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Abstract  This study aims to develop an electronics 
mathematics learning module (MLM) using SIGIL 
software in the form of ePUB3 which can be used to 
improve the statistical thinking skills of high school 
students in Medan, North Sumatra, Indonesia. This 
research is a research and development (R&D) study with 
an ASSURE design model consisting of 6 stages, 
including analyzing learners, state objectives; select 
methods, media and materials; util media and materials; 
require participant learner; evaluate and revise. At the 
product validation stage, ePUB3-eMLM can be applied in 
mathematics learning in the field. The results of the 
development of ePUB3-eMLM are implemented to three 
high schools with cluster types: accreditation school A, 
accreditation school B and accreditation school C. The 
implementation of ePUB3-ebook mathematics uses a 
flipped classroom model combined with a project-based 
learning model in the face-to-phase phase face learning. 
Based on the results of the development and 
implementation, it is obtained that ePUB3-eMLM that has 
been developed is valid and effective in improving the 
statistical thinking skills of high school students in Medan, 
North Sumatra, Indonesia. 

Keywords  Project-based Learning, Flipped 
Classroom, Electronics Mathematics Learning Module 
(eMLM), ePUB3 

1. Introduction
The use of technology in learning in schools is no 

longer a new thing. The existence of technology is one of 
the demands that must be applied by the teacher in the 
learning process both in the classroom and outside the 

classroom. Technology has become part of the learning 
process itself. This makes the teachers have to learn how 
to integrate technology in every aspect of learning to 
change the learning strategies and approaches they have 
done so far [1]. Technology ultimately becomes the focus 
of the attention of the teachers so that the learning process 
that will be carried out not only makes technology a 
learning tool but also provides space for technology to act 
as learning content to the learning system or curriculum 
itself [2]–[5]. The presence of technology provides a 
variety of innovative changes in learning practices. 
Technology provides a new perspective on the world of 
education to provide an important role in the creation of 
new learning methods. The presence of technology in 
learning also impacts on teachers and students who are 
important components in the learning process [2]. Various 
integration of technology in learning has a positive impact 
in improving the quality of learning, including students 
more knowledgeable and skilled in using technology in 
the learning process both in the classroom and outside the 
classroom. Students' knowledge and skills in applying 
technology are not only useful in the learning process in 
the classroom, but also provide an important foundation in 
solving problems in everyday life [2], [6], [7]. One 
application of technology in the learning process is 
teaching material. 

The use of technology-based teaching materials 
provides a flexible space for both teachers and students to 
explore knowledge gained through the learning process 
that is not limited by time and place. The 
technology-based teaching material developed by 
researchers is the electronics mathematics learning 
module (eMML). The Electronics Mathematics Learning 
Module (eMLM) is a digital-based mathematics learning 
module that can be used either via a PC, Laptop or 
through an Android or IOS mobile phone. eMLM is one 



3120 A Project-Based Learning into Flipped Classroom for   
ePUB3 Electronic Mathematics Learning Module (eMLM)-based on Course Design and Implementation 

of the mathematics teaching materials that contain 
mathematics teaching material, mathematical problems to 
guide student activities in solving it in the form of text, 
audio, until the learning video can be opened and studied 
directly by students and teachers anywhere and anytime 
[8]. Digital technology-based teaching materials are 
developed in accordance with the relevance of the 
curriculum and the development of learning issues and 
trends that are being applied. It aims to replace traditional 
learning towards future learning that has been integrated 
with digital technology. 

Development of eMLM teaching materials is done by 
using SIGIL software with ePUB3 format. EMLM 
teaching materials are designed from cover, glossary, 
preface, sub-chapter of each material, material presented 
via video which is also described in the form of text, and 
evaluation of learning activities per sub-chapter material. 
The development of technology-based learning is not only 
focused on the development of technology-based teaching 
materials such as eMLM, but also integrated in learning 
methods that will be used in the learning process. 
Learning methods that integrate learning projects in the 
learning process are project-based learning [9], [10]. The 
implementation of project-based learning integrated in 
digital-based learning makes this learning method 
collaborate in the digital learning phase, namely blended 
learning with the type of flipped classroom. The 
collaboration between project-based learning and flipped 
classroom methods is expected to improve students' 
statistical thinking skills, especially in statistical material 
using ePUB3 eMML that has been developed. 

