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Perception; E-Module; This research was conducted to answer how students'
Mathematics Physics | perceptions based on gender towards the E-module of

Mathematical Physics I. The research methodology used a
guantitative research type which was analyzed using
descriptive and inferential statistical analysis techniques.
Technique sampling used a purposive sampling technique
with the criteria that students were or had followed the
physics mathematics course. The sampel is using of 60
students. With data collection the instrument used was a
student perception questionnaire. By using the T test
results in class A sig.2 tailed value of 0.728> 0.05.
Whereas in class B found a sig.2 tailed value of 0.034
<0.05, this can be concluded that there is a significant
(real) difference between students' perceptions of the E-
Module Mathematical Physics I. It is hoped that the Flip
PDF Proffesional researcher will conduct an in-depth
analysis of the relationship between gender and
perception. on other Mathematical Physics materials I.

INTRODUCTION

Education has a very important role in educating the nation's life, this is in accordance with the ideals
of the Indonesian state as stated in the 1945 Constitution. Education can be understood as a set of
practices that have the function of educating and directing others which can be described as the
achievement of a sustainable process [1] [2] [3]. In line with the industrial revolution 4.0, various
technologies have developed so rapidly that it implies that teachers must be able to use digital
technology [4]. Improving the quality of education is needed to achieve good learning outcomes in
accordance with the curriculum targets [5] [6]. In Teaching 4.0, there is a change in digital learning
that requires technology to be part of the process.

One of the impacts of technology development has to do with education. The rapid development of
information and communication technologies encourages the emergence of innovations in education
that enable interactive learning [7] [8]. The development of digital technology today has given many
advantages to produce digital subject matter that is more focused, dynamic, interactive, flexible, and
easy to use for anyone in accessing various information and connected without borders, without
limited space and time [9] [10] [11] [12]. The use of technology as digital hardware and software
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related to or utilizing computing and data is used to improve the effectiveness, efficiency and
attractiveness of e-learning [12] [13] [14].

E-learning has emerged as a new alternative to conventional learning systems, to achieve educational
goals for everyone where teachers are facilitators as messengers, as well as expected learning where
participants are more active in pursuing knowledge [15] [16]. The use of e-learning relies on digital
technology in the teaching and learning process, including to achieve educational goals through
adequate education [17] [18]. E-learning has become an important trend in educational reform as it
provides opportunities for more natural interaction [19] [20] [21] [22]. Besides the existence of e-
learning as a form of technology use, another form of technology use in teaching is the e-module
which serves as a learning medium.

Education in Indonesia has undergone many developments in the use of learning media as a
complementary material for teaching books that are able to facilitate student learning activities as one
form of technology utilization [23] [24] [25] [26]. The Learning Module is a learning resource that
contains materials, methods and assessments systematically designed to support the successful
implementation of the learning process [27] [28]. Module preparation has an important role in physics
learning because it can accelerate the dissemination of information, improve students' literacy skills by
having an advantage compared to print media [29] [30] [31]. In the research, the E-module was
designed in the form of a flipbook using the Flip PDF Proffesional application.

Related to the development of teaching materials, currently the development of teaching materials in
the form of modules is a very urgent need [32]. modules that are packaged in electronics or commonly
called e-learning modules that are interesting and contextual [33]. By usingIn this e-module, students
are directed to learn independently in new knowledge by using existing knowledge previously.
Students learn independently without expecting all material is transferred by the subject lecturer and
discover existing concepts yourself with the discovery module guided to be designed.

Perception is a process of students interpreting, evaluating, accepting, giving opinions, and testing the
data and responses of the five senses that become the basis for applying modifications and thus
optimizing the educational environment because it affects the effectiveness of teaching and learning
[34] [35] [36]. Student perception is a critical dimension that determines their satisfaction with e-
learning courses; positive attitude, and expectations about curricular goals and tasks to be completed
[37] [38] [39]. Student perception also determines teachers' ability to acquire legitimate and essential
knowledge as stakeholders in educational assessment reform [40] [41]. Consequently, it is necessary
to evaluate the perception of students of flipbook maker-based E-modules in Mathematics Physics |
courses with Linear equation material that will be used as a learning medium. In the process of
learning science and technology involving male students, and female students, it is expected that there
is no gender rather than gender bias or usually called gender bias. The gender gap associated with
differences in roles, functions and responsibilities actually starts from the earliest level of children
getting to know learning through socialization in the family [42] [43] [44].

