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Abstract

One of the most difficult chapters in physics is alternating current circuits. This material is
also one of the materials tested in the university test. This is because the material requires a
fairly complicated mathematical approach. Additionally, the alternating current circuit
textbooks that have been used so far still use too high language. Therefore, the researchers
need a simple way that can facilitate students in solving alternating current circuit
problems and be packaged in a textbook. A simple way to solve alternating current
problems can be done using the Pythagorean theorem. This is because the two are
identical. Therefore, the purpose of this research is to develop a textbook on alternating
current circuit material accompanied by a solution using a simpler method, namely the
Pythagorean theorem. This study uses a research and development model with the ADDIE
(Analysis, Design, Development, Implementation, and Evaluation) stages. There were five
research instruments used: (1) validation sheets; (2) teacher interview sheets; (3) teacher
and student needs sheets; (4) test sheets; and (5) student response questionnaire sheets. The
developed textbook has been validated by two experts and one user with a percentage
value of 89.13%, so it is in the very valid category. In addition, based on the results of
field tests on 34 class XII students of Senior High School in Jember, it is known that the
developed textbook obtained an effectiveness percentage of 83.46% with an N-Gain value
of 83.46. The textbook is in the high category and has a response questionnaire percentage
of 80.3, so the developed textbook received a very positive response from students. By
using this textbook, students can solve alternating current circuit problems more
effectively and efficiently.
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INTRODUCTION

Learning is a learning activity carried
out by educators and students equipped
with materials/ tools and a series of
interconnected procedures to achieve
learning goals (Amini, 2017; Makki &
Aflahah, 2019; Nuraini et al., 2022). In a
learning process, the availability of
teaching materials can support the
learning process's success and improve
students' understanding and learning
outcomes; Permana et al., 2018),
especially if the teaching material is
printed into a textbook that contains
concepts or material supplemented with
various sample questions and exercises
to hone students' abilities (Maryamah et
al., 2019; Permatasari & Trisnawati,
2021). Also, increasingly sophisticated
technological advances are expected to
produce better-quality textbooks
(Koparan, 2017). However, until now,
textbooks with complete  material
emphasizing the process of solving
physics problems are still unavailable
for senior high school students of the
same level (Ariani, 2019).

Using textbooks in the classroom is
an important component that cannot be
separated from teaching and learning
activities to achieve learning objectives.
Research by Iswara et al. (2018) has
proven that using teaching materials
improves student learning outcomes.
Furthermore, research by Yulia et al.
(2018) also showed an increase in
average knowledge between the control
and experimental classes; the
experimental class had an average of
84.04, while the control class had an
average of 77.15. This research shows
that using teaching materials has
improved student learning outcomes.

The learning process that does not
involve textbooks can cause the learning
process to be less than optimal and not
directed (Ramah & Rohman, 2018;
Oktaviani et al., 2017). A textbook that
can realize optimal learning and achieve
learning goals is certainly good. A
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textbook can be said to be a good
textbook if it meets the four criteria for
eligibility standards for a textbook based
on the National Education Standards

Agency regulations, namely content
feasibility,  presentation  feasibility,
linguistic ~ feasibility, and graphic

feasibility (BNSP, 2016). In addition, a
textbook must follow the correct
spelling, be not difficult to read, be
attractive, and contain theory
supplemented with illustrations to
explain the meaning (Depdiknas, 2008).

One of the textbooks that is often
used in learning is a printed textbook.
Printed textbooks are textbooks that can
help students understand and learn in
order to achieve learning goals
(Rohman, 2018). Printed textbooks have
several advantages, including that
students can more easily understand
learning material because they can
underline several important sentences,
and they do not require new tools in the
form of software or the like. They are
easy to read anywhere and anytime
without the influence of a signal.

One of the subjects that need to be
supported by using teaching materials is
physics because physics is difficult for
high school students (Astalini et al.,
2019; Diani et al., 2018). This statement
is in line with the results of limited
interviews with several physics subject
teachers at Jember Regency High
School, who stated that physics is a
difficult subject and contains many
similarities (Novelensia et al., 2021).
Therefore, we need a printed textbook to
help teachers and students learn physics
more easily.

