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Abstract

The research aimed to know the validity, practicality, and effectiveness of e-book learning media on learning to
train students' higher-order thinking skills. The research method used is the type of quantitative research. The
research was carried out by giving a pretest, then being treated, and then a posttest. The subjects of this study
were students of class XI Saince 2 Senior High School NU 1 Gresik. Data collection techniques using pretest-
posttest and questionnaires. Data analysis used validity test, Cronbach alpha reliability test, and t-test. The
results of the research that have been processed and analyzed can be concluded that the flipbook-based e-book
learning media has an average validation value of 85.066%, categorized as very valid. Learning media has a
practicality value of 85.067%, included in the very practical category. The questionnaire is classified as accurate
because of the importance of rcount > rtable and is categorized as reliable because it has an alpha value of
0.869. Through the t-test, the significance value of 0.000 is less than 0.05, meaning there is a significant effect
in giving treatment. Therefore, the research can be concluded that the flipbook-based digital e-book learning
media obtains a valid category, is suitable for use, and trains students' critical thinking skills.
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INTRODUCTION

The ability of human resources that needs to be improved is the ability to think
critically or critically. This ability is essential and needs to be possessed by the workforce
during the industrial revolution 4.0. Critical thinking is a person's cognitive competence to
have a logical mindset, and a logical mindset plays a vital role in making clear decisions by
analyzing information and assumptions to solve problems. Critical thinking skills are
cognitive abilities that need to be trained in a learning activity and are included in higher-
order thinking processes. The first three conditions for a person to have critical thinking skills
are using cognitive abilities to observe a problem by paying attention to accurate information
and evidence. Second, knowledge of how to ask and give logical reasons. Third, skills in
implementing this method are a problem (Bhisma Murti, 2015).

Critical thinking ability includes understanding only problems, seeking and finding the
correct method to solve problems, collecting accurate supporting information, making an
assumption from the knowledge, and making a decision with confidence and accuracy. Other
abilities covered by critical thinking are the ability to decipher data, process information, and
assumptions, and understand and use straightforward, precise, effective, and specific
language.

Science learning is a lesson that needs to train and develop higher-order thinking skills.
The learning process is an effort carried out intending to maximize the potential possessed by
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students into a competency. One way to train students’ critical thinking skills is to involve
learning media in the learning process. Learning media can be used to communicate subject
matter that supports learning activities (Ambhara Sanuaka, 2017:10). The critical role of
learning media in learning activities is to facilitate the message that the teacher or educator
wants to convey to students. Various facilities can be used to support learning activities in the
form of print or non-print media.

The development of science and technology makes it easier for teachers to develop
learning media. The development of books that were initially widely printed have now been
developed into non-printed books in the form of electronic books. E-books can be developed
with various file formats and software. One of a wide variety of developing software, the Flip
PDF Professional application can be an option. E-books are produced through Flip PDF
Professional software, and each page can be flipped over like a printed book. The software
can be used in making interactive e-books with three-dimensional designs.

Research focuses on the use of mechanical wave materials. Thus, it is necessary to
conduct a study that uses flipbook-based digital e-book learning media to train students'
higher-order thinking skills in physics. Following the previous description, the researcher
aims to conduct research that is to know the validity, practicality, and effectiveness of e-book
learning media in learning to practice critical thinking skills.

METHOD

The method used by researchers in the research process is quantitative research.
Research data was collected at SMA Nahdlatul Ulama 1 Gresik when the research was
carried out during the even semester of the 2021/2022 academic year. The research subjects
were students of class X1 MIPA 2 using a one-group pretest-posttest research design. The one
group pretest-posttest design formula is written as Table 1 below.

Table 1. Table of one group pretest-posttest design (Sugiyono, 2013)

Pretest Treatment Posttest
A1 X A’

The implementation of research using singular samples is carried out by giving a test to
the sample before being given a treatment called a pretest (A1) to obtain data about students'
critical thinking skills. After getting data on higher-order thinking skills, students are given
treatment by giving a flipbook-based digital e-book (X). Next, a retest was conducted to
estimate students' critical thinking skills (A'1). Through the post-test, experimental data will
be obtained showing whether students' higher-order thinking skills have increased or not.
Statistical analysis is a t-test or t-test to find out the comparison of results in (A1) with (A'l).

The process of processing and analyzing research data results through the validity test
of learning media assessed by media experts, students' pretest-posttest results, questionnaires,
and documentation of learning implementation. The results of the analysis of research data
that have been collected are used to find the value of the learning media's validity, the media's
feasibility, and the influence of students' learning media in practicing critical thinking skills.