2. Literature Review 

2.1. Teaching Materials Integrated with Technology 

Teaching materials are materials used by teachers to 
implement teaching materials in the learning process in 
the classroom [11]. Teaching materials are divided into 
several types namely printed teaching materials and 
non-printed teaching materials. Printed teaching materials 
consist of modules, handouts and worksheets; while 
non-printed teaching materials consist of reality teaching 
materials, teaching materials developed from simple 
materials, display silent teaching materials, audio, video, 
overhead transparencies (OHP) [12]. In this study, 
teaching materials that combine printed teaching materials 
and non-printed teaching materials, namely modules that 
are developed digitally and consist of video and 
audio-based teaching materials. The teaching material is 
termed as electronics mathematics learning module 
(eMLM). E-modules are developed specifically for 
teaching material in learning mathematics. The selected 
teaching material is statistical teaching material for grade 
XI students of high school level. 

Along with the development of the era, teaching 
materials are also experiencing growth from traditional 
based teaching materials (made from printed or 
audio-based audio or cassette-based) to digital 
technology-based teaching materials. The development of 
technology-based teaching materials has differences in 
explanation and terminology such as internet-based 
learning, website-based learning or online learning, 
network-based learning or distance learning. Digital 
technology-based teaching materials are defined as 
teaching materials designed in the form of digital media 
(both in the form of images and text) through the internet 
and the content contained in teaching materials to the use 
of learning methods and strategies used are also designed 
to improve student learning processes and aim to increase 
the effectiveness of learning to provide knowledge, skills 
to new experiences for students and teachers [13], [14]. 
The traditional learning process (teacher-centered learning) 
does not provide space for technology to be applied in the 
learning process in the classroom. If used in the traditional 
learning process, technology only plays a role in learning 
media that helps teachers in carrying out the traditional 
learning process in the classroom without providing 
innovation to the learning methods or strategies. 
Participation provided by students was not significant 
because learning focused on the teacher's role as an 
information center. Teachers who use traditional learning 
methods do not expect the presence of technology in 
learning innovation. When technology plays a role in the 
development of teaching materials in the learning process, 
the attitudes of teachers who are accustomed to the 
traditional learning process will find it difficult to 
implement these technology-based learning innovations 
[15].  

Technology-based teaching materials support 
information processing by helping students develop 
mental representations through the incorporation of media 
elements (whether text, images, videos or audio) that are 
presented to students. Research related to the use of 
technology-based teaching materials has shown more 
positive results to students, this is because students will be 
accustomed to learning through effective teaching 
materials by combining text, video or audio-based media 
rather than just retrieving information through text-based 
teaching materials alone or audio based only [16]. 
However, one aspect that must be considered before 
introducing technology to applying technology-based 
learning to students is to look at the aspect of acceptance 
from the student's own side. It is important to do so that 
the goal of learning is obtained, namely the successful use 
of technology in the learning process to provide an 
increase in student learning outcomes [17]–[19]. 

2.2. Electronic Mathematics Learning Module 
(eMLM) 

Modules are teaching materials that are arranged 
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systematically with the aim of achieving a certain level of 
competence as well as the specific learning objectives 
expected in the curriculum. The right module is a module 
which is compiled based on three components which are 
in accordance with the Indonesian National Education 
Standards Board (BSNP) which is one of the indicators of 
eligibility that is seen both in terms of language use, 
material content to presentation and appearance. The 
preparation of the module also provides a focus on 
learning that is human in nature and can increase the 
activeness of students in the learning process in the 
classroom [20]. 

