learning that has been adapted to the material.
Yalman (2015) conducts r esearch on seeing how ebooks are used in the learning process at the college
level. This study was carried out on students in universities with 1179 students coming from the education
faculty and in this study using qualitative and quantitative methods sim ultaneously. The results of this
study is that using an ebook can facilitate students in the learning process to understand the material to be
delivered. This research is almost the same as the research that the researchers did only differently in the
place of its implementation and the implementation of the ebook. Research conducted by researchers applies
the ebook to personnel administration subjects while the research conducted by Yalman is applied to the
existing library systems in universities.
Research on the use of ebooks is still ongoing, one of which is done by Letchumanan and Muniandy
(2016). They conduct research on how mathematics postgraduate students use ebooks for learning activities.
In this study explained that the use of ebook is very helpful for students to find relevant information in the
learning process so that it can improve student learning outcomes. In addition, research conducted by Kouis
and Konstantinou (2014) also added that the use of ebooks is a new innovation that can replace p rinted
books because with the existence of an ebook can provide several advantages and can always be updated.
Suharta and Luthan (2013) also mentioned that one learning model that is suitable to be applied in the ebook
is a problem based learning (PBL) learning model because with the learning model students can develop
creativity, a sense of democracy and the existence of an ebook can increase greening due to use fewer print
books.
In addition, Karami, Karami and Attaran (2013) stated that teachers in the l earning process integrate
PBL learning models with ICT in solving problems can develop knowledge of professional content and
teaching skills than those who only use ICT. Burris and Garton (2007) also stated that by applying PBL
learning models not only can improve student learning outcomes but also can improve critical thinking and
content knowledge among students and Farenta, Sulton and Setyosari (2016) added that with the learning
process using media learning is considered to be very effective and valid s o as to facilitate students to
understand and understand the material to be delivered by the teacher. PBL learning model is a learning
model that is strategy in effective learning so that it can increase students' knowledge in the learning process
(Preeti, Ashish, and Shriram, 2013). Pant (2011) states that the availability of ebooks reaches 17% and this
percentage is higher than the availability of printed books that only meet 5 -15%, for this research seeks to
provide interesting learning media so students can feel helped. This statement is supported by Wu, and
Chen (2011) which states that students also often use ebooks for study and research purposes, the ebook is
used as a learning resource and additional references.
Based on the results of research that has been done, it can be concluded that ebook based problem
based learning is effective to be applied in the learning process so that it can improve student learning
outcomes. This is shown through the effectiveness of the e-book based on the increase in the results of the
pretest that obtained an average score of 74.29 while the posttest score obtained an average value of 87.52,
besides the effectiveness of the e-book was also supported by statistical calculations that the significance
value generated amounting to 0.003 and the value is less than 0.05, which means that H 1 is accepted, which
means that there is a difference between the average value of the experimental class and the control class.
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These results indicate that the application of e-book learning based on problem based learning is effective for
improving student learning outcomes. This research is only limited to assessing student learning outcomes
by implementing an ebook based problem based learning on pers onnel administration subjects at VHS 1
Surakarta. Suggestions for further research are to expand the subject matter and expand the school that will
be used for research.
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