Mathematical physics is a combination of physics and mathematics subjects, which is a compulsory
course for physics education students that aims to enable students to have the ability to formulate
various physical processes into mathematical statements and be able to complete them analytically,
quantitatively, and predictively based on formulated reasoning models [45] [46]. According to
research conducted by Ayu et al [47] Students' lack of understanding of the materials and problems
provided is the reason for students' low motivation to learn. One solution to motivate students to learn
Physics Matermatika is to make teaching materials in the form of E-modules make students can learn
independently, interactive learning, user friendly view, easy access to the cloud, practical to read, and
do not require paper as print media [48].

The novelty of development this e-module teaching material contains learning videos, quizzes and
animations that will foster student interest in learning. This learning video is contained in a online
learning and quizzes in each sub-chapter of material study, so that students can do independent
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exercises. The advantages of this e-module are contained in the form of an attractive flipbook which is
distributed via a link and a qr code so that students who use it do not need an additional application to
access it. This can help students understand teaching materials because there are learning instructions
and understanding concepts in a coherent manner [49]. Students can repeat or re-learn the material
according to their needs because the module can be studied alone at home [50].

Consequently, it is necessary to measure the students' perception of e-modules as a reference for the

efficiency of the process as teaching material. So the researchers did this study in response to the

following questions:

1. How do students perceive the E-module of Mathematical Physics?

2. How does the perception of Class A students compare by gender with the Mathematical Physics
E-module?

3. How does the perception of Class B students compare on a gender basis with the Mathematical
Physics E-module?

METHOD

Research Design

This research uses a type of quantitative research. Quantitative research has a positivity paradigm, in
which the world to be researched is seen as an objective reality, but qualitative research is a
naturalistic paradigm, in which the world to be studied is seen as subjective reality because in this
study in the form of numbers and data analysis using statistical data [51] [52]. Quantitative research
reports are very rapid in their development, this research is usually compiled about four parts:
Introduction, Methods, Results, and Discussion [53] [54]. This quantitative analysis represents a class
because each class contains many analytical approaches that can be further divided into specific types
of analysis [55]. Quantitative data from this study were obtained from a questionnaire. With the data
collection instrument used in the form of a student perception questionnaire that is assessed based on
aspects of a good e-module criteria must consist of aspects of the E-Module Display, aspects of
Presentation of Materials in the E-Module and aspects of the Benefits of the E-Module [56].

Participants

Population is the entire object object of a person who has certain characteristics set by researchers and
then studied and concluded while the number of samples is the total number of population [57] [58]
[59] [60] [61]. The sample is part of the population of this study is physics education students class
2019 in regular class A and regular B. The number of samples in this study is a total of 60 students
with a ratio of 32 female students and 28 men taken using total sampling techniques. The sample
technique used at the time of data retrieval is a total sampling technique that is to make all populations
into data retrieval samples [62].

Data Collection Tools

Questionnaire is a way of obtaining or collecting data by sending a list of questions or statements to
respondents or research subjects [63] [64]. The questionnaires used by the researchers used a Likert
scale approach. Likert scale is often used as an assessment scale, because it provides different scores
or scores, for example Very Good (VG) = 4, Good (G) = 3, Not Good (NG) = 2, and Not Very Good
(NVG) =1 [65] [66] This research questionnaire was used to determine the feasibility of the e-module
[67]. Questionnaires are often used in data collection methods [68], in this study using perception
questionnaire by adopting on the assessment conducted by Riyana [69] with the number of questions
in the questionnaire amounted to 15 points with assessment indicators in the form of display of
teaching materials, presentation of materials in teaching materials and the usefulness of E-Modules.
The E-module assessment indicator grid is attached in table 1
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Table 1. E-Module Assessment Indicator Grid
Assessment Declaratio

No Indicators Ratted aspect n Number
1 E-Module Display Text clarity 1
Multimedia size suitability 2
The clarity of the color and shape of 3
the image
Good multimedia display quality 4
Multimedia that is presented is 5
attractive
2 Presentation of The material is easy to understand 6
Material inthe E-  The order of the material is clear 7
Module The sentences used are simple and 8
easy to understand
The language used is communicative 9
Sample suitability with material 10
The suitability of multimedia with the 11
material
3 Benefits of the E-  Ease of use of modules 12
Module Media can help students understand 13
the material
Interest in using modules 14
Increased motivation to learn 15

The intervals in the classification for students' perception scores of the E-Module in Mathematics
Physics | are as follows.