One of the physics materials
considered difficult by students and used
as material for the National Examination
and state university entrance tests is
alternating current material (Supriadi et
al.,, 2023). This is because its
completion requires quite complicated
mathematical calculations and
approaches, so students experience
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difficulties (Wahyuni & Handhika,
2019). In addition, in several printed
books, the discussion of dynamic
electrical material on alternating current
circuits still uses language that is too
high-level, and the discussion of the text
has not been correlated with the
questions, so students experience
difficulties in solving questions (Sasmita
et al.,, 2021; Hidayah et al., 2019).
Therefore, a method of solving
alternating current questions is needed,
which is simpler and arranged in a
printed textbook so that it can be
understood optimally by students, is
needed (Fitriah, 2019). This is because
the textbooks used today still use more
complicated conventional methods.

One fast method that can be used to
solve physics problems is to use the
Pythagorean Theorem. The Pythagorean
theorem is a quick trick to solve using
Pythagorean triple values . In solving
alternating current circuit problems,
students do not need to calculate in a
complicated and lengthy way. This is
because fast tricks are usually associated
with mathematics, and one of the links
between physics and mathematics is the

Pythagorean  theory  (Hasyim &
Ramadhan, 2018). In addition, the
reason for using the Pythagorean

theorem in this study is because the
equation in the RLC circuit is identical
to the Pythagorean theorem equation.
Previous research on the Pythagorean
Theorem in solving physics problems
has been carried out by Okun (2008)
regarding the transmission of Einstein's
special relativity equations into a
simpler form. This method was then
applied by Korkmaz et al. (2016) )to the
world of education, and the result was
that the Pythagorean Theorem could be
used to solve physics problems.
Furthermore, it was further developed
by applying the Pythagorean theorem to
Einstein's special reactivity material
(Supriadi et al., 2019). In addition,
students' responses to the Pythagorean
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Theorem also have a strong average
criterion (Supriadi et al., 2022).

Based on the problem description
and previous research's success, the
researcher wants to provide innovation
for educators and students in the form of
an  alternating  current  textbook
accompanied by problem-solving using
a simpler method, namely using the
Pythagorean theorem.

METHOD

The type of research used in this study is
Designed Based Research (DBR) using
the ADDIE model. DBR is a series of
approaches intending to generate new
theories and practices that explain and
potentially impact the natural teaching
and learning process (Akker, 2013).

The research was carried out in the
odd semester of the 2022/ 2023
academic year with 34 class XII students
at Senior High School in Jember. That
school was chosen because, based on the
teacher's needs questionnaire results, it
was explained that the textbook
currently used in class learning
describes formulas that are too long, so

teachers  experience  problems in
explaining to students regarding
problem-solving. Therefore, learning

requires a textbook that is systematically
arranged and equipped with examples of
questions that are arranged from
examples of easy-level questions to
examples of difficult-level questions.
The teacher also explained that at the
school where the research was
conducted, an alternating current
textbook had never been prepared,
which was equipped with various types
of questions and accompanied by
solutions in a simpler and faster way.
The ADDIE Model is named after
the abbreviation of the process or its
stages, namely Analysis, Design,
Development, Implementation, and
Evaluation  (evaluation/  feedback)
(Tegeh & Kirna, 2013; Ramadhanti et
al., 2020). Using the ADDIE model in a
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product development process is a
method that is quite effective at this time
(Defina, 2021). The five stages can be
illustrated in Figure 1.

Figure 1 ADDIE development model
stages
(Sumber: Cahyadi, 2019)

The detailed research stages are as
follows.