Modules in digital learning are arranged in the form of 
electronic modules or can be abbreviated with e-modules. 
The e-module developed in this study is the e-module 
which is applied in the process of learning mathematics, 
which is hereinafter known as the electronic mathematics 
learning module (eMLM). Referring to this, the content in 
eMLM is one of the mathematics learning material which 
in this case is statistical material. eMLM will be compiled 
using the SIGIL ePUB3-based application that is designed 
to be accessible both via laptops, PCs and mobile phones 
both Android-based and IOS-based. SIGIL-based eMLM 
ePUB3 presents modules that can record videos, show 
how to solve mathematical problems and make the 
process easy for students to learn again, so students will 
be motivated to learn more. SIGIL ePUB3-based eMLM 
can also be integrated with digital classroom facilities 
through Learning Management System and virtual 
classroom-based learning [21]. 

2.3. Project Based Learning into Flipped Classroom 

Digital-based learning provides opportunities for 
students to further explore skills and enhance student 
activities in the learning process. Individual understanding 
to collaboration with peers is expected to provide an 
increase in student mathematics learning outcomes 
themselves. In order for the learning process to produce 
effective and efficient learning, appropriate models, 
methods and learning strategies are needed. Project based 
learning is learning that focuses on the process of 
exploring authentic problems and designing structured 
problem-solving processes. Project based learning was 
chosen with the aim that students obtain meaningful 
learning caused by the learning process that involves 
activities and interactions between students and their peers. 
Project based learning or also known as PjBL is also a 
learning method that helps students to develop their 
abilities and knowledge in investigating a problem to be 
able to find a solution to the problem so that it can 
actualize problems in the real world [22]–[24]. 

Based on the definition of PjBL that has been described 
above, we obtain several aspects that are the most 
important part in the learning process using the PjBL 
model as follows: 

• The most important characteristic in implementing 
PjBL is independence. Students can take the steps 
needed in solving problems independently to bring 
up the potential to solve various more complex 
problems and provide value to the student's personal 
learning experience. However, in the project finding 
solutions to the problem, the teacher still guides and 
directs students to get the right solution when 
students still need assistance in the process of 
discovery. 

• Another important characteristic is multidisciplinary 
science. Through project-based learning, students 
can use a mathematical approach to find other 
problems and provide new learning experiences for 
students that each field of science has a connection 
with one another. 

• The ultimate goal of this PjBL is to provide new 
experiences for students in finding their own 
solutions from the problems presented to be able to 
create new solutions through the steps of discovery 
made[25]. 

In the digital-based learning process, a combination of 
learning models is needed. Learning is not only entirely 
centered on direct student activity projects but also 
combined with digital learning. Combining this learning 
model is also called blended learning. Blended learning 
itself is learning that combines face-to-face learning based 
on digital learning. One type of blended learning chosen 
in the implementation of the SIGIL ePUB3-based eMLM 
developed was flipped classroom. Flipped classroom itself 
is learning that combines learning models in two stages, 
where the first stage is the face-to-face learning stage and 
the second stage is the digital learning stage (digital 
learning or e-learning [3]. Traditional learning, 
face-to-face learning that is used is a project-based 
learning model. At the digital technology-based learning 
stage, eMLM is used and designed using SIGIL with the 
ePUB3 format which contains statistical teaching 
material.  

2.3. Statistical Thinking Ability for Senior High School 
Student 

One of the high order thinking skills (HOTS) is the 
ability to think statistically. The ability to think 
statistically is part of the means of scientific thinking in 
which there is a part of logical and systematic thinking. 
By mastering the concepts of statistical thinking, it will 
help students in understanding mathematics [26]–[28]. 
The development of statistical thinking skills can be done 
through the provision of learning in statistical material. 
Statistical learning is very important to be taught in high 
school learning, this is because the use of statistics is 
found in solving everyday problems, and can improve 
statistical thinking skills and other mathematical abilities, 
such as problem solving skills and critical thinking skills 
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as well as the ability to compile appropriate statistical data 
with the rules to the impact on the development of high 
school students' character [29]–[32]. The statistical 
thinking process consists of four stages abbreviated as 
DORA, including; 1) Describing Data Displays (D); 2) 
Organizing and Reducing Data (O); 3) Data Representing 
(R); and 4) Analyzing and Interpreting Data (A) [33]. 

