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1. INTRODUCTION

The curriculum is an important aspect of sustainability education in Indonesia. The
curriculum in Indonesia has undergone several changes that are adjusted to the competencies
needed by students. One of the competencies that can improve the ability of students in learning,
namely 21% century skills. That is an era where reforms in various fields are developing rapidly
(Mashudi, 2021). This is in line with the challenges that will be faced in the 21 century. Learning
in the 21% century requires students to be able to play an active role, be independent in learning,
communicate well, and be able to solve problems. According Trilling & Fadel in (Akili et al.,

67


https://creativecommons.org/licenses/by-sa/4.0/

SPEKTRA: Jurnal Pendidikan dan ajian Sains, VVol. 10, No. 1, 2024: pp. 67-85

2022), the skills that must be learned by students include critical thinking and problem-solving
skills, effective communication skills, collaboration skills, and creativity & innovation skills.

One of the important skills possessed by students is argumentation skills. Argumentation
skills are a skill in convincing or proving the truth of a statement, opinion, attitude, or belief,
proven by facts. Argumentation skills include two skills that must be have in the 21% century, that
is critical thinking skills and communication skills (Devi, Susanti, & Indriyanti, 2018).
Argumentation skills are related to the components of critical thinking skill, namely the first
component of critical thinking, using criteria and evidence to evaluate knowledge, this is the main
competency in argumentation where showing evidence in supporting claims to strengthen their
opinions (Roviati & Widodo, 2019). Argumentation skills can help students to express opinions
rationally and accepted (Wulansari, Nurmilawati, Utami, & Christiono, 2020). In addition,
Demircioglu, Karakus, & Ucar, (2023) also stated that argumentation skills are a form of
communication skills in conveying scientific ideas or opinions. Several reasons why important to
profile students' argumentation abilities, that it can play a role in making the right decisions in
everyday life, argumentation can restore the goals of science education in a balanced manner, and
underlie students to be able to think and communicate scientifically (Tanfiziyah &
Rochintaniawati, 2021).

According to Budiyono, Wildani, & Mahardika, (2020), students' argumentation skills in
learning activities are still very low, this is due to the lack of application and practice provided.
The low level of argumentation is evidence by the result of previous research conducted on grade
X high school students who indicated that they had low argumentation skills. The factors causing
the low level of argumentation in students are that students are not used to working on questions
related to argumentation skills, learning activities in class do not facilitate students in arguing that
is still teacher-centered, and the lack of training and development of argumentation skills provided
by teachers (Hardini & Alberida, 2022).

Teaching materials are defined as all forms of materials and references to assist teachers in
carrying out learning activities in the class (Nuryasana & Desiningrum, 2020). Along with
developments in the field of education, teaching materials have also begun to be developed in
various forms. One of these teaching materials is supplementary teaching materials. Supplemental
teaching materials can complement existing teaching materials in learning to deepen and enrich
knowledge (Risyanti et al., 2022). Supplement books are needed in learning activities to
complement learning materials that are not detailed or less detailed and can add insight to students
(Arif & Rukmi, 2020).

Validation is one of the important aspects in the development of teaching materials.
Validation of this product through two components, namely content and construct. Validation of
teaching materials needs to be conducted to obtain a product that is suitable for use by readers.
The reason this validation is important is because it can identify the weaknesses of the teaching
materials as evaluation material to improve and refine the product. According to Hera in (Nurofik
et al., 2022), the validation results of this teaching material can be said to be feasible if it obtains
assessment results in the valid category, which can indicate the teaching materials have been
developed are good quality and can lead to improving a desired skill.

One of the topics in chemistry is acid-base material, namely buffer solutions. This buffer
solution material is include in the material that has characteristics related to acid-base reactions
contained in the buffer solution. The concept of a buffer solution that is difficult for students to
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understand is the sub-matter of buffer solution in the body of living things and daily life (Marsita
in Sariati et al., 2020). A buffer solution is a material that discusses the calculation of the pH of a
solution by maintaining the pH in the addition of substances. A buffer solution is contained in
basic competencies 3.12 class XI. Basic competencies 3.12 about buffer solution can be enriched
with argumentation skills.