Analysis

The data collection process was carried
out at this stage by analyzing the
necessary needs. The analysis phase was
carried out in four stages: teacher needs
analysis, student needs analysis, learning
materials, and learning objectives (Tyas
et al., 2020). Therefore, at this stage,
several research instruments were
needed, including (1) a validation sheet,
(2) a teacher interview sheet, (3) a
teacher and student needs sheet, (4) a
test sheet, and (5) a student response
questionnaire sheet. While the analysis
section only uses instruments (2) and

O

Design

Design is the process of making a
product design. In this study, the product
developed was a textbook on the
Pythagorean Theorem on alternating
current circuits. There are several steps
taken in this stage, namely determining
learning objectives (Wini et al., 2020),
compiling learning materials, and
designing the cover and layout of the
textbook. The design phase was carried
out with several design/ appearance

revisions before being developed and
validated by the validator.

Development

The development stage is the stage
where the textbook that has been
compiled is reviewed by experts through
a validity test; at the development stage,
two activities were carried out: making
product measurement instruments and
testing product validity. The validators
in this study were two material and
media experts: a physics education
lecturer at FKIP University of Jember
and one user or field practitioner, a class
XIl physics teacher at Senior High
School in Jember. The criteria for
evaluating textbooks follow the Likert
scale, which consists of five categories,
as shown in Table 1.

Table 1 Validation sheet criteria

Criteria Score
Very Valid 5
Valid 4
Quite Valid 3
Less valid 2
Invalid 1

(Modified from Hodiyanto et al., 2020)

The score data obtained is then
converted into a percentage form and
then the product validity value is
searched. The percentage results
obtained are then analyzed and
converted into a predicate statement.
The  guidelines  for  converting
percentages to predicate statements are
shown in Table 2.

Table 2 Criteria for percentage validity
based on expert questionnaires

Percentage (%) Interpretation

80% < p < 100% Very Valid
60% < p < 80% Valid
40% < p < 60% Quite Valid
20% <p < 40% Less valid
0% <p<20% Invalid

(Modified from Hodiyanto, 2020)

Implementation
The implementation stage is carried out
after the textbook is declared valid by
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the validator. After the textbook was
declared valid, the textbook was tested
in the field on Class XII students of the
senior high school in Jember, which is
determined by the random sampling
technique recommended by Sugino
(2017). Trials in this study were
conducted to determine the effectiveness
and practicality of the textbook that had
been compiled. In this study, two types
of tests were carried out.

Effectiveness test
Test the effectiveness of textbooks on a
limited basis. Testing the effectiveness
of this study was carried out by
measuring student learning outcomes
before and after using the compiled
textbooks. The research was conducted
in 2 meetings (the meeting in question
was not the whole chapter, but
specifically the last chapter, namely the
application of the Pythagorean theorem
in a simple AC circuit) where the first
meeting gave a pretest while the second
meeting taught the Pythagorean theorem
and gave a posttest. The Pretest and
Posttest scores were then analyzed using
the N-Gain score developed by Hake &
Richard (2002) to determine the
effectiveness of developing textbooks.

Meanwhile, to find out the magnitude
of the increased value of student
learning outcomes seen from the
difference between pretest and posttest
scores obtained by students. Data on
students' cognitive learning outcomes
were then analyzed using the N-Gain
score. The results were analyzed using
the Normalized Gain criteria (g) in
Table 3.

Table 3 Normalized gain criteria

N-Gain Criteria  Criteria
g=70% ngh

30% =g < 70% Medium
g<30% Low

Student Response Test

Student response test regarding how
positive the textbook was developed
with a limited test. This trial was
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obtained from student responses to a
questionnaire that had been distributed.
Score data obtained from a Likert scale
questionnaire is in the form of a
percentage. So, the results can be
analyzed using the following equation.
The percentage results were categorized
into provisions of the Student response
value category according to the
provisions of the Student response value
category can be seen in Table 4.

