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Abstract: Research based on the absence of the development of quality, innovative and
integrated Research based on the absence of the development of quality, innovative and
integrated Chemistry textbook with the latest research results that are used to broaden
student's horizons and increase student creativity. The purpose of this research is to
produce basic Chemistry II textbook based on research. This study uses a type of
development research using a 4-D model which consists of 4 stages, namely, definition,
design, development and dissemination. The subjects of this study were students of the
Department of Chemistry Education of IAIN Batusangkar. The data were collected using a
questionnaire. The results of textbook based on research validity obtained a percentage of
88.21% with highly valid category. Then, the results of the practicality test obtained a
percentage of 76.31% in the practical category and the results of the effectiveness test
showed a significant increase in student activities and learning outcomes. With this, it can
be concluded that the basic Chemistry II textbook based on research is valid, practical and
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Introduction

Globalization era requires chemical researchers to
be able to carry out experiments in the laboratory in
answering all problems or finding new ideas to improve
the quality of human life (Sothy et al., 2022). From the
results of these experiments, new formulations were
obtained in answering problems related to the changes
that occur in reaction and discussing the latest findings
from the experiments carried out (Schoeller et al., 2018).
In addition, the results of experiments in the laboratory
can also help in formulating new hypotheses which
eventually became guidelines in developing new
theories (Chi & Wylie, 2014). The theory was able to
become the basis of a field of science or became learning
materials in education (Simonson et al., 2019).

In Chemistry, the experimental results are usually
published in journals or used as learning materials
(Taber, 2018). These materials are wused for
understanding chemical concepts, the symptoms of
reactions that occur, both regarding chemical and
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physical changes (Ayyildiz et al., 2022). They can also be
used as references in developing the latest inventions.
Chemistry learning materials are usually summarized in
a textbook that was used during the learning process
(Arici et al.,, 2019). The availability of textbooks at the
higher education level is one of the important
components in lectures (Tham & Werner, 2005). Quality,
innovative and integrated Chemistry textbooks with the
results of the latest research are indispensable for
students, because they contain information on subject
matter as well as explanations of concepts and as a
source of ideas in gaining new knowledge. The
development of integrated textbooks with experimental
results can fulfill quality teaching materials so as to
increase student creativity (Hilton, 2016).

Department of Chemistry Education of IAIN
Batusangkar was established in 2016. The vision of this
department is “Global reputation in Chemistry
education that is integrated with research-based Islamic
values and local wisdom”. When viewed from this
vision, it is known that the Department of Chemistry
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Education of IAIN Batusangkar seeks to create educators
who have ability in Chemistry education and can
integrate it with Islamic values based on research. To
achieve this vision, teaching staff in Chemistry
education department must use Chemistry textbook
based on research that can develop student abilities as
prospective educators in accordance with the vision to
be achieved.

One of the textbooks used in the learning process at
Department of Chemistry Education IAIN Batusangkar,
for Basic Chemistry II course, is the book by Syukri S,
published by ITB Bandung. The textbook was published
in 1999, so the book that students use is an old book. The
book only contains standard chemical theories, without
linking them to the results of the latest research related
to material. Then, the book does not contain experiments
related to the material being studied. Indeed, Chemistry
is not only learning concepts in class, but there must also
be experiments carried out in the laboratory.

Based on the results of interviews with several
Chemistry education students, it is known that 80% of
students stated that the textbooks they used for learning
resources only contained theoretical studies on materials
for chemistry and the examples presented were not
comprehensive so that they were difficult for students to
understand. This condition causes the book to only
become a symbol of student compulsory books, and the
students look for other books that are more interesting
and easier to understand as references during courses. It
is very unfortunate, Syukri's textbook can only explain
the standard theory of Chemistry, thus causing students
to be unable to examine the symptoms in everyday life
and the latest discoveries related to Chemistry.