Teaching materials have been developed with various materials and skills, such as research
(Prastiwi et al., 2020), developing supplementary teaching materials in the form of multimedia
tutors on acid and base materials. Then, another research (Widiastiningsih et al., 2022) on
argumentation skills, that is developing e-module teaching materials to improve students'
argumentation skills on acid-base material. In previous research (Khoiroh & Azizah, 2021), there
was also a discussion about the validation of supplementary teaching materials in cognitive skills
on thermochemistry material. From previous research, there has been no development of
supplementary teaching materials that can train argumentation skills on buffer solution material.

Based on the problems described above, it is necessary to develop supplementary teaching
materials to overcome the lack of availability of teaching materials used to train argumentation
skills. The supplementary teaching materials develop by the author use indicators of Toulmin's
argumentation skills with buffer solution material. Supplementary teaching materials developed
require feasibility testing, one of which is validity. This validity consists of content and construct
validity. Content validity is the measurement of items selected to reflect the suitability of the
construct variable measured (Sugiono et al., 2020). Construct validity is a measurement that shows
the relationship between product indicators and existing theory (Sugiono et al., 2020). Validity can
be measured through content and construct validation sheets assessed by validators to obtain valid
categories. The purpose of this research was to determine the validity of supplementary teaching
materials on buffer solution material to train argumentation skills, so it can produce supplementary
teaching materials that are valid and feasible to use in the learning.

2. METHOD
This research is a type of development research (Ula & Suyono, 2023). Development

research focuses on developing and making products, to be followed up to determine the feasibility
of these products (Setiawan & Sholiha, 2022).

Figure 1. Concept Development‘of ADDIE Model

This research uses the ADDIE model with a process as shown in Figure 1. ADDIE is a
method that can be used to develop teaching materials or learning products. ADDIE has five stages,
namely Analysis, Design, Development, Implementation, and Evaluation (Rahmansyah, Muslim,
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& Sinaga, 2022). Based on the picture in figure 1 of the ADDIE model research design concept,
shows that each stage of ADDIE undergoes evaluation and revision so that the products produced
through the development are good and can be implemented to reduce problems at schools (Branch,
2009). However, in this research, the procedures carried out were limited to the development stage
with an evaluation at each stage.

2.1. Analysis Stage

The first stage of this research was carried out through the analysis stage. This analysis
stage includes analyzing the needs of students, this needs analysis can be done by interviewing
students or teachers. Furthermore, the selection of material is by the results of the analysis of the
needs of students. This research also connects with argumentation skills, so it is necessary to
analyze the indicators of argumentation skills that will be included in the development of
supplementary teaching materials. At the end of the analysis stage, evaluation and revision will be
carried out to produce a good product.

2.2. Design Stage

The results of the data from the analysis stage will be used to plan supplementary teaching
materials. This design stage will assist in the development of supplementary teaching materials.
The design stage provides an overview and flow of the supplementary teaching materials
developed. This design stage includes several things that are done, such as determining
topics/materials in teaching materials, collecting reference sources, and determining the design of
teaching materials. The end of this stage will be evaluation and revision.

2.3. Development Stage

The description and flow of the design will be used as an overview in developing
supplementary teaching materials. At the development stage, teaching materials will begin to be
developed into a product. The development stage consists of several steps, namely the
development of teaching materials and validation. The validity test includes content validity and
construct validity. This development stage will produce supplementary teaching material products
that are valid from expert judgment. The end of this stage will evaluate by analyzing the validation
results.

The operational steps taken in achieving the research objectives are as follows: (1)
formulating indicators of argumentation skills, (2) designing draft supplementary teaching
materials, (3) consulting supplementary teaching materials with supervisors, (4) developing
supplementary teaching materials, (5) developing validation sheets along with guidelines, (6)
validation process through expert judgment by three validators in the field of chemistry learning,
(7) data analysis, and (8) collecting research results.

Validity data were obtained from content and construct validation sheets given to three
validators. The validation sheet was analyzed descriptively using a Likert scale assessment with
assessment categories as in Table 1.
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Table 1. Likert scale
Assessment Scale Assessment category
Very valid
Valid
Enough valid
Less valid
Not valid

PN WO

This validity data was obtained through expert judgment consisting of three validators,
then analyzed by descriptive method, that is using the mode or score that often appears. The
supplementary teaching materials developed can be concluded as valid if they meet the
requirements with a minimum mode of 4.