Table 4 Category of student practicality

Score Range Criteria
80% < p < 100% Very Positive
60% < p < 80% Positive

40% <p = 60%

20% <p = 40% Less Positive

0% <p<20% Very Less Positive
(Modified from Riduwan, 2015)

Pretty Positive

Evaluation

This stage is the improvement stage
based on the suggestions and input
provided by the validation team and
users regarding the shortcomings of the
textbooks. The revision stage is in every
step of the ADDIE model, starting from
Analysis, Design, Development, and
Implementation. At this stage, it would
also be discussed regarding the level of
validity, effectiveness, and student
responses to the textbooks prepared. The
evaluation stages in the ADDIE model
are carried out as a thorough evaluation
from start to finish, and the evaluation
activities aim to determine student
competencies obtained from learning
outcomes. The evaluation carried out
can be obtained from the student
response rates and the N-Gain results
from the respondents' test results.

RESULT AND DISCUSSION

The development product produced in
this study is a textbook on alternating
current  circuits  accompanied by
problem-solving using the Pythagorean
theorem. The development product
produced in this study aims to provide a
simpler way of solving alternating
current circuit problems using the
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Pythagorean Theorem. Thus, from the
resulting product development, it is
hoped that students can solve alternating
current circuit questions more easily and
simply. In accordance with the
development model used, the results of
the data obtained in this study include
the following five stages:

Analysis
The analysis phase was carried out in
three stages: needs analysis, student

character analysis, and curriculum
analysis (Benny, 2019). At the needs
analysis stage, it is known what

problems are experienced by teachers
and students in learning, so researchers
can find solutions to the problems they
face. The teacher's needs questionnaire
results explained that the textbook
currently used in class learning
describes formulas that are too long, so
teachers experience problems explaining
problem-solving to students. Therefore,
learning requires a textbook that is
systematically arranged and equipped
with examples of questions arranged
from examples of easy-level questions
to examples of difficult-level questions.
The teacher also explained that at the
school where the research was
conducted, an alternating current
textbook had never been prepared,
which was equipped with various types
of questions and accompanied by
solutions in a simpler and faster way.
But apart from this, students' learning
outcomes on physics material by solving
questions that require long mathematical
formulations are considered quite good.

The second stage of analysis is the

analysis of the characteristics of
students. An analysis of student
characteristics was carried out to

determine the characteristics of students
from  cognitive,  affective, and
psychomotor aspects. These three
aspects were obtained in detail from the
results of the interviews, where the
results showed that in terms of cognitive
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aspects, it was considered quite good.
However, sometimes some students
were not careful in working on the
questions and had difficulty applying the
formulas in the questions. From an
affective perspective, some tend to be
active in learning. In terms of
psychomotor skills, students are quite
skilled at learning.

In addition to interview data, an
analysis of the characteristics of students
was also obtained from the results of a
questionnaire, which revealed that
students have different habits in terms of
their learning styles. Nine students
stated that they learned materials by
studying the material and understanding
the content of the material, 14 students
stated that they studied material by
reading repeatedly, ten students learned
material by memorizing formulas, nine
students learned material by solving
questions, and only one student learned
material by listening to explanations
Teacher.

Next is the curriculum analysis stage.
The purpose of curriculum analysis is to
find relevant material so that the
development of textbooks can encourage
students to increase their ability to
process alternating current problems in
various cases. Curriculum analysis is
carried out by identifying the
characteristics of the material and
learning objectives. An analysis of
material characteristics is carried out to
determine the material used in product
development. Material characteristics
were obtained from literature studies in
journals and textbooks.

The researcher chose an alternating
current circuit in this study because the
alternating current is a material with
many complicated mathematical
equations, so teachers must be able to
provide examples of questions with
different cases and their applications in
life. However, sometimes the teacher
only gives questions limited to concepts
which are still limited to a few cases.
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This makes students less able to solve
problems and practice more in-depth
questions. Therefore, a textbook on
alternating current was compiled, which
was equipped with various examples of
problem applications, especially series
RL, RC, and RLC circuits and
combinations.