The instrument for the feasibility of learning media is filled out by experts, namely two
physics department lecturers, and a physics subject teacher. The evaluation criteria for the
validation of flipbook-based e-book learning media can be seen in table 2 and table 3 for the
criteria for media validity.

Table 2. Eligibility assessment as above

No Score in percentage Eligibility category
1 0% - 20% Very unworthy

2 21% - 40% Not feasible

3 41% - 60% Quite feasible

4 61% - 80% Feasible

5 81% - 100% So feasible
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Table 3. Validation assessment as above

No Score in percentage Eligibility category
1 0% - 20% Invalid

2 21% - 40% Not valid

3 41% - 60% Quite valid

4 61% - 80% Valid

5 81% - 100% Very valid

Questionnaires that respondents have filled out require analysis in the form of validity
tests and Cronbach alpha reliability tests to find a questionnaire's validity and reliability. The
influence of flipbook-based digital e-book learning media was analyzed based on the results
of the pretest and post-test, which were analyzed through a t-test with the help of IBM SPSS
Statistics 25.

RESULTS AND DISCUSSION

The research carried out by students was pre-treatment with flipbook-based digital e-
book learning media on mechanical wave material that researchers had previously developed.
The research results that have been collected come from the pretest and posttest, media
feasibility tests by experts, and filling out questionnaires. Calculating data through the
validity and feasibility test of learning media by media experts is analyzed as follows,
learning media uses five aspects as a benchmark for the validity and feasibility of learning
media. These aspects are general appearance, software engineering, media visualization,
material suitability, and presentation techniques. The results of the validation data are shown
in Figure 1.

The Feasibility of Learning Media

100%
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40%

20%
0

General View Software Media Suitability of Technique
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Rated aspect
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Figure 1. Diagram of the results of the feasibility of learning media

Figure 1 is the result of the feasibility test of flipbook-based digital e-book learning
media from the three validators; based on the graph, the average feasibility assessment of
lecturer 1 is 81.2%, lecturer two is 85.2%, and physics subject teacher is 88, 8%. The mean
worth of media experts is 85.067% and is categorized as a very feasible learning media. So
flipbook-based digital e-books are very suitable for use in the learning process, especially on
mechanical wave material.
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Figure 2 shows the average results of the validation tests that the three validators have
assessed, and the assessment is based on seven aspects that are assessed and then averaged.
The general display aspect has an average value of 84%, the software engineering aspect has
an average value of 88%, the media visualization aspect is 84%, the material suitability
aspect is 85.33%, and the material suitability aspect has an average value of 84%. Based on
these seven aspects, a flipbook-based digital e-book on mechanical wave material is included
in the excellent category. Suggestions given by the validator are that the e-book design is
made more creative and innovative, and the appearance of the e-book is made more attractive
by adding more pictures or videos that can stimulate students' higher-order thinking skills,
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Figure 2. Diagram of the average results validate learning media

presenting more varied practice questions based on digital literacy.
Table 4. Questionnaire Item Correlation

l'count

l'table

Sig

Al
A2
A3
A4
Bl
B2
B3
B4
C1
C2
C3
C4
D1
D2
D3
D4
El
E2
E3
E4

0.562
0.471
0.391
0.557
0.546
0.712
0.628
0.395
0.492
0.613
0.597
0.766
0.563
0.471
0.391
0.557
0.562
0.471
0.391
0.557

0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673
0.3673

0.002
0.013
0.044
0.003
0.003
0.000
0.000
0.041
0.009
0.001
0.001
0.000
0.002
0.013
0.044
0.003
0.002
0.013
0.044
0.003
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Table 4 is the result of the Pearson product-moment validity test. Validity testing
functions to see the validity of a question on the questionnaire used by researchers in
estimating and obtaining research results. Questionnaire items were analyzed by comparing
the value of rcount with rtable. In the research, there were 27 respondents in class XI SMA,
so the value of N = 27. If you look at the rwnie With a significance of 5%, you will get a value
of 0.3673. Questionnaire items are included in the correct category when reount > rtable, and
questionnaire items are said to be invalid when rcount < riale. All items in table 4 have reount
calculations greater than riwnie, making the items in the questionnaire in the correct category.

The second way to determine the value of validity is through the value of significance.
Based on table 4, it is known that the significance value for each questionnaire item has a
value is < 0.05. The questionnaire item is valid when the significance value is < 0.05. When
the significance value is > 0.05, it means that the item from the questionnaire is invalid. So
that the questionnaire items have validity, by comparing the values of rwaple and reount and
looking at the significance value, it can be concluded that the items in the research
questionnaire are included in the correct category. Research has been done by (lis & Totok et
al. 2017) that instruments with rcount calculation results greater than rtable can be trusted
when used for usage tests.