3. RESULTS AND DISCUSSION
3.1. Results

The results of this study will discuss the development of supplementary teaching materials
as a learning medium in training the argumentation skills of class XI high school students on buffer
solution material. The results of the research stages carried out are described as follows.

3.1.1. Results of the Analysis Stage

This analysis stage aims to obtain information related to problems and needs found in
schools as a consideration in developing appropriate products. The description of the course of
research should be supported by references, so the explanation can be accepted scientifically.

3.1.1.1. Needs analysis

Needs analysis is used as the basis for determining the products needed by students tailored
to the needs and conditions of learning activities at school. This needs analysis was conducted
through observations and interviews with chemistry teachers at school. The results of the interview
obtained that in learning chemistry class XI uses teaching materials, namely student books
supported by other learning media, such as power points, but still has not used additional teaching
materials as teaching materials to support the chemistry material contained in student books. In
addition, the results of interviews related to the application of argumentation skills found that
argumentation skills are still not applied in class Xl in learning.

3.1.1.2. Curriculum Analysis
Curriculum analysis is carried out as an effort to determine the appropriate material to be
used in developing a product. This curriculum analysis was obtained through an interview with

the vice principal for curriculum to find out the curriculum used. The results of the interview
obtained that in class XI the curriculum used is the 2013 curriculum.
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3.1.1.3. Analysis of argumentation skills indicators

Analysis of argumentation skills indicators is obtained through literature studies on several
books or journals. This argumentation skill has indicators conveyed by several figures.
Researchers used Toulmin's argumentation skills indicators which consisted of 5 indicators,
namely claims, evidence, warrant, backing, and qualifier.

3.1.2. Evaluation and Revision of the Analysis Stage

Evaluation at the analysis stage was carried out regarding the use of argumentation skills
indicators. As a result of the evaluation with the supervisor, there were changes in the use of
argumentation skills indicators, which were originally only 5 indicators without rebuttal, but it
would be better to use 6 indicators because rebuttal is also an indicator that can strengthen
argumentation. The results of this evaluation will be used as a reference in making revisions.

3.1.3. Results of the Design Stage

The results of the analysis that have been obtained can be used as material in the design
stage of teaching materials. This design stage is the first step in making a picture in developing a
product.

3.1.3.1. Determination of topics/materials

The material used in this study is a buffer solution on basic competencies 3.12. This buffer
solution in class XI includes several subchapters. This study uses 4 subchapters consisting of the
definition of buffer solutions, properties and working principles of buffer solutions, various kinds
of buffer solutions, and the application of buffer solutions. Each of these subchapters will be
adjusted to the phenomena that occur in everyday life.

3.1.3.2. Collection of reference source

Chemical materials making products require references that can be used to develop
products. The reference sources used come from high school chemistry books, journals, and news.
This reference is used as support in developing research products.

3.1.3.3. Determination of teaching material design

At this stage of determining the design, researchers began to compile the components used
in the teaching materials developed. The components in the teaching materials are tailored to the
needs of the learning activities carried out and argumentation skills. Determination of this design
begins with determining the contents of the supplementary teaching materials, which consist of a
cover, preface, introduction, concept map, argumentation skills indicator table, concepts,
phenomena, evaluation, and bibliography. The design of this supplementary teaching material is
made in the form of a product draft.

72



SPEKTRA: Jurnal Pendidikan dan ajian Sains, VVol. 10, No. 1, 2024: pp. 67-85

3.1.3.4. Determination of instruments and devices

Good teaching materials require feasibility testing. This feasibility test includes one aspect,
namely validity. The supplementary teaching materials developed will be tested for feasibility
using construct and content validation sheets given to validators.

3.1.4. Evaluation and Revision of the Design Stage

In this design stage, the product begins to be developed as a draft of teaching materials.
The draft of this teaching material needs to be evaluated to obtain better results through a review
of supplementary teaching materials by the thesis supervisor. The results of the review by the
reviewer obtained that the claims contained in the supplementary teaching materials still tend to
state theoretical claims, claims would be better if using claims formulated with contextual
sentences so that students can more easily understand the phenomena presented. Revisions were
made to the supplementary teaching material draft by improving the claims on each phenomenon
that still did not refer to contextual claims.