Table 2. Student Perception Score Classification

Interval Category
15.00 - 26.25 Invalid
26.26 - 37.50 Less
37.51 - 48.75 Good
48.76 - 60.00 Excellent

Data Analysis

Research with descriptive type is a research method that seeks to describe and interpret objects as they
are. With the aim of explaining or describing a situation as it is and interpreting objects according to
what they are, events, or everything related to variables that can be explained both with numbers and
words in charge of organizing and analyzing data, numbers , in order to provide an overview in an
orderly, concise, and clear manner, regarding a symptom, event or situation, so that a certain
understanding or meaning can be drawn [70] [71]. Data analysis techniques include assumption tests
(normality test and homogeneity test) and hypothesis testing using the Independent sample T test.

Assumption Test

According to Sembiring [72] and Septian [73], Assumption test includes normality and homogeneity
test. In Normality test, The normality test was carried out to see that the data were normally
distributed as seen from the significance value. The guideline for decision making is if the significant
value is < 0.05 the data is not normal and vice versa if the significance value is > 0.05 the data is said
to be normal . The normality test of the data distribution used was the Kolmogorov Smirnov test using
SPSS. Homogeneity Test, The homogeneity test of the data was carried out to see the level of
homogeneity with the assumption that the data was homogeneous by looking at Levene's Test for
Equality of Variance on SPSS software with the test criteria used were sig > with a level of = 0.05.
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Hypothesis Test, using anova test. One Way Anova analysis or ANOVA test aims to compare the
average values contained in the dependent variable in all groups being compared. Basis of decision
making of ANOVA test. If the significance value (sig) > 0.05 then the average is the same, If the
significance value (sig) < 0.05 then the average is different.

RESULTS AND DISCUSSIONS

Result

There has been a discussion of research to measure students' perception of E-modules as teaching
materials. The update of this study is about the material attached in the E-Module, the use of flipbook
software that uses Flip PDF Proffesional as well as different samples and populations, namely Regular
A class and Regular B class of Physics education of Jambi University year 2019.

Table 3. Descriptive test based on gender in class A

Class A Interval f (%) Categories Mean Median Modus Max Min
15.00-26.25 O 0% Not Very Good
26.25-3750 1 7.1% Not Good
Boys 3751_4875 4 28.6% Good 50.7 52.00 52.00 59.00 35.00
48.76 —60.00 9 64.3% Very Good
15.00-26.25 0 0% Not Very Good
. 26.25-3750 1 6.3% Not Good
Girls 37514875 7 43.8% Good 47.93 48.50 42,00 58.00 37.00
48.76 - 60.00 8 50.0% Very Good

Based on table 3 on descriptive tests based on gender in grade A, results for male gender were
obtained by 7.1% of male students who had poor perception of E-module, 28.6% of male students who
had good perception of E-module, and 64.3% of male students who had a very good perception of E-
module. With an average value of 50.7, a middle value of 52.00, a data mode of 52.00 with a top score
of 59.00 and a low of 35.00. while for A-grade students who are female, 6.3% of female students have
a poor perception of E-module. 43.8% of students have a good perception of E-modules, and as many
as 50.00% of female students have a very good perception of E-modules. With an average score of
47.93, a middle value of 48.50, a data mode of 42.00 with a top score of 58.00 and a low of 37.00.

Table 4. Descriptive Test Based on Gender in Class B

37.51-48.75 56.3% Good

Class B Interval f (%) Categories Mean Median Modus Max Min
15.00 - 26.25 0 0% Not Very Good
26.25 - 37.50 0 0% Not Good
Boys 3751 _ 48.75 6 42.9% Good 51.21 52.00 43.00 59.00 43.00
48.76 — 60.00 8 57.1% Very Good
15.00 - 26.25 0 0% Not Very Good
— 0
Girls e sy 2 2% NotGood 4975 4800 5300 5800 43.00
7