Design

This stage is the initial planning stage
for making teaching materials which
consist of outlines, namely determining
learning objectives, selecting types of
teaching materials, and designing
product concepts (Suhadirman et al.,
2022). This stage is the initial planning
stage for making teaching materials
which consist of determining learning
objectives, choosing the types of
teaching materials, and designing
product concepts. The learning
objectives are determined based on Core
Competency, Basic Competence, and
alternating current circuit material
indicators. Next is the stage of selecting
the types of teaching materials
according to the characteristics of
students, material characteristics, and
the school environment. Based on the
analysis results, the textbook was chosen
as the teaching materials developed in
this research. At the product design

stage, several activities were carried out,
namely conducting work analysis and
needs analysis and analyzing indicators
and learning objectives based on Kl and
KD. In addition, at the design stage, a
design plan was also made on the
manuscript layout and textbook design
layout (Simarmata, 2022). The textbook
development design layout can be seen
in Figure 2.

Bab
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Figure 2 Cover design and textbook
layout

The results of the design of an
alternating current textbook
accompanied by problem-solving using
the Pythagorean theorem are divided
into three main parts: introduction,
content, and closing. Each of these parts
can be seen in Table 5.

Table 5 The design of a textbook for alternating current circuits is accompanied by
problem-solving using the Pythagorean theorem

No Textbook Textbook Design Page
Components
1  Introduction a. Textbook Cover -
b. Foreword ii
c. Table of Content %
d. List of Table Vi
e. List of Figure viii
2 Content a. The material in each chapter 1-10
1. Chapter 1 : Alternating Current Voltage 11-20
2. Chapter 2 : Alternating electric current 21-34
3. Chapter 3 : Resistance in alternating current
circuit 35-44
Chapter 4 : Alternating current power 45-104

4,
5. Chapter 5 : Alternating Current Circuit
6. Chapter 6 : The Pythagoras Theorem in
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Textbook

No Textbook Design Page
Components
Simple RLC Circuit
b. Sections in Chapter
1. Learning Instruction 105-124
2. Learning Outcomes
3. Fillin the material
4. Summary
5. Examples of question and discussion
6. Practice question
3 Closing a. Competency test 1 131-142
. b. Competency test 2 143-154
c. Bibliography 155-158
d. Glossary 159-162
e. Index 163-164
f. Writer Biography 165-166

The following differences in solving the
old method and Pythagoras are shown in
Figure
3.

Old Method
1 _ 1

Xp = —
€7 wC

New Method

1 1

= @oooyzetoe ~ 0004 = (1000)(2x106)

X, = wl = (1000)0.9 = 900 12

Zprc = JRZ + (X, —Xc)? o
500 = /RZ + (900 — 500) 1}5\.
5007 = R? + 4007

250.000 = R? + 160.000
R? = 250.000 — 160.000
R? = 90.000

R =+/9.000

R =300

R= 3001

R = 3000

Figure 3 The differences between
solving the old method and
Pythagoras

X, = wl = (1000)0.9 = 9002

= 5001

X, — X =400

Triple Phytagoras: 300, 400, 500

Development

The development stage is the stage
where the realization of the textbook
design is carried out. One of the
important stages in this stage is the
validity testing stage by experts
regarding the teaching materials being
developed (Defina, 2021). At the
Development research stage, validation
activities were carried out for three
validators. These included two expert
validations by Physics Education
lecturers at the University of Jember and
one user validation by a physics teacher
at a Senior High School in Jember. The
validation results for the textbook on
alternating current circuits accompanied
by  problem-solving  using  the
Pythagorean theorem are shown in
Table 6.

Table 6 Validation results of the textbook pythagorean theorem in simple AC circuits

theory and its applications

Average score

No Aspect (Max score = 5) Score
1. Content Eligibility 4.36 90.40%
2. Language Eligibility 4.47 89.33%
3.  Eligibility of Presentation 4.30 87.60%
4.  Graphic Eligibility 4.43 89.70%
Value average 89.13%
Criteria Very Valid

The assessment aspects of validator 1
consist of four assessment aspects,
namely content feasibility, language
feasibility, presentation feasibility, and

283

graphic feasibility, with a total of 48
guestions. Table 6 shows that obtaining
a value from validator 1 is in the content
aspect of 90, language feasibility of 88,
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presentation feasibility of 89.2, and
graphic feasibility of 89.2. Thus, the
average value of validation by validator
1 is 89.1. The average value is 80% <p
< 100%, so according to the validity
criterion, it is in very valid criteria
(Desyandri et al., 2019).