3.1.5. Results of the Development Stage

This development stage is carried out by developing products and instruments/devices
needed in research. The development stage is divided into 2, namely product development and
product validation.

3.1.5.1. Product development stage

The draft that has been reviewed at the design stage will be carried out during product
development after going through the improvement or revision stage. The product developed in this
study is supplementary teaching materials using argumentation skills indicators. Supplementary
teaching materials at this stage were developed based on the results of suggestions from the
supervisor as a reviewer. This supplementary teaching material contains several components,
namely cover, preface, introduction, argumentation skills indicators, concept map, sections 1, 2,
3, and 4, evaluation, and bibliography. After revision and development, the teaching materials will
be validated to determine the quality of the product developed.
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Figure 2. Cover, introduction, and concept map of supplementary teaChing materials
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Supplementary teaching materials at the beginning have a cover. After the cover, the
supplementary teaching materials component continues with the preface, introduction,
argumentation skills indicators, and concept maps. The introduction to the supplementary teaching
material contains basic competencies, indicators of competency achievement, indicators of
argumentation skills, and learning objectives. The basic competencies used are basic competencies
3.12 explaining the working principle of pH calculation, and the role of buffer solutions in the
body of living things. The concept map used in this supplementary teaching material discusses
buffer solutions enriched by argumentation skills.

Figure 3. Part 1 of the supplementary teaching material

Supplementary teaching materials have a component of 4 parts which are divided based on
the buffer solution subchapter. Each section consists of concepts, phenomena, and working
columns for argumentation skills with 6 skill indicators.

Figure 4. Evaluation of the supplementary teaching materials

This supplementary teaching material is also equipped with an evaluation, where this
evaluation contains questions related to argumentation skills which are used as a medium for
practicing students independently. This evaluation has 2 phenomena with 6 indicators of
argumentation skills.
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3.1.5.2. Product validation stage

Product validation is carried out using a validation sheet. This product validation was
assessed through a validation sheet by 3 validators who are experts in chemistry learning.
Validation consists of construct and content validity.

3.1.6. Evaluation and Revision of the Development Stage

Evaluation of the development stage is carried out with product validation by validators.
Validation of supplementary teaching materials was carried out by three validators who are experts
in chemistry learning. This product validation is reviewed from content and construct validity.
Supplementary teaching materials have 4 parts with evaluation. Validation of this supplementary
teaching material is based on each section. Validation of this product is assessed using a Likert
scale of 1-5 with a minimum mode of 4 to be considered valid. The results of the validator's
assessment can be presented below.

3.1.6.1. Content validity

Table 2. Supplementary Teaching Material Content Validation Results
The mode of validator's
No Component assessment of the part- Mode  Category
1 2 3 4

1 The  material  presented in
supplementary teaching material
contains components in basic 4 4 4 4 4 Valid
competencies and additional basic
competencies.
2 The material presented describes the
substance contained in the basic 4 4 4 4 4 Valid
competencies.
3 Supplementary teaching material
presents phenomena that are
conceptually appropriate and based 4 4 4 4 4 Valid
on appropriate facts to train
argumentation skills.

4 The content/topic has relevance to
the thinking skills set as learning 5 4 4 4 4 Valid
targets.

5 The facts, concepts, and images
presented are correct and 4 4 4 4 4 Valid
appropriate

6 Correctness of facts, concepts,

o . 4 4 4 4 4 Valid
principles, laws, and theories
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The mode of validator's
No Component assessment of the part- Mode Category
1 2 3 4

contained in supplementary
teaching materials

Content validity in supplementary teaching materials is a validation that discusses the
suitability of the content of supplementary teaching materials with basic competencies and the
material used. Content validity in the supplementary teaching material validation sheet contains 6
components related to the substance of the material used.

Based on Table 2, the results of content validation on supplementary teaching material
obtained a mode from 3 validators out of 4 which can be categorized as valid. The assessment
consists of 6 components, each of which obtained a mode with a value of 4 with a valid category.