48.76 — 60.00 43.8% Very Good

Meanwhile, based on table 4 on descriptive tests based on gender in grade B, results for male gender
were obtained by 42.9% of male students who had good perception of E-module, and 57.1% of male
students who had a very good perception of E-module. With an average value of 51.21 with a middle
value of 52.00, the data mode is 43.00 with the highest value of 59.00 and the lowest value of 43.00.
while for grade B students who are female, 56.3% of students have a good perception of E-module,
and as many as 43.8% of female students have a very good perception of E-module. With an average
score of 49.75, with a middle value of 49.75, a data mode of 48.00 with a high of 58.00 and a low of
43.00.
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Table 5. Normality Test and Homogeneity Test

One-Sample Kolmogorov-Smirnov Test Test of Homogeneity of Variances
A Levene df2 df2 Sig.
Statistic
N 30
Normal Parameters®®  Mean 0.0000000
Std. 6.1283767
Deviation 1
Most Extreme Absolute 101
Differences 0.410 1 58 524
Positive .084
Negative -.101
Test Statistic 101
Asymp. Sig. (2- .200°
tailed)

a. Test distribution is Normal

Normality test is one of the prerequisites to conduct T test, where this Normality test is used for the
state of a data under normal circumstances or not. The basis of decision making taken for kolmogrov-
smirnof normality test decision making is that if the sig value is greater than 0.05 then the research
data is normally distributed. Based on the table above it is found that the sig value. 0.200 > 0.05, it
can be said that the data is normally distributed. Flip PDF Proffesional once we know that the data is
normally distributed we will do a homogeneity test.

In statistical analysis, homogeneity test aims to find out whether the data variation from the sample
population has the same variation or not, just like normlaity test, homogeneous test is also one of the
prerequisites in comparative analysis such as Independent T test. However, this homogeneity test is
not an absolute prerequisite meaning that even though the variance of data is not the same or not
homogeneous, independent test T test samples can still be done to analyze the research data, but for
decision making refers to the results of equal variance not assumed. Based on the table above shows
that the sig is 0.524 then based on the prerequisite test T test where if the value of sig>0.05 can be
taken the decision that the variance of two or more population groups of data is the same
(homogeneous). Then the data can be tested using an independent t test sample.

Table 6. Independent Sample t Test for class A and class B

Levene's Test for

Equality of
Variances t-test for Equality of Means
Std. 95% Confidence
Error Interval of the
Sig. (2- Mean Differe Difference
F Sig. T Df tailed) Difference nce Lower Upper
PERSE Equal
PSION variances .410 524 -349 58 728  -56667 1.62388 -3.81721  2.68387
assumed
Equal
i -349 57.863 728  -56667 162388 -3.81737  2.68404
assumed

In table 6 about the independent sample T test, where the independent T test is a statistical analysis
that aims to compare two samples that are not paired with each other. While the purpose of this
independent T test sample is to compare two samples in pairs. In this study, the independent T test
sample test was to compare the perception of students in grade A and grade B against E-Module
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Physics Mathematics | in linear equations. Based on the uoutput table in SPSS above it is known that
the number of class A data as many as 30 students while the number of data in class B as many as 30
students. Based on the sign results contained in the table is 0.524 > 0.05 can be taken decisions
homogeneity data, it can be concluded that the variance of class A and class B data regarding
perception of E-Module is the same or homogeneous. As for the sig.2 tailed value of 0.728>0.05, the
basis of decision making in the independent T test can be concluded that there is no significant
(noticeable) difference between students' perception of E-Module in grade A and Class B. researchers
are interested in conducting an in-depth analysis of gender differences in student perception.

Table 7. Independent Sample t Test in Class A

Levene's Test for
Equality of
Variances t-test for Equality of Means

Std. 95% Confidence
Mean Error Interval of the
Sig. (2- DifferencDifferencDifference

F Sig. T df tailed) e e Lower Upper

PerceptiEqual variances
on assumed
Equal variances
not assumed

.005 944 2.811 28 .009 5.93333 2.11044 1.61029 10.25638

2.811 27.408.009 5.93333 2.11044 1.60608 10.26059

Based on the table above can be known for independent test T test conducted against class A has a
sign value. (2-tailed) is worth 0.009. then for the analysis of data with a tailed sig.2 value of
0.009<0.05 can be made decision making in the independent test T test concluded that there is a
significant difference (real) between students' perception of E-Module in class A based on gender
perception in the research sample.