The assessment aspects of Validator
2 consist of four assessment aspects,
namely content feasibility, language
feasibility, presentation feasibility, and
graphic feasibility, with a total of 48
guestions. Table 6 shows that obtaining
a value from validator 2 is on the
content aspect of 86.6, language
eligibility 88, presentation feasibility 80,
and graphic feasibility 89.2. So that the
average value of validation by validator
2 is 85.95. The average value is 80% <p
< 100%, so according to the validity
criterion, it is in very valid criteria.

The assessment aspects of validator
three (users) consist of four assessment
aspects, namely content feasibility,
language  feasibility, presentation
feasibility, and graphic feasibility, with
a total of 48 questions. From Table 6, it
can be seen that obtaining a value from
validator 3 (user) is 92.75. The average
value is 80% <p << 100%, so according
to the validity criterion, it is in the very
valid criteria. Based on the validation
results from the three validators on the
four aspects that have met the eligibility
standards, it can be concluded that the
textbook of alternating current circuits
accompanied by problem-solving using
the Pythagorean theorem is very valid
and can be applied in the learning
process.

The results of the revision of the
textbook are (1) Completion in chapter 6
related to the quick way in the sample
questions section is too long and seems
complicated, (2) In each chapter, the
learning  objectives and learning
outcomes have not been included. In
addition, the design at the head of the
chapter is still not attractive, (3) In the
discussion section on resistors, the
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image still does not explain how to read
the correct resistor. It is better if the
drawing is specified, and (4) The phasor
drawing still has errors, namely that the
direction of the phasor e should be
counterclockwise, and besides that, in
the picture, it is still not written what
components are on the x-axis and y-axis.

Implementation

The implementation stage is the stage

where researchers apply the learning

system that is being developed. The
main objectives of this stage include:

1) Directing learners in order to achieve
goals or competencies.

2) Ensure there is a way out of
problems/ solutions so that they can
overcome gaps in learning outcomes
for students.

3) Ensuring the achievement of the
competencies, knowledge, skills, and
attitudes students need (Simarmata,
2022).

The implementation stage of the

textbook is carried out with two tests,

namely the effectiveness test and the
practicality test, as follows:

Effectiveness Test

After the textbook is validated by three

validators and declared valid, the next

step is to carry out the implementation
phase of the textbook in learning. The
implementation phase was carried out
on a limited basis at the senior high

school in Jember, precisely in class XII

MIPA 6. The implementation phase was

carried out using textbooks in the

learning process, then giving pretest and
posttest to students (N=33) to find out
the increase in pretest and posttest
results so that the level of effectiveness
of the book was known. Teach
alternating current circuits accompanied
by problem-solving using the

Pythagorean theorem in learning. In the

pretest questions, students are directed

to work on questions using the
conventional method, while in the
posttest questions, students are directed
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to solve problems using the Pythagorean posttest values can be seen in Table 7.
theorem. The results of the pretest and

Table 7 Pretest and posttest results in limited trials

Number of ~ Average Average Differencein  Average N-

Students Pretest Posttest Average Gain (%) Category
33 4758 90.61 43.03 83.46 High

Based on the results in Table 7, using N- students work on the pretest and
Gain shows the average pretest result posttest: the working paper needed by
(using conventional solutions) is 47.58, students during the pretest tends to be
while the average posttest score (using more complicated and lengthy because it
the Pythagorean theorem) is 90.61, with uses a complicated and lengthy method,
a difference of 43.03. Referring to the while in the posttest it only requires a
Normalized gain criteria shows that maximum of one paper in the process.
students' learning outcomes are 83.46%,
so they are in the high category. This Student Response Test
value indicates that the developed book Student response test was carried out by
can be effective in improving student giving questionnaires to  students'
learning outcomes because the textbook responses to a textbook on alternating
is equipped with easier problem-solving, current  circuits accompanied by
so it does not require a long problem-solving using the Pythagorean
mathematical method in its completion. theorem in limited tests, and can be seen
This can also be seen from the way in Table 8.