3.1.6.2. Construct validity

In addition to content validity, the validation of supplementary teaching materials is also
reviewed through construct validity. This construct validity discusses the consistency between the
substance and the argumentation skills indicators contained in the supplementary teaching
materials. This construct validity assessment is based on 3 validators who are assessed using a
Likert scale of 1-5 with a minimum mode of 4 to be considered valid. The following are the results
of the construct validity assessment on supplementary teaching materials.

Table 3. Results of Supplementary Teaching Material General Construct Validation
The assessment of

No Component validator's Mode Category
1 2 3
1 Contains directions and explanations
regardlng indicators of argumenta_tlon 5 5 5 5 Very valid
skills used to equalize perceptions
between researchers and students.
2 Sufficiency of Supplementary Teachin .
y OF SUpp y 9 5 4 5 5 Very valid

Material components

Based on Table 3, the general construct in supplementary teaching material obtained mode
5 with a very valid category in component 1 and component 2. Construct validity in this
supplementary teaching material is also reviewed from the argumentation skills indicators in each
section.

Based on Table 4, the results of construct validation on supplementary teaching material
obtained a mode from 3 validators out of 4 which can be categorized as valid, indicating that the
substance on supplementary teaching material contains indicators of argumentation skills to be
trained. The assessment consists of 8 components, each of which obtained a mode with a value of
4 with a valid category.
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Table 4. Results of Construct Validation of Supplementary Teaching Material Argumentation
Skills
The mode of validator’s

No Component assessment of the part Mode Category
1 2 3 4
1 Making a claim 4 4 4 4 4 Valid
2 Showing data/evidence (data) 4 4 4 4 4 Valid
3 Develop a reason (warrant) 4 4 4 4 4 Valid
4 Showing backing 5 4 4 4 4 Valid
5 Showing qualifiers 4 4 4 4 4 Valid
6 Develop a rebuittal 4 4 4 4 4 Valid

The results of validation from the validator of the supplementary teaching materials still
require some improvements to produce teaching materials that are of higher quality and feasible.
These changes are made at the revision stage in ADDIE. The following revisions were carried out

based on suggestions from validators.

Tabel 5. Before and After Improvements to Supplementary Teaching Materials

Before

After

The concept map does not yet contain the The concept map contains the application of

topics and phenomena in the supplementary
teaching materials completely.
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Figure 5. Concept map before revision

the concept of buffer solution to each topic and
argumentation skill indicator.
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Figure 6. Concept map after revision

The arrangement of learning objectives in BAS
does not fulfill the ABCD aspect and does not
include indicators conceptually.

Learning objectives are arranged based on
indicators of competency achievement and
indicators of argumentation skills using the
ABCD formula.
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fenjelaskan prinsip kerja, perhinngan pH, dan peran larutan

Pendahuluan
Pendahuluan
Kompetensi Dasar
. 312 Mcnjclaskan prinsip keria, perhitungan pH, dan peran lantan penyangga
K;‘:'f““":‘q”"" dalam tubuh makhhuk hidup

penyangga dalam tubuh makhluk hidup Indikator Pencapaian Kompetensi
312

Indikator Pencapaian Kompetensi Menjclaskan pengertian larutan penyangga

3121 Menjelaskan pengertian larutan penyangga 3122 Mengklasifikasikan jenis larutan penyangga

3123 Menghitung pH larutan penyan

3122 Mengklasifikasikan jenis larutan penyangga 2124 Mm&g,]jj"wmp ku’;:;mif‘;mnw

3123 Menghitung pH lanitan penyangga 3125 Mendeskripsikan peranan larutan penyangga dalam wbuh makhluk hidup
dan berbagai bidang kehidupan

Indikator keterampilan argumentasi

3125 pengaruh danbasa 1 Klaim/ciaim (menilai klaim)

Bukii/data {(menunjukkan bukti)

Alasan‘varram (meayusun alasan)

Dukungan/backing (meaunjukkan dukungan)

Kualifikasi/qualifier (memberikan kualifikasi)

Sanggahan/reburtal (menyusun sanggahan)

3124 Menganalisis prinsip kerja larutan penyangga

3126  Mendeskripsikan peranan larutan penyangga dalam twbuh makhluk
hidup dan berbagai bidang kehidupan

Indikator keterampilan argumentas

Er e

1 Klaim/claint (menilai klaim)

Bukti/data (menunjulcken bukii) Tujuan Pembelajaran
L

Peserta didik melalui pengamatan fenomena terkait pengertian, prinsip kerja,
perhitungan pEL, dan peran larutan penyangga dalam tubuh makhluk hidup yang
disajikan pada BAS dapat menilai klaim/claim dengan benar