The development of Chemistry textbook based on
research is one way that educators can take to improve
student learning outcomes Research-based learning can
train students in improving the ability to analyze a
concept from activities that have been previously
designed. Research-based learning in various teaching
materials can help students improve critical, creative
and logical thinking skills as well as problem solving
skills so as to improve the quality of learning The use of
research-based teaching materials requires students to
be independent during learning and thus student’s
creative skills was formed by themselves during the
learning process (Brew & Saunders, 2020; Lambert,
2009). This is an indicator that the inquiry process
(finding something) in teaching can be combined and
matched with the research domain.

Textbooks based on research are teaching materials
that prioritize research in the learning process (Nipa &
Kermanshachi, 2020). In this case, the research activities
included in the textbook are expressed in two varieties.
The first variety is that the provided material creates a
situation where students are directed to use the relevant
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research achievements of the teacher (or review of
research results from other researchers) as part of the
teaching materials. At a higher level, a student takes a
role and is involved in his teaching research activities.
The second variety is material development where
teaching and learning activities are developed where the
research process or stages are designed to be part or
inquiry strategy (Justice et al., 2007).

The advantage of using textbook based on research
is to increase the ability to seek a truth from the
information that is known (inquiry skills) (Justice et al.,
2007). Textbooks based on research provide
opportunities for students to not only learn to know the
content of teaching materials, but they also have the
opportunity to practice searching, formulating
hypotheses, collecting and processing data, and drawing
conclusions, which can ultimately help them gain a
better understanding (Rangkuti, 2017). Students said
that the use of textbooks based on research can enhance
knowledge about the results of research that has been
carried out related to the material being studied (Putro
et al., 2016). Textbooks based on research also will be
more applicable. In addition, textbook users also get a
more contextual description of learning material
(Pambudiono et al, 2016). Starting from this
background, the authors researcher designs a research
entitled, "Development Basic Chemistry II Textbook
Based on Research". When compared to other textbooks,
this developed textbook provides information on the
latest research from scientific journals related to learning
materials.

Method

The method used in this work is a 4-D development
model including definition, design, development, and
dissemination stage. This research development model
was chosen because this model is used as the basis for
developing learning tools, the description looks more
complete and systematic. It is often used in development
research. The definition stage in this research was
carried out in several stages, namely (1) interview with
chemistry lecturers, (2) analyzing books and teaching
materials, (3) literature analysis on chemistry textbooks
based on research, (4) analysis of learning objectives, and
(5) analysis of student characteristics.

The design stage was carried out by (1) designing a
chemistry textbook based on research that contains a)
the topic of the activity according to the learning
objectives, b) Research-based subject matter and
indicators of concept understanding ability, «c)
Experiments containing the above materials, d) The
“Did You Know? “feature, which contains the latest
discussed research or the latest information and
symptoms in everyday life related to the discussed
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material, €) A worksheet that contains questions as a
form of evaluation of learning material. (2) Designing
research instruments consisting of: a) Basic Chemistry II
Textbook Based on Research validation sheet, b) Student
response questionnaire validation sheet for Basic
Chemistry II Textbook Based on Research, c) Student
response questionnaire, d) Student Activity Observation
Sheet, and e) Test Question Validation Sheet. At the
development stage, the wvalidity, practicality and
effectiveness tests were carried out.

The validity test was carried out by validating the
basic Chemistry textbook II to 3 validators in the
Chemistry field by filling out validation sheet. This
validity test is viewed from several aspects, namely, the
quality of content and objectives, instructional quality,
and technical quality. Validity of basic Chemistry II
textbook based on research calculated using the formula:

total score X 100% (1)

maximum score

Information:
p= percentage of basic Chemistry II textbook validity

Table 1. Validity Category

Interval (%) Category
0-20 Invalid
21-40 Less Valid
41-60 Quite Valid
61-80 Valid
81-100 Highly Valid

Table 1 showed the result of validity category based
on aspect provided. Furthermore, the practicality test
was carried out with a limited trial in a class, taking basic
Chemistry II courses. This trial was conducted to see the
practicality or usability of textbooks based on research
that have been designed from the aspect of being easy to
use, attractive, and efficient.