Table 8 Results of student practicality of alternating current coursebooks accompanied by
problem-solving using the pythagorean theorem
Average Percentage

Aspect Percentage Aspect (%) Category

Ease of_ Use 83 80.3 Very Positive

Attractiveness 75 '

The results of the student response that the developed textbook allows for
questionnaire on the aspect of ease of independent study use, is easy to carry
use obtained a score of 83, and this anywhere at any time, and is in good
shows that the developed textbook has condition even for a long period. From
been able to help students understand these three aspects, the results of the
alternating current circuit material student response questionnaire obtained
because it describes easier completion an average of 80.3%. The results of the
steps, uses simple language, and average percentage of response aspects
contains structured material are then adjusted according to indicators
systematically. Furthermore, in the according to Riduwan (2015). Indicators
aspect of attractiveness, a score of 75 is with an average percentage of 80.3% are
obtained; this means that the developed in the range, so it can be concluded that
textbook uses an appropriate color the textbook on alternating current
composition and clear presentation of circuits accompanied by problem-
pictures and illustrations to increase solving using the Pythagorean theorem
student interest. The last aspect is the is categorized as very positive (Mujizah
aspect of textbook efficiency, and this et al., 2020).

aspect gets a score of 83. This shows
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Evaluation

The evaluation stages are carried out
formatively at each stage in the
completed ADDIE procedure, namely
Analysis, Design, Development, and
Implementation. At the analysis stage,
an evaluation was carried out because
there was still a lack of data regarding
teacher needs, so the results of
interviews complemented the analysis.
Through the interview stage, it can be
known what problems are experienced
by teachers and students in learning, so
the researchers can obtain solutions to
the problems they face, according to a
class XII physics teacher at Jember High
School. An evaluation/improvement is
carried out at the design stage, namely
the cover design and textbook layout, as
shown in Figure 4.

Rancangan Buku Ajar Teorema Phytagoras dalam Rangkaian AC Sederhana
Teori dan Aplikasinya

No Outline

1y

PENYELESAIAN
SOAL-SOALRANGKAIAN

ARUS BOLAK BALIK
METODE“;L:V‘:;;GORAS

conial

Figure 4 Revised Cover and Layout

At the development stage, an evaluation
was carried out on the suggestions and
comments of the validators for
improving the textbook.

Evaluation at the implementation
stage is at the stage of using textbooks in
the field. At the implementation stage,
there is an evaluation, namely that not
all students get textbooks because they
are still being printed in limited
numbers. This can also cause students to
be less than optimal in assessing the
textbook.
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CONCLUSION

The following conclusions can be drawn
based on the data obtained from the
research results and the discussion
regarding the development of a textbook
on alternating  current  circuits
accompanied by problem-solving using
the Pythagorean theorem described in
the previous chapter.

The alternating current textbooks
accompanied by problem-solving using
the Pythagorean theorem are categorized
as very valid by expert and user
validators with an average score of 4.39
and a validity percentage of 87.8% so
that the product can be implemented in
the learning process.

Alternating current circuit textbook
accompanied by problem-solving using
the Pythagorean theorem obtained data
on the improvement of the N-Gain test,
which was categorized as high with an
average score of 83.46%, so the
alternating current circuit textbook
accompanied by problem-solving using
the Pythagorean theorem can be
effectively used in learning.

The textbook for alternating current
circuits, accompanied by problem-
solving using the Pythagorean theorem,
obtained practicum data with an average
value of 80.3, so it received a very
positive response from students. This
makes students motivated to learn
because this book contains simpler
problem-solving.
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