. Peserta didik melalui pengamatan fenamena terkait pengertian, prinsip kerja,

6. Sanggahanvrehuttal (menyusun sanggahan) perhitungan P, dan peran larutan penyanges dalam tubuh makhluk hidup yang

2
3. Alssanivarrant (menyusun alasan)

4 Dukungan‘backing (meaunjukkan dukungan)
s

Kualifikasi/gualifier (memberikan kualifikasi) 3

Tojean Persbeaforan ik pde DA dopal. memnjukkan bkt s, Wi, dengon
1. Pesenia didik melalui pengamatan fenomena yang disgjikan pada BAS 3. Pescria didik berdasarkan penilaian klaim dan data tcrhadap fenomena terkait
dapat menilsi klsim/claim dengan benar terkait pengertian, prinsip kerja, perhitungan pH, dan peran larutan penyanggs.

dalam tubuh makhiuk hidup yang disajikan pada BAS dapat menyusun
alasanfwarrant dengan tepat.
dapat menunjukkan bukti/dara terhadap klaim dengan benar 4. Peserta didik melalui studi literatur terkait pengertian, prinsip kerja. perhitungan
3. Pescrta didik berdasarkan penilaian klaim dan data terhadap fenomena PH, dan peran larutan penyangga dalam tubuh makhiuk hidup dopat
menunjukkan  dukungan/backing terkait fenomena  yang  disajikan  pada
BASdengan benar
4. Pescrta didik melalui studi literatur dopat menunjukkan dukungan/backing 5. Peserta didik berdasarkan studi literatur terkait terkait pengertian, prinsip kerja,
peshitungan pH. dan peran larutan penyangga dalam tubuh makhluk hidup dapat
i i p klaim pada

§ tepat.
$. Pesera  didik  berdasarkan  studi literawr  dapar  memberikan 6. Peserta didik melalui pengamatan fenomena. terkait pengertian, prinsip kerja,
kualifikasi/qualifier terhadap klaim dengan tepat perhitungan pH. dan peran larutan penyangga dalam tubuh makhluk hidup yang,
6. Peserta didik melalui pengamatan fenomena yang disajikan pada BAS disajikan pada BAS dapat menyusun sanggahan'rebutial dengan benar.

2. Pescria didik melalui pengamatan fenomena yang disajikan pada BAS

dapat menyusun alasan/warrant dengan tepat

terkait fenomena yang dissjikan dengan benar

dapat menyusun sanggahan/rebuital dengan benar

{~)

Figure 7. Learning objectives before revision ~ Figure 8. Learning objectives after revision

The source of literature on the concept of The concept or summary of material in the

supplementary teaching materials has not been supplement teaching materials is equipped

completed with literature sources used to strengthen the
accuracy of the theory.

Bagian 1
Pengertian Larutan Penyangga el
Pengertian Larutan Penyangga

Konsep |
Pengertian larutan penyangga “ Konsep |

Larutan penyangga merupakan salah satu larutan dalam pembahasan asam dan Pengertian larutan penyangga

basa. Larutan penyangga merupakan suatu larutan yang pH-nya tidik mudsh Larutan penyangga merupakan salah satu larutan dalam pembahasan asam dan
berubah dengan adanya penambahan sedikit asam, basa, ato air. Larutan basa. Larutan penyangga merupaken sustu lanuan yeng pHonya tidak mudsh
penyangga juga disebut dengan larutan buffer atau dapar. Larutan penyangga berubah dengan adanya penambahan sedikit asam. basa, atsu air. Larutan
ini berfungsi mempertahankan pH suatu larutan meskipun dengan diberikan penyangga juga discbut dengan lanrtan bugfer atau dapar. Larutan penyangga ini
penambahan zat. berfungsi mempertahankan pH sustu larutan meskipun dengan  diberikan

penambahan zat (Qumiawati, 2017).