Table 8. Group Statistics

Gender N Mean Std. Deviation Std. Error
Mean
Perception Boys 15 52.2000 6.18985 1.59821
Girls 15 46.2667 5.33809 1.37829

By looking at the difference in the average student perception based on gender, it is known that the
average score for A-grade students with male gender has an average nili of 52.2. while the average
score for A-grade students with female gender has an average of 46.27. it can be concluded that the
perception value of A-grade students with male gender has a higher average value than the average
value of female gender

Table 9. Independent Sample t Test in Class B
Levene's Test for

Equality of
Variances t-test for Equality of Means
Std. 95% Confidence
Mean Error Interval of the
Sig. (2- Differen Differen  Difference
F Sig. T df tailed) ce ce Lower Upper
PerceptEqual
ion variances 1545 224 222328 .034 3.75893 1.69106 .29494 7.22291
assumed
Equal 27.98
variances not 2.247 9 7 .033  3.75893 1.67284 .33220 7.18566
assumed
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Based on the table above can be known for independent test T test samples conducted against class B
has a sign value. (2-tailed) is worth 0.034. then for the analysis of data with a tailed sig.2 value of
0.034<0.05 can be made decision making in the independent test T test concluded that there is a
significant difference (real) between students' perception of E-Module in class B based on gender
perception that is in the research sample.

Table 10. Group Statistics

Gender N Mean Std. Deviation Std. Error
Mean
Perception Boys 14 53.5714 4.21927 1.12765
Girls 16 49.8125 4,94259 1.23565

Based on the results of data analysis using SPSS to conduct independent T test. By looking at the
difference in the average student perception based on gender, it is known that the average score for B-
grade students with male gender has an average nili of 53.57. while the average score for A-grade
students with female gender has an average of 49.8125 nili. it can be concluded that the perception
value of students class B with male gender has a higher average value than the average value of female
gender.

Disscusions

Based on the results of data analysis using descriptive data analysis techniques, for the sample of class
A population with male gender was found as much as 7.1% of male students who have a poor
perception of E-module, 28.6% male students male students who have a good perception of E-module,
and as many as 64.3% male students who have a very good perception of E-module. As for women,
6.3% of students have a bad perception of E-module. 43.8% of students have a good perception of E-
modules, and up to 50.00% of students have an excellent perception of E-modules. As for the sample
of class B population with male gender, 42.9% of male students were male students who had a good
perception of E-module, and as many as 57.1% of male students who had a very good perception of E-
module. As for women of gender, 56.3% of students have a good perception of the E-module, while
43.8% of students have a very good perception of the E-module. This explains why the average
student gives a better perception response with a range in the category strongly agreeing to the E-
module of Mathematical Physics on the hardware of linear equations.

After data analysis through descriptive data analysis techniques. Furthermore, the researchers will test
using the normality test and the homogeneity test, this test is a prerequisite for inferential data analysis
technigues using independent T-test samples. The results of the analysis in daptakan for the normality
test using the Kalmogrov-Smirnov test have been found for the sig value. 0.200 > 0.05 means that the
data is normally distributed. After the data distribution has been confirmed as normal, the data will be
tested for homogeneity by conducting a homogeneity test. In this test, it was found that the sig
amounted to 0.782 then based on the prerequisites of the T test test where if the sig>0.05 value is then
it is said that the variance of two or more population groups of data is the same (homogeneous). In
homogeneity tests, a sig value of 0.524>0.05 proved to be the decision that the variance of two or
more population groups was the same (homogeneity). Therefore, on the basis of the two tests above, it
can be concluded that the data can be tested through an independent sample T-test.

After the T test, it was found that for the comparison of the perception of grade A and Grade B
students to the E-Module of Mathematical Physics in linear equations material was not found a
noticeable difference, then researchers tested the comparison of student perception in grade A and
grade B with the differences in gender of men and women, it was found that there were noticeable
differences to the perception of E-Module. This can be demonstrated by the average perception value
of male students being higher than the average perception value of gender for women. This is because
male students tend to be more capable of thinking critically about math equipment than female
students. This assumption is reinforced by the research conducted by Anggoro [74] in his research
found the conclusion that the disposition of high mathematical creative thinking is found in students
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with male gender. The level of ability to think critically of the mathematics of male students is caused
by differences in treatment among men and women at home and school. This is in accordance with the
research conducted by Cahyono [75] in his research mentioned that differences in treatment and
assumptions are very influential on the identity and development of akdemic students.