The practical phase was carried out by filling out
response questionnaires by students. Practicality of basic
Chemistry II textbook based on research calculated
using the formula:

total score < 100% (2)

P maximum score

Information:
p= percentage of basic Chemistry II textbook practicality

Table 2 showed the result of practicality category
based on aspect provided.
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Table 2. Practicality Category

Interval Category
0-20 Impractical
21-40 Less Practical
41-60 Moderate
61-80 Practical
81-100 Highly Practical

Meanwhile, the effectiveness test design was
carried out by comparing the data on student test results
before (pre-test) and after (post-test) using textbook
based on research. The increase of student test results
after using the textbook based on research was
calculated by the G Factor formula (N-Gain) (Hake,
1999). First, test the validity of the test questions, the
observation sheet and the reliability of the questions.
The questions used for the pre-test and post-test in this
study were the items that met the valid category. Based
on the analysis of the test data, there are 21 questions out
of 30 questions that fulfill the valid category that were
used to test the effectiveness.

The final stage is the dissemination stage, which is
disseminating research products within the scope of
national scientific activities as well as book publications
and Intellectual Property Rights (IPR)/HKI

Result and Discussion

Basic Chemistry II Textbook Based on Research is a
teaching material that prioritizes research in the learning
process. In this case, the research activities included in
the textbook are expressed in two varieties. The first
variety is that the provided material creates a situation
where students are directed to use the relevant research
achievements of the teacher (or review of research
results from other researchers) as part of the teaching
materials. The second variety is material development,
where the development of teaching and learning
activities were carried out at the stages of research are
designed to be part or strategies in inquiry (find
something).

The design of basic Chemistry II textbook based on
research is presented in eleven sub-chapters (Mawarnis,
2021), namely: 1) Electrolyte and Nonelectrolyte
Solution, 2) Colligative Properties of Solutions, 3)
Colloids, 4) Kinetic Theory of Gases, J5)
Thermochemistry, 6) Chemical Equilibrium, 7)
Solubility and Solution Product, 8) Rate of Reaction, 9)
Electrolysis Cell, 10) Galvanic Cell, 11) Radioactive
Elements.

The textbook are designed using A4 size paper and
Times New Roman font size of 12. The followings are
parts of the textbook based on research, namely:
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Cover Methodology
Cover is the initial appearance of Basic Chemistry II The experiment section has been presented
Textbook Based on Research.

ELECTROLYTE AND NON-ELECTROLYTE SOLUTIONS TEST

Dr. Elvy Rahmi Mawarnis, M.Si. A Objectives

The objectives of this practicum, students are expected to:
1. Test the electrical conductivity of several solutions.

2. Understand the characteristics and properties of electrolyte and
non-electrolyte solutions using an electrolyte tester.

B. Orientation

The knowledge of solutions is particularly important, as most
chemical and biological reactions occur in the form of solutions with
water as the solvent. There are different types of solutions, one of
which can be classified based on its ability to conduct electric
current. Solutions that can conduct electricity are known as
electrolyte solutions. What can we do to be able to recognise
electrolyte solutions and nonelectrolyte solutions? To answer this
question, do the investigation below.

C. Problem Statement

1. What are the classifications of solutions based on their electrical
conductivity?

2. What are the characteristics of strong electrolyte solutions,
weak electrolyte solutions and nonelectrolyte solutions when
tested using an electrolyte tester?

3. How do electrolyte solutions conduct electricity?

D. Hypothesis

Figure 3. Methodology

Figure 1. Cover of Textbook

“Did You Know?” Feature
Materials “Did you know feature” contains the latest
The designed textbook contains eleven sub- research related to the material and natural phenomena
chapters. At the beginning of each chapter, itis equipped  happening around us related to the material being
with an apperception of the material to be studied. studied.

CHAPTER | Did You Know?