2.4. Statistics Teaching Material 

One of the mathematics teaching material that be 
taught to senior high schools’ students based on 
Indonesian curriculum is statistics. Statistics is a teaching 
material for eleventh-grade students. There are three parts 
in this teaching material, such as central tendency, 
percentile values, and dispersion measurement. Statistics 
teaching materials are taught in 10 meeting times, for each 
meeting time, there are two times for the face-to-face 
learning process and two times for the e-learning process. 
This first and second meeting, students learn about the 
introduction of descriptive statistics and how to arrange a 
distributive frequencies table. The third and fourth 
meeting, students learn about the central tendency (single 
data and group data). In this section material, the students 
learn about mean, median and modus for single and group 
data. The fifth and sixth meeting, students learn about 
percentile values, such as quartile values, decile values 
and percentile values. The seventh and eight meetings, 
student learn about dispersion measurements, such as 
range, quartile deviation, mean differences, variance, and 

standard deviation. The ninth and ten meetings, students 
learn about histogram and ogive.  

This material is one of the problematic materials 
because students have difficulty on presenting figures or 
diagrams as well as doing abstract calculations. The 
measures of the central tendency concept are among the 
statistical concepts which students often have difficulty 
learn [34]. A goal of education in statistics is to encourage 
a positive attitude to statistics as well as to improve 
student statistical comprehension [35]. Based on this 
problem, researcher interest to develop the mathematics 
teaching material (statistics material) in a new style and 
new look, and we hope the student still exciting and help 
to learn statistics material. This teaching material will be 
developed in the electronic mathematics learning module 
(eMLM). This teaching material will be developed with 
SIGIL software, and students get a new experience when 
they study with this new material module. 

3. Methods 
This study uses a type of research development 

(Research & Development / R & D) with the ASSURE 
design model which consists of 6 stages, including 
analyzing learners-state objectives; select methods; media 
and materials; utilize media and material; require 
participant learner; evaluate; and revise [36]. The stage 
diagram of the ASSURE design model can be seen in the 
figure 1: 
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Figure 1.   Stages of the ASSURE design model 

Stages of developing SIGIL ePUB3-based eMLM using the project-based learning model to flipped classroom or can 
be termed project-flipped classroom can be seen in the figure 2: 
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Figure 2.  Stages of development of eMLM based on SIGIL ePUB3 

The results of the development of the SIGIL 
ePUB3-based eMLM were further tested for their 
effectiveness in the learning process at three high schools 
in the city of Medan. The selection of high school samples 
is based on the school accreditation ranking used in the 
education system in Indonesia. The three sample high 
schools are distinguished from high school with A 
accreditation, high school with B accreditation and high 
school with C accreditation. Samples using project-flipped 
classroom-based learning using SIGIL ePUB3 based 
eMLM are senior high schools with A accreditation, this 
is based on the availability of supporting facilities in 
implementing digital based learning. This sample is 
categorized as an experimental class 1. High school with 
accreditation B uses project-based learning which focuses 
on student activities as the main step in improving 
students' statistical thinking skills. This sample is 
categorized as an experimental class 2. While high school 
with C accreditation uses traditional learning where the 
teacher's role is central in the learning process. This 
sample is categorized as a control class (comparison class). 
The selection of the three samples with each different 
treatment model is expected to be a comparison of the 
application of learning models which are more effective in 

improving students' statistical thinking skills. Apart from 
that, the final goal of this research is whether the 
development of eMLM based on SIGIL ePUB3 gives 
increased effectiveness in the learning process in the 
classroom or not. 

At the implementation stage, researchers used a 
quasi-experimental type of research with a type of pre-test 
post-test control group design. The implementation phase 
is also expected to be a further analysis of whether there is 
an interaction between the implementation of 
project-flipped classroom using SIGIL ePUB3-based 
eMLM in improving the statistical thinking skills of high 
school students as seen from the gender of students.  