In a similar discussion, it was found that the perception of students with female gender is lower than
the perception of students with male gender towards E-Module of Mathematical Physics in Linear
Equations material. This is because female students have more critical thinking to assess the
appearance and material contained in the E-module. Female students tend to be more real in the
evaluation of available e-modules, female students will be more critical with a higher standard than
female students. This is reinforced by research conducted by Feriyanto [76] with the results of
research that female subjects have the ability of verbal representation with complete and precise good,
so that female gender has better representation capabilities compared to men. This is supported by
research conducted by Umaroh & Pujiastuti [77] with the results of research that concluded that
female students have good visual, symbolic, and verbal representation skills capable of researching
and good at drawing conclusions, but female students tend to have low levels of confidence.

Based on the above study, several similar studies were found that examined student perceptions of
digital electronic-based learning, this was explained by Febro et al [78] that the digital gender gap is
still a big challenge that needs to be addressed in poor rural and urban populations in developing
countries. Therefore, it is necessary to study student perceptions of e-module teaching materials as
digital electronic-based learning media. While students' perceptions of e-modules based on gender can
be explained by research conducted by Nurramadhani et al [79] Boys have outperformed in
understanding, relationship, and evaluation categories of female students, while female students have
outperformed in information, findings & solutions than female students. man. This is in accordance
with the findings of researchers in this study where men have a higher level of creative thinking in
solving problems so that men's perceptions of e-m, modules are higher.

At the time of learning using E-module Mathematical Physics on the materials of linear equations as
instructional material. Students give the perception that E-Modul is very helpful in providing materials
and providing teaching materials that are practical, interesting, and generate motivation in learning.
The e-module itself provides interactive learning materials, where students not only read the text but
also see the animation of the process resembles the actual process so as to facilitate the understanding
of students [80]. E-modules contain learning objectives, materials, exercises, methods, and ways of
evaluating that are systematically designed and interesting to be used independently or with educator
guidance in order to achieve the expected competencies. In addition, another analysis was carried out
regarding the factors that influence the presence of students who gave responses in the unfavorable
category. After reviewing it, it turned out that there were several things that influenced the use of E-
Modules including Smartphones or learning hardware that was less supportive and networks or
connections. Internet students who experience problems inhibit the use of E-Modules to the fullest.
This is in accordance with research conducted by Feriyanti [81] which states that e-modules also have
some basic weaknesses, namely that they require a large amount of money and take a long time to
procure or develop the module itself, and require high persistence from the teacher as a facilitator to
continuously monitor the student learning process. This is also supported by research conducted by
where the E-Modul download process requires internet quota [82]

From the statement regarding other factors that cause students' poor perceptions of e-modules, it is
hoped that further research will design a more in-depth analysis of gender relations on the perceptions
of lecturers who teach Mathematics Physics | courses, lecturers' perceptions are needed to see the
effectiveness of E-modules. module when used during learning. By combining other applications and
other teaching materials and other materials. The need for research on student perceptions is because
perception is a process that starts from the use of the five senses in receiving a stimulus, then it is
organized and interpreted so that it has an understanding of what is sensed [83]. The importance of
student perceptions is used as a reference for the suitability of teachers in providing teaching materials,
can be used as an evaluation of learning by teachers to make learning more effective. Effective
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learning will improve the quality of learning so that educational assessments are more focused.
Therefore, it is necessary to assess students' perceptions of the professional flip pdf-based E-module in
the Mathematics Physics | course material on Linear Equations.

CONCLUSION AND SUGGESTION

Based on data analysis using the Anova hypothesis test, it was found that the perceptions of male and
female students were different, where the perception of male students was higher than the perception
of female values. Men's perceptions are higher than women's because men tend to have the ability to
think critically about mathematics-related material compared to female students who have verbal
representations. It is hoped that further researchers will be able to carry out an in-depth analysis of the
relationship between gender and perceptions of other Mathematics Physics | materials. besides that it
is also developed in e-modules by adding other more effective learning media such as the availability
of many interactive videos, more modern animation effects, quiz, and can be available offline in the
form of applications.
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