ELECTROLYTE AND NON-ELECTROLYTE SOLUTIONS Mobile phone batteries, portable electronics

9 and electric vehicles are a form of application
% of the use of electrolytes in life. The battery
used is a Li ion battery. However, these lithium-
based batteries have drawbacks, such as LCO
(lithium cobalt oxide). LCO has a very high
energy density so this is dangerous when the
battery is damaged, because it will be able to
cause an explosion. For this reason, chemists tried to fix this problem

In daily life, we can observe people doing fishing in the sea by
electrocuting, what will happen? It turns out that around the stun
device suddenly appears a lot of fish floating because it has died. Why
did the fish around the electrocution device die? Can seawater conduct
electricity? To find out the answer, in this chapter we will learn about 4
the electrical conductivity of electrolyte and non-electrolyte solutions.

A. Definition of Solution by conducting research on energy density, durability, cost and intrinsic
A solution is a homogeneous mixture consisting of two or more safety. After the research, LiFSI (Lithium flourosulfonyl Imide) batteries
substances that dissolve each other and each constituent were found to be a good electrolyte compound that can be used as
substance can no longer be distinguished physically from each raw material for rechargeable batteries. LiFSI has good conductivity,
other. A homogeneous mixture is a mixture that has the same relatively low energy density, and high durability so that LiSFI batteries
properties and composition between one part and another and are safer and more efficient to use.

forms one phase (one form). For example, if a homogeneous
mixture in a bottle, then taken half the part, then the content of all Did YOU KnOW?
compounds contained in that part is fixed and has half the total
amount of the entire contents of the bottle. Examples of solutions
are sugar solution, sea water and 50% alcohol solution. Solutions

Every aspect of our lives is filled with the benefits of electrolyte
solutions. Did you know that there are also electrolytes in our body
that can help us conduct nerve impulses? The brain sends electrical

consist of two components, namely: solute and solvent
signals through nerve cells, so that communication between cells

components.
Solute throughout the body can occur. These signals are called nerve
The component with the lesser amount in the solution is called the impulses;:which:are generated:by; changes in:thw: electticat.charge of
solute. the nerve cell membrane. Sodium is an ion that plays a major role in this
Solvent nervous system. The movement of the electrolyte Sodium in the nerve
The component with the greater amount in the solution is called cell membrane, creates a change in electrical charge.
the solvent.

Figure 2. Apperception at the Beginning of Each Chapter Figure 4. “Did You Know?” Feature
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Worksheet

The textbook based on research that was developed
presents a worksheet feature that contains questions for
evaluating the material.

COMPREHENSION TESTI
ELECTROLYTE AND NON-ELECTROLYTE SOLUTIONS

1. Why are electrolyte solutions able to conduct electricity?

2. The type of bond that a nonelectrolyte solution has is a nonpolar
covalent bond. Why are nonpolar covalent compounds unable to
conduct electricity?

3. What tests should be done to differentiate between electrolyte
and nonelectrolyte solutions?

4. A weak electrolyte (NH,OH) of 0.1 mol ionises as with degree of
ionisation = 4%, Then how much NH,OH is ionised?

5. Why does the melt of a polar covalent compound not conduct
electricity?

6. Write the ionisation reactions of the following compounds:

a. HNO,
b. AI(OH),
. H,SO,
d.Fe(l,

7. Why can't NaCl in crystalline form conduct electricity?

8. Which of the following solutions can conduct electricity better
(give your reasons)

a. HO 1 M with CH,COOH1M
b. NaCl1 M with CaCl; 1M

. KU2MwithKCIsM

d. HC 2 M with H;SO, 1.5 M

Figure 5. Worksheet

The designed basic Chemistry II textbook based on
research has been validated by three experts (validators)
and obtained a highly valid category.

Table 3. Data on the Validity of Basic Chemistry II
Textbook Based on Research

Total Max o

Aspect Score  Score % Category
Content Quality 95.00 108.00 87.96 Highly Valid
and Purpose

Instructional 121.00 132.00 91.67 Highly Valid
Quality

Technical Quality 51.00 60.00 85.00 Highly Valid
Total 267.00 300.00 88.21 Highly Valid

According to Table 3, the results of the validation of
the basic Chemistry II textbook Based on Research
obtained an average percentage of 88.21%. This
percentage states that the basic Chemistry II textbook
based on research is categorized as highly valid and has
met all three aspects of validation. It can be said that the
development of this basic Chemistry II textbook based
on tesearch has fulfilled all requirements of its
components. In addition, each component has a
correlation between one another and is arranged
systematically and in accordance with the learning
objectives to be achieved. Teaching materials that collect
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systematically arranged materials are in fact able to
make students understand more about the contents of
teaching materials (HB, 2012). In addition, learning
materials are related to everyday life. Presentation of
information related to the daily environment can
encourage curiosity and provide challenges so that
students learn more deeply (Larasati et al., 2018).