Figure 9. No source in concept before revision Figure 10. Source in concept after revision

The writing of the source in the image of the The source in the picture is written by the
phenomenon in the supplementary teaching writing rules in the picture
materials is still not appropriate

Gambar 1. Keanckaragaman Biota di Laut (sumber: www.kompas.com)
Laut merupakan salah satu tempat digunakan scbagai tempat hidup biota air.

Air laut bersifat asin karena memiliki kandungan garam. Secara umum biota air ini

Sumber: kompas.com
Gambar 1. Keanckaragaman Biota di Laut

Laut merupakan salah satu tempat digunakan scbagai tempat hidup biota
air. Air laut termasuk kedalam air yang asin. Sccara umum biota air ini dapat
hidup pada pH sckitar 6.5-7. Faktor yang mempengaruhi kehidupan dari biota ini,
yaitu kejemihan air, kebutuhan oksigen, pH air, dan suhu air. pH air menjadi salah
satu faktor penting dalam terjaganya kehidupan biota ini. Perubahan pH yang
ckstrim akan dapat menycbabkan kematian pada biota laut. Air laut ini di
dalamnya terkandung garam-garam natrium, kalium, magncsium, dan kalsium

dengan anion scperti klorida, sulft, karbonat dan fosfat. Air laut ini memiliki sifat

{1}

Figure 11. Source image before revision

dapat hidup pada pH sckitar 6,5-7. Faktor yang mempengaruhi kehidupan dari biota
ini, yaitu kejernihan air, kebutuhan oksigen, pH air, dan suhu air. pH air menjadi
salah satu faktor penting dalam terjaganya kehidupan biota ini. Perubahan pH yang
ekstrim akan dapat menycbabkan kematian pada biota laut. Air laut ini di dalamnya
terkandung garam-garam natrium, kalium, magnesium, dan kalsium dengan anion
seperti klorida, sulfat, karbonat dan fosfat. Air laut ini memiliki sifat penyangga yang
berasal dari dan udara yang terlarut dalam air laut. Sifat d

(+)
Figure 12. Source image after revision

There is no reaction to the concept of part 4

Adding the reaction of H>COs; compound
formation and phosphate buffer.
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Bagian 4 Bagian 4
Pencrapan Larutan Penyangga Penerapan Larutan Penyangga

Konsep
(" Pemn

m Makhluk Hidup

mol pH darsh dalam scl. Apabila dalam

basa

fon HPO,?

Figure 13. SumHéry before revision Figure 14. Summary after revision

3.2. Discussion

This discussion will explain the results of validation by 3 validators on each component in
each section. The validation results are in the form of content validity and construct validity.

3.2.1. Content Validity

One aspect of feasibility is validity. Validity is divided into content and construct validity.
Content validity is the measurement of items selected to reflect the suitability of the constructed
variable measured (Sugiono et al., 2020). This content validity measures the suitability of the
substance of the supplementary teaching materials with the material used, namely basic
competencies 3.12 buffer solution. Content validity is assessed through a validation sheet
consisting of 6 components that are assessed. This validity assessment uses a Likert scale with a
range of 1-5. Supplementary teaching materials are declared valid if they get a minimum
assessment mode of 4.

The first component discusses related material presented in supplementary teaching
material containing components in basic competencies and additional basic competencies
supporters. Based on Table 2, the first component in content validity from the assessment of 3
validators and all sections obtained a mode of 4 which was declared valid. The assessment shows
that the material in the supplementary teaching materials developed by the basic competencies
used, namely basic competencies 3.12 about buffer solution material consisting of working
principles, pH calculations, and the role of buffer solutions in the bodies of living things.

The second component discusses the substance of the basic competencies contained in the
material in the supplementary teaching materials. The assessment of the second component in all
sections obtained a mode of 4 which was declared valid. This supplementary teaching material
presents buffer solution material in each section as a reference in showing backing. The validation
assessment obtained in the valid category shows that the material content of the supplementary
teaching materials contains the substance of the buffer solution in basic competencies 3.12.

79



SPEKTRA: Jurnal Pendidikan dan ajian Sains, VVol. 10, No. 1, 2024: pp. 67-85

The third component in the content validity assessment obtained a mode of 4 in the valid
category. The phenomenon of each section in this supplementary teaching material is related to
the concepts and facts in buffer solution and is presented before the column for argumentation
indicators. The phenomena in these supplementary teaching materials serve as materials in
supporting the fulfillment of argumentation skills indicators. Based on the assessment of this third
component, shows the phenomena presented in each section by the concepts and facts in the buffer
solution material.