The gender factor is chosen because early studies still 
exist concerning gender role in the learning of 
mathematics. Some of the previous research found that 
females tend to earn higher grades than males in 
mathematics. Females were found not to believe in 
stereotypes mathematics firmly is not their subject, while 
male counterparts are not a strong stereotype for male 
domain mathematics [37]. On the other hand, Collen 
Ganley and Sarah Lubienski in their research found 
that boys and girls score equally on many state tests, both 
primary and secondary, and in math classes, girls get 
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really good grades. However, gender differences in 
mathematics and skills appear in elementary school and, 
in fact, boys in a number of key math fields, such as 
engineering and computer science, are much more likely 
to pursue careers than girls [38]. The review shows that 
many factors may relate to gender differences, such as 
interaction in classrooms, attitudes of the students, student 
interest and self-esteem, gender attitudes of teachers, 
curricula, beliefs and social and cultural norms. These 
differences have consequences for the types of 
instructional procedures to be taken to set up a suitable 
teaching and learning environment for mathematics 
training suited to both sexes [39], [40]. In this study, the 
choice of sex as the interaction variable is based on 
current world trends and the focus of research on gender 
issues. 

3.1. Samples 

The sample in this study were second-level students in 
high schools in the City of Medan, North Sumatra, 
Indonesia. Participants in this study came from three 
different high schools and were selected through the 
cluster sampling method by looking at the ranking of 
schools based on accreditation (accreditation A, B and C). 
The number of participants in this study were 105 students. 
35 students in class 1 experiment will be taught using the 
project-flipped classroom model using SIGIL 
ePUB3-based eMLM that was developed previously; 35 
students in the experimental class 2 will be taught using 
the project-based learning (PjBL) learning model; and 35 
students in the control class will be taught using 
conventional learning models. Participants in this study 
are second-year students at High Schools, who have an 
age range of 15-17 years. The selection of students in this 
range is due to the age range of the student is already at 
the level of formal operations (11 years and above) in 
accordance with the cognitive development theory 
developed by Piaget. In the period of formal operations, 
students are at the peak level of development of cognitive 
structures, where students are able to think logically for all 
kinds of hypothetical problems, verbal problems, and can 
use scientific reasoning and can accept the views of others 
[41], [42]. This study also looked at the interaction 

between the gender of students (male and female) with the 
implementation of eMLM based on SIGIL ePUB3 using 
the project-flipped classroom model. 

3.2. Data Collection 

The research data were obtained from the pre-test and 
post-test results in each learning class (experimental class 
1, experimental class 2 and control class). The test given 
is an essay test which consists of five questions and is 
related to statistical material. In addition to passing the 
test, the research data were also collected through a SIGIL 
ePUB3-based eMLM questionnaire using the 
project-flipped classroom model. Data were analyzed 
using descriptive statistical tests (mean and standard 
deviation), as well as using the Two-way ANOVA 
inferential statistical test and the Post Hoc-LSD test to see 
how much influence the treatment of learning models had 
on student learning outcomes (especially on increasing 
indicators of statistical thinking ability), and to see how 
much gender interacts with the ability to think statistically 
as well as differences in interactions between students' 
gender. The results of the study were analyzed using 
SPSS 25.0 statistical tools with a statistical significance of 
0.05 level with two tails tests. To test the homogeneity of 
the data used the Kolmogorov-Smirnov Test and to test 
the normality of the data, the Levene Test of Quality was 
used. 

4. Results and Discussion 

4.1. Design Phase 

At this design stage, eMLM that has been prepared and 
created using the SIGIL application platform with ePUB3 
format is entered at the validation stage by experts 
(experts), both experts in the field of teaching materials 
and experts in the field of technology-based teaching 
materials innovation. The results of expert validation 
obtained that eMLM that has been developed is feasible or 
valid to be applied in the learning process in the classroom. 
The following eMLM display is designed using SIGIL in 
figure 3: 
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Figure 3.  Display of eMLM in SIGIL 