When viewed from the textbooks that have been
developed, it presents the materials such as questions
and discussion that are very easy to understand by the
students. In addition, there are simple experiments that
can help students understand the material being taught.
According to Hamidiyah, experiments train students to
be able to find out for themselves various concepts that
are studied thoroughly (Hamidiyah, 2017). The most
important thing is the provision of experimental
activities designed in accordance with the availability of
chemicals at IAIN Batusangkar. It is important for
students to know is information regarding the latest
research related to the discussed materials. This will
increase students' insight, level of thinking and ability in
studying the symptoms of chemical changes that occur
in environment.

In this study also carried out the practical stage. The
purpose of this practicality stage is to find out how
students respond to the textbooks that have been
developed.

Table 4. Student Response Questionnaire Data on Basic
Chemistry Il Textbook Based on Research

Total Max
Aspect Score score % Category
Easy to use 338.00 448.00 7545 Practical
Attractive 171.00 224.00 76.34 Practical
Efficient 132.00 168.00 78.57 Practical
Total 641.00 840.00 76.31 Practical

It can be seen that the basic Chemistry II textbook
based on research is categorized as practical with an
overall average of 76.31% as shown in Table 4. This is in
accordance with Riduwan's opinion, which states that
the range of values is between 61% -80%, including the
practical category (Riduwan, 2008). It can be said that
basic Chemistry II textbook based on research is easy to
understand by the students because the material is
systematically arranged and the questions are presented
clearly and in accordance with learning outcomes. Then,
in terms of textbook based on research design, it is quite
attractive. One thing that must be understood is that a
good book design will be able to give a good impression
to the students who read the book, so that it is able to
attract student’s interest in learning (Ratih & Hakim,
2018).

The final step was to test the effectiveness using
only one class to be used as a research sample, namely,
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by comparing the initial test (pre-test) and the final test
(post-test) of students. The data from this research are in
the form: 1) learning activity data obtained from
observation sheets and 2) learning outcomes test data.

Student Learning Activities

The activity data were obtained from learning
activity observation sheets. The observations were made
6 times that were on March 4, March 11, March 18, March
25, April 1 and April 8 as illustrated in Table 5. This
observation took place in the class during the lecture
which was carried out for six meetings with four
observed indicators, namely: 1) learning activity, 2)
learning independence, 3) ability to ask questions and 4)
ability to express ideas or opinions. When viewed from
the test score obtained from observing student activities,

Table 5. Test Scores on Student Learning Activities

March 2023, Volume 9 Issue 3, 1402-1411

it was seen that there was an increase for each meeting.
The obtained results are classified as quite high category.
This proves that the assessment aspects regarding
student learning activities using basic Chemistry II
textbook based on research have been fulfilled.

This observation took place in the class during the
lecture which was carried out for six meetings with four
observed indicators, namely: 1) learning activity, 2)
learning independence, 3) ability to ask questions and 4)
ability to express ideas or opinions. When viewed from
the test score obtained from observing student activities,
it was seen that there was an increase for each meeting.
The obtained results are classified as quite high category.
This proves that the assessment aspects regarding
student learning activities using basic Chemistry II
textbook based on research have been fulfilled.