Table 5. Cronbach Alpha Reliability Test Results as above

Cronbach’s Alpha N of Items

0,869 20

Cronbach alpha reliability test aims to determine whether the research questionnaire has
consistency when repeated measurements using the research. The questionnaire is reliable
when testing Cronbach alpha > 0.6. Table 5 shows the calculation of the Cronbach alpha
reliability test, and it is known that the alpha value of the questionnaire is 0.869, with the
number of items in the questionnaire as much as 20 (N = 20). The research questionnaire with
a total of 20 items has reliability due to the calculation of Cronbach alpha > 0.6 (0.869 > 0.6).
Research that has been conducted by (Andreas et al, 2016) shows that each statement has a
value greater than 0.60 and includes reliable.

Table 6. Pretest-Posttest Normality Test as above

N Mean Minimum Maximum Test Statistic
Pretest 27 51,11 30 70 0,254
Posttest 27 78,89 70 100 0,27

The Kolmogorov-Smirnov one-sample normality test is a test that plays a role in
checking whether the value of the distribution of research data is normal or not normally
distributed. The data distribution value is normally distributed when the significance value is
> 0.05. When the significance value is < 0.05, the data's distribution value is not normal.
Figure 4 shows the results of normality testing on the pretest and posttest for class XI MIPA
2. According to the results, Table 6 shows the Kolmogorov-Smirnov normality value of 0.254
for the pretest and 0.274 for the posttest. The distribution of pretest data is normally
distributed (0.254 > 0.05) and the distribution of posttest data is normally distributed (0.274 >
0.05). Figure 4 shows that the critical value of the Kolmogorov-Smirnov test is 0.254 for the
pretest and 0.274 for the posttest. Compared with the table of critical scores for the
Kolmogorov-Smirnov test = 0.02, with the number of respondents being 27 students (n = 27),
it will get a value of 0.284. The critical value of the Kolmogorov-Smirnov test for pretest and
posttest is > 0.284, so the data distribution is normal. It is also found in the research
conducted by (Febby et al. 2021) that the pretest-posttest value data is typically distributed
with the pretest-posttest significance value of the experimental and control classes having a
value greater than 0.05.

Table 7. t-test on The Results of Pretest-Posttest as above

N Correlation  Significance Significance (2-tailed)

Pretest & Posttest 27 0,636 0,000 0,000
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Paired samples t-test is one of the tests used to compare the difference between two
means derived from two paired samples and has the condition that the data are typically
distributed. The null hypothesis (Ho) in this study is that there is no effect of giving treatment
on students' critical thinking skills, and the analysis hypothesis (Ha) in this study is that
giving treatment affects students' critical thinking skills. If the significance value (2-tailed)
has a value of < 0.05, it indicates that there is a significant effect on the difference in the
treatment given, or the hypothesis (Ha) is accepted. If the significance value (2-tailed) has a
value > 0.05, it indicates that the difference in the treatment given has no significant effect or
(Ha) is rejected. Table 7 is the result of the pretest and posttest t-test data for students of class
X1 MIPA 2. Table 7 produces a correlation value of 0.636 while the significance value (2-
tailed) is 0.000. Because the significance value (2-tailed) is in the interval 0.000 < 0.05, the
conclusion is that the analysis hypothesis (Ha) is accepted, which means that the difference in
the treatment given has a significant effect. Based on other research conducted by (Ramadani
et al., 2021) shows that there is an increase in students' critical thinking skills through the
treatment given. This is evidenced by the significance value (2-tailed) < 0.05.

CONCLUSION

Based on the processing and analysis of the research results, the research concludes that
the flipbook-based digital e-book learning media has an average validation value of 85.066%,
which is categorized as very valid. Learning media has a feasibility value of 85.067%,
included in the very feasible category. The questionnaire is categorized as valid because of
the value of reount > ranle. The calculation of rcount on the questionnaire item is worth more
than 0.3673 and is categorized as reliable because it has an alpha value of 0.869 (0.869 >
0.6). Through the t-test, the significance value of 0.000 < 0.05 (0.000 < 0.05), meaning that
there is a significant effect in giving treatment. Therefore, the research can be concluded that
the flipbook-based digital e-book learning media obtains a valid category, is suitable for use,
and trains students' critical thinking skills.

RECOMMENDATION

Suggestions that are considered for further development are developing learning media
by paying attention to the appearance and design of better and more attractive media,
complementing the media with various images and videos.
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