The results of eMLM development using SIGIL can be read using the AZARDI application if you want to read using a laptop or PC and Reasily if you want to read using an 
Andorid-based handphone. The following eMLM in figure 4 until 6 can be read with ePUB reader applications, namely AZARDI. 
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Figure 4.  Cover eMLM that has been developed 
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Figure 5.   Display Learning Activities contained in eMLM that are read with AZARDI 
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Figure 6.  Display Learning Activities contained in eMLM that are read with Reasily 

Table 1.  Description of student learning outcomes in the experimental and control classes 

Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 

Pre_Test_Experiment_1 35 45.00 80.00 59.3143 8.42186 
Post_Test_Experiment_1 35 68.00 90.00 78.1714 5.18190 
Pre_Test_Experiment_2 35 40.00 70.00 58.0286 7.81960 
Post_Test_Experiment_2 35 65.00 85.00 74.6857 4.85539 

Pre_Test_Control 35 35.00 70.00 51.1143 9.11615 
Post_Test_Control 35 55.00 80.00 70.6571 5.74939 
Valid N (listwise) 35     
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4.2. Implementation Phase 

At the implementation stage, eMLM that has been 
developed is then used in the learning process in the 
classroom. After eMLM is used in the learning process, an 
analysis of the results of the statistical thinking ability has 
been calculated which has been obtained through the 
provision of pre-test and post-test in each learning class. 
The results of the analysis of the pre-test and post-test 
scores on students' statistical thinking skills can be seen in 
Table 1 above. 

Based on Table 1 above, it can be seen that the average 
value in the pre-test of students in the control class is 
lower (51.11) than the average value of pre-test students 
in the experimental class_1 (59.31) and the experimental 
class_2 (58.03). The same thing is also seen that the 
average post-test score of students in the experimental_1 
class is higher (78.17) than the average post-test scores of 
students in the experimental class_2 (74.68) and the 
control class (70,66). Improvement of students 'statistical 
thinking skills in Statistics teaching materials in the 
experimental class (both Experiment_1 and Experiment_2) 
results in a higher increase than the increase in students' 
statistical thinking skills in the control class. Improved 
statistical thinking skills can be determined from the 
difference between the students' post-test scores and the 
students' pre-test scores divided by the difference in the 
overall total scores with the students' pre-test scores. The 
results of the increase are also called the N-Gain 
normalized Gain [43]. Improved student learning 
outcomes both in the experimental class_1, experimental 
class_2 and in the control class can be seen in Table 2 
below: 

Table 2.  N-Gain statistics thinking ability based on student gender 

Learning_Model Gender Mean Std. Error 

Experiment Class 1 
Male .461 .030 

Female .548 .031 

Experiment Class 2 
Male .381 .031 

Female .416 .030 

Control Class 
Male .359 .030 

Female .296 .031 

In Table 2 above, information is also given about the 

NGain value of statistical thinking ability in each gender 
category of students (male and female) for each learning 
class. The average NGain value for male gender in the 
experimental class_1 (0.461) is higher than the 
experimental class_2 (0.381) and the control class (0.359). 
Likewise for the average value of NGain in female gender, 
in the experimental class_1 the results obtained were 
0.548 higher than the experimental class_2 and the control 
class namely 0.416 and 0.296. This can be interpreted that 
an increase in the ability to think statistically in the 
experimental class_1 is better than an increase in the 
ability to think statistically in the experimental class_2 
and the control class. The application of SIGIL-based 
eMLM using the project-flipped classroom model has an 
effect on improving statistical thinking skills for each 
student's gender category. 

Homogeneity calculation of statistical thinking ability 
data is also performed using the Kolmogorov-Smirnov 
Test. Homogeneity test results obtained significance value 
greater than 0.05, which is equal to 0.960> 0.05 So, it can 
be concluded that the students' statistical thinking ability 
data using SMLIL eMLM with the project-flipped 
classroom model has the same or homogeneous variance. 
The statistical ability of students with the same statistical 
ability was also tested using the Levene Test of Quality. 
The results of the normality test of students' statistical 
thinking abilities obtained a significance value greater 
than 0.05 in the amount of 0.200> 0.05 (in the 
experimental class_2 and in the control class) and 0.160> 
0.05 in the experimental class_1. Based on the above 
calculation results, it can be concluded that the NGain 
data on students' statistical thinking abilities are normally 
distributed. 