Student attendance Meeting

number 1 2 3 4 5 6
1 43.70 56.25 62.50 68.75 75.00 87.50
2 37.50 50.00 50.00 56.25 68.75 87.50
3 37.50 43.75 50.00 62.50 68.75 81.25
4 31.50 37.50 43.75 56.25 62.50 75.00
5 31.50 43.75 56.25 56.25 62.50 75.00
6 43.75 62.50 68.75 75.00 87.50 93.75
7 31.25 56.25 62.50 68.75 81.25 87.50
8 25.00 31.25 37.50 43.75 62.50 68.75
9 31.50 37.50 50.00 56.25 75.00 87.50
10 37.50 50.00 56.25 68.75 75.00 93.75
11 37.50 56.25 68.75 68.75 75.00 93.75
12 25.00 37.25 56.25 56.25 68.75 75.00
13 25.00 31.50 43.75 50.00 62.50 75.00
14 31.25 43.75 50.00 56.25 68.75 81.25
15 43.75 50.00 62.50 68.75 81.25 81.25
Avg score 34.21 45.83 54.58 60.83 71.67 82.92

The first aspect of the assessment that has been
carried out was learning activity. On the observation
sheet, it can be seen that the test score of student
activities continues to increase until the 6t meeting. This
is because the basic Chemistry II research textbook does
not only contain monotonous material but is
accompanied by applications of lecture material in life
and is directly presented in practical activities related to
the material being studied and compiled with the
inquiry method syntax. The inquiry method is a method
that emphasizes student activities maximally to seek to
find out the meaning and concepts of the material being
studied. Students not only act as recipients but play their
own roles to find the essence of the material being
studied (Septiani & Susanti, 2021). The inquiry syntax
used in the practicum steps is orientation, problem
formulation, hypothesis, collecting data and drawing
conclusions. So, it can be said that by using this inquiry
method, students are required to find out and solve their

own problems related to the lecture material being
studied, so that this allows students to play an active role
in courses, especially when students carry out practicum
in the laboratory.

The second aspect is learning independence. When
viewed on the student activity observation sheet, the
assessment of student learning independence also
increased from the first meeting to the sixth meeting.
This is because basic Chemistry II textbook based on
research contains the latest research that is displayed in
each chapter of the lecture material. This makes the
students do not get bored reading the textbook. In
addition, the textbook is equipped with an
understanding test in the form of practice questions that
can be done directly by students during the learning
process.

Furthermore, the third and fourth aspects, namely,
the ability to ask questions and to express ideas or
opinions also received increasing test scores in six
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meetings. This is because basic Chemistry II textbook
based on research contains many features such as “Did
you know?” which contains interesting information and
the latest research on the material discussed during
courses. This feature can increase student insight which
causes students to be interested and dig deeper into the
information obtained by asking lecturers or discussing
with other students.

Classical Completeness

Based on the final ability test (post-test) conducted
by students after meetings (3 times with online meetings
and 3 times with face-to-face meetings) using basic
Chemistry II textbook based on research, the following
results are obtained and shown in Table 6.

Table 6. Final Ability Test Results

Test Results Value
N 14.00
Average 85.03
Max. 95.23
Min. 80.95
Information:

N = Number of students

Average = Average student score
Max. = Highest score
Min. = lowest score

Classical completeness is calculated using the formula:

many students have completed 3
= oy pleted  100% ©)
many students take the test
Information:
p = percentage of student learning completeness

classically

According to Mulyasa, classical completeness can
be said to have completed learning, if in that class there
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are 85% of students who completed learning (Mulyasa,
2002). A teaching material is said to be effective if in the
class, there are 85% of students who have completed
their studies, while the minimum completeness that
must be obtained by students is 75, so:

_ many students have completed

x 100%
many students take the test ?

14
p=—x100%

14
p=100%

One of the factors that influence student grades is
the existence of teaching materials that become literature
and practice questions for students. Good teaching
materials are certainly teaching materials that can
increase student interest and motivation in learning so
as to ensure the continuity of learning activities and
provide direction to learning activities so that learning
objectives can be achieved (Nurdyansyah, 2018).

Based on the data analysis that has been done, it can
be seen that the average post-test score is 85.03. While
the percentage of student’s classical completeness is
100%. Completeness of these student scores can be
achieved because in basic Chemistry II courses, students
learn to use basic Chemistry II textbook based on
research. This textbook contains not only monotonous
material but is accompanied by applications in life,
research and provides features that contain the latest
information and inquiry-based practicum related to the
discussed material.