The NGain data on students' statistical thinking ability 
is then calculated to see whether there is a significant 
effect after being taught with SIGIL eMLM using the 
project-flipped classroom model. Based on the results of 
the data homogeneity test calculation and the data 
normality test, it was found that the NGain data of 
statistical thinking ability is homogeneous and normally 
distributed data, so the next calculation can be done using 
the Two Path Analysis of Variance (ANOVA). The results 
of the Two-Way ANOVA test calculation can be seen in 
Table 3 and figure 7: 
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Table 3.  Results of the two-way ANOVA calculation 

Tests of Between-Subjects Effects 

Dependent Variable: NGain_Statistical_Thinking 

Source Type III Sum of 
Squares df Mean Square F Sig. 

Corrected Model .653a 5 .131 8.195 .000 

Intercept 17.665 1 17.665 1108.806 .000 

Learning_Model .555 2 .277 17.417 .000 

Gender .010 1 .010 .651 .422 

Learning_Model * Gender .101 2 .050 3.161 .067 

Error 1.577 99 .016   

Total 19.913 105    

Corrected Total 2.230 104    

a. R Squared = .293 (Adjusted R Squared = .257) 

 

Figure 7.  Interaction between students' statistics thinking abilities and gender factors 

Based on Table 3 above, it can be seen that the learning 
class factor obtained an F value of 17,417 with a 
significant value of 0,000. Because the significant value is 
smaller than 0.05 (0,000> 0.05), it is found that H0 is 
rejected and H1 is accepted. So it can be concluded that 
there is effectiveness and improvement in students' 
statistical thinking skills taught with SIGIL eMLM using 
the project-flipped classroom model. To see if there is an 
interaction between students 'gender factors and students' 
statistical thinking skills, it can be seen in Figure 7 above. 

Based on Table 3 above, it can be seen that the learning 
class and gender factors obtained an F value of 3.161 with 
a significant value of 0.067. Because the significant value 
obtained is greater than 0.05 (0.067> 0.05), it is found that 
H1 is rejected and H0 is accepted. So it can be concluded 
that there is no interaction between student gender factors 
with students' statistical thinking abilities. The graph of 
the interaction between students 'statistical thinking 
abilities and students' gender factors can also be seen in 

Figure 7 above. Based on the information provided in 
Figure 7, it appears that the graphs of each learning class 
do not intersect, so it can be said that the interaction of 
statistical thinking abilities with the gender factors of 
students does not occur. This proves that the increase in 
students' statistical thinking skills is purely due to the 
treatment of the project-flipped classroom model by using 
eMLM that has been developed with the SIGIL 
application with ePUB3 format in the learning process. 
The gender factor of students (male and female) has no 
role in providing an effect on increasing students' 
statistical thinking skills. In accordance with the analysis 
in Table 3, that H1 is accepted or in other words there is 
effectiveness and improvement of students' statistical 
thinking skills after being given a model project-flipped 
classroom treatment using SMLIL eMLM, it is necessary 
to carry out further analysis of the differences in the 
gender factors of these students. The follow-up test uses 
the Post Hoc-LSD Test, and can be seen in Table 4 below: 
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Table 4.  Post Hoc-LSD test results calculation 

Multiple Comparisons 

Dependent Variable: NGain_Statistical_Thinking 

LSD 

(I) Learning_Model (J) Learning_Model Mean Difference (I-J) Std. Error Sig. 
95% Confidence Interval 

Lower Bound Upper Bound 

Experiment Class 1 
Experiment Class 2 .1043* .03017 .001 .0444 .1642 

Control Class .1749* .03017 .000 .1150 .2347 

Experiment Class 2 
Experiment Class 1 -.1043* .03017 .001 -.1642 -.0444 

Control Class .0706* .03017 .021 .0107 .1304 

Control Class 
Experiment Class 1 -.1749* .03017 .000 -.2347 -.1150 

Experiment Class 2 -.0706* .03017 .021 -.1304 -.0107 
Based on observed means. 
The error term is Mean Square (Error) = .016. 
*. The mean difference is significant at the ,05 level. 