Analysis of learning outcomes

After the initial ability test (pre-test) and final
ability test (post-test) were carried out, the student's
learning outcomes were obtained. The comparison of the
pre-test and post-test scores of student learning
outcomes can be seen in detail in Figure 9.

100 - 95

90 -
80 -
70 - 6
60 - 5

50 -
40 - 3
30 -

91
81 86 81

81 81

71

10 +
0 -

1 2 3 4 5 6 7

20 + 14

8 9
Student attendance number

91

86 86 86 86

81 81

M Pretest Scores

M Posttest Scores

10 12 13 14

Figure 9. Comparison of Pre-test and Post-test Scores
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It can be seen from Table 7 that the post-test scores
of Chemistry education students after using basic
Chemistry II textbook based on research have increased.
The highest increase in learning outcomes was
experienced by student number 6. After obtaining the
pre-test and post-test scores for learning outcomes, then
the two test results were compared by looking for
normal gain (N-gain).

Table 7. N-Gain Normality Test Results

Student Pre-test Post-test .
attendance N-Gain
Scores Scores

number

1 38.09 90.47 0.85
2 52.38 80.95 0.60
3 61.90 85.71 0.62
4 38.09 80.95 0.80
5 33.33 80.95 0.71
6 7142 95.23 0.83
7 66.66 80.95 0.43
8 14.28 85.71 0.83
9 66.66 90.47 0.71
10 52.38 85.71 0.70
11 47.61 80.95 0.64
12 61.90 85.71 0.62
13 57.14 80.95 0.56
14 57.14 85.71 0.67
Avg 48.85 85.03 0.68

An overview of student learning outcomes using
basic Chemistry 1I textbook based on research was
obtained from the learning outcomes test, namely, the
results of the initial ability test (pre-test) and final ability
test (post-test). Based on the results of data processing,
the student’s pre-test average score was 48.85 (100 scale),
while the post-test average value was 85.03 (100 scale). It
can be seen that there has been an increase in student
learning outcomes after using basic Chemistry II
textbook based on research. After the normalized N-
Gain assessment was carried out, the N-Gain value of
0.684 was obtained which was in the medium category.
From the N-Gain value data, it can be stated that basic
Chemistry II lecture activities using textbook based on
research are included in the effective category, especially
for student learning outcomes that tend to increase.

The dissemination stage was the last stage after the
product met the validity, practicality, and effectiveness
requirements (Fatahillah et al., 2021). The dissemination
stage aims to publish or promote products that
researchers have developed (Ramdani et al., 2021). The
dissemination stage is the stage of using a product that
has been developed on a scale for example in other
classes, at other universities, and by other lecturers
(Mariyani et al., 2022). This stage was carried out by
publishing textbook through publishing digital textbook
with ISBN and registering research products with
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Intellectual Property Rights (HKI) (Ramdani et al., 2021).
The dissemination stage was done by publishing basic
Chemistry II textbook based on research to publisher,
deepublish. Product are also uploaded to the google
play store, link
https:/ / play.google.com/store/books/ details/Dr_Elv

y_Rahmi_Mawarnis_Kimia_Dasar_II?id=0oEnEAAAQ

BAJ. This book can be widely used by students who
study basic.

Conclusion

Based on the research conducted, basic Chemistry
II textbook based on research is classified as highly valid
based on the assessment of 3 validators. This is viewed
from several aspects, namely, the quality of content and
objectives, instructional quality, and technical quality
with an overall percentage of 87.96%. The results of the
trial were limited to 14 students who were taking the
second basic Chemistry course. The textbook was
practical in terms of easy-to-use, attractive, and efficient
aspects with a percentage of 75.51%. Student activities
in basic Chemistry II courses using basic Chemistry II
textbook based on research are categorized as quite high
because there is an increase in student activity at each
meeting. Student learning outcomes have increased after
using basic Chemistry II textbook based on research as
evidenced by the N-Gain value of 0.68 which is in the
medium category. As a conclusion, basic Chemistry II
textbook based on research is effective the learning
process.
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