 

Based on Table 4 above, the results show that there are 
differences in the value of increasing statistical thinking 
ability (NGain) for each of the learning class categories. 
The purpose of this study is to see whether eMLM 
developed using SIGIL with ePUB3 format is effective in 
improving students' statistical thinking skills using the 
project-flipped classroom model for high school students 
divided into three clusters, namely A accreditation, B 
accreditation and C accreditation. Based on the results of 
the hypothesis calculation test using the Two Path 
ANOVA test, the analysis results are obtained that the 
group of students taught using the project-flipped 
classroom model and SIGIL eMLM (in accreditation A 
high schools) have an average increase in statistical 
thinking skills that is better and more significant than with 
other groups of students (students at SMA B accreditation 
and students at SMA C accreditation). Through the same 
calculation also obtained the results that the gender factor 
of students does not have any role in improving students' 
statistical thinking skills. This shows the fact that the 
average statistical thinking ability of students is not 
influenced by the gender factors of the students 
themselves. This is consistent with the research fact that 
gender does not have an influence on students' cognitive 
improvement both in learning achievement and student 
motivation in learning [44]–[48].  

The main factor that provides an increase in students' 
high statistical thinking skills is the implementation of 
SIGIL eMLM using the project-flipped classroom model. 
The project-flipped classroom model has an influence on 
student achievement due to the support of constructivism 
theory which requires students to be active, 

communicative, creative and can collaborate in learning 
activities [49]. The effects of project-based learning 
provide space for student activities freely to develop skills, 
especially in solving statistical problems logically and 
structured [50], [51]. The eMLM support that is designed 
as attractive as possible with graphical displays and 
learning videos makes it easy for students to learn 
statistical material and makes it easy for students to 
conduct self-evaluation tests directly on the eMLM. The 
ePUB 3 format makes it easy for students to read only by 
using ePUB reader applications such as AZARDI (on 
laptops) and Reasily (on Android phones) providing broad 
access for students without knowing the place and time to 
access teaching material. The real effect of the use of 
ePUB3 SIGIL-based mathematical modules with the 
Flipped-Blended Learning model is to increase students 
'motivation, students' independence in this case students in 
learning mathematics and increase the effectiveness of the 
learning process [52]–[55].  

The implementation of SIGIL eMLM also has an 
impact on the enthusiasm and motivation of students in 
following the statistical learning process. Learning 
activities that combine two different learning 
environments, namely conventional learning (face-to-face 
learning) and digital technology-based learning provide 
new experiences for students. Researchers give 
questionnaires to students who are taught using the 
procet-flipped classroom model with SIGIL eMLM, 
which aims to see how far the effects and personal impact 
of students in participating in learning activities based on 
project-flipped classroom. The results of the questionnaire 
can be seen in figure 8:
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Figure 8.  Results of calculation of student questionnaire in experiment 
class_1 

The results of student questionnaire calculations 
regarding the application of SIGIL eMLM with the 
project-flipped classroom model obtained an average 
percentage of questionnaires at a level of percentage of 
58.80% and included in the good categories. Then, based 
on the results of the percentage of questionnaires that have 
been obtained, this proves that increasing motivation, 
enthusiasm and a sense of enthusiasm of students in 
participating in learning. Through the implementation of 
SIGIL eMLM with the project-flipped classroom model, it 
provides new experiences for students and it is proven that 
the SIGIL ePUB3 eMLM that has been developed is valid 
and effective in the learning process for high school 
students. 

5. Conclusions 
Mathematics learning by applying SIGIL eMLM that 

has been developed and treating the learning model with 
the type of project-flipped classroom has a real effect in 
developing the statistical thinking skills of second year 
high school students in Medan. The development of 
SIGIL eMLM with the ePUB3 format proved to be valid 
and effective for use in the learning process with the 
additional treatment of the project-flipped classroom 
model for high school students. 
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