Based on Table 2, the fourth component of content validity from the assessment of 3
validators in all sections obtained a mode of 5 which was declared very valid. The results of the
validator's assessment show that the content in the supplementary teaching materials has a
connection between thinking skills in basic competencies 3.12 with argumentation skills. The
reason for using the material is because the indicators in argumentation skills are implicitly
contained in the buffer solution which basic competencies 3.12 explain the working principle of
pH calculation and the role of buffer solutions in the body of living things. The competencies in
basic competencies 3.12 can be used and are relevant in supporting argumentation indicators.
Basic competencies 3.12 contains an indicator of explaining which means explaining or describing
clearly, where the indicator is also reflected in the Toulmin indicator in the warrant/reason section
which explains the relationship between claims and data by forming a reason, to strengthen the
argumentation of students to become more confident in their opinions.

The fifth component assessment on content validity obtained a mode of 4 which was
declared valid. This fifth component discusses the correctness and suitability of the facts, concepts,
and images presented in supplementary teaching materials. The phenomena presented in
supplementary teaching material are equipped with images in each section. Based on this
assessment, it shows that the images of the phenomena and concepts in the supplementary teaching
materials are appropriate and correct so that they can have relevance between facts making it easier
to train argumentation skills.

The sixth component discusses the correctness of the theory used in the supplementary
teaching materials. The statements contained in this sixth component are the truth of the facts,
concepts, principles, laws, and theories contained in supplementary teaching materials. The
assessment of the sixth component on this obtained a mode of 4 which was declared valid, this
shows that the theory contained in the supplementary teaching materials by existing laws and facts
by reviewing using the correct literature. Teaching materials based on content validity are valid,
indicating that the teaching materials are in accordance with the content of the curriculum and that
the cognitive development of students makes the material easier to understand (Yati & Amini,
2020).

3.2.2. Construct Validity

Construct validity is a measurement correlates substance with other indicators and is linked
to the variables in the theory. Supplementary teaching materials are not only reviewed for content
validity but also constructively. Construct validity is a measurement that shows the relationship
between product indicators and existing theory (Sugiono et al., 2020). Construct validity of
supplementary teaching materials obtained an overall component mode of 4 with valid criteria.
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The construct validity assessment by 3 validators included 2 general construct components and 6
construct components of argumentation skills indicators.

Based on Table 3, the first component of construct validity from the assessment of 3
validators obtained a mode of 5 which was declared very valid. This first component discusses the
direction and explanation of the argumentation skills indicators used to equalize perceptions
between researchers and students. The assessment of this component shows that the supplementary
teaching materials already have directions and instructions for conducting argumentation with 6
indicators and language features that can be used. The explanation of this argumentation skill
indicator is contained in a table consisting of indicators, descriptions, and language features used.

The second component discusses the sufficiency of the components contained in the
supplementary teaching materials. Components in this supplementary teaching material include
title, preface, table of contents, basic competencies, indicators of competency achievement,
learning objectives, concept map, overview of argumentation skills, argumentation skills
indicators, sections 1, 2, 3, 4, evaluation, and bibliography. Based on Table 3, the assessment of
the second component in this obtained a mode of 5 which was declared very valid, this shows the
components in this supplementary teaching material can fulfill the sufficiency as teaching
materials in use during learning.

Construct validity is also reviewed based on the sufficiency of the argumentation skills
indicators. Toulmin's argumentation has 6 indicators, that is claim, data, warrant, qualifier,
backing, and rebuttal (Tanfiziyah & Rochintaniawati, 2021). The components of argumentation
skill indicators consist of 6 components.

Based on Table 4, the first component of construct validity from the assessment of 3
validators obtained a mode of 5 which was declared very valid. This first component discusses the
direction and explanation of the argumentation skills indicators used to equalize perceptions
between researchers and students. The assessment of this component shows that the supplementary
teaching materials already have directions and instructions for conducting argumentation with 6
indicators and language features that can be used. The explanation of these argumentation skills
indicators is contained in a table consisting of indicators, descriptions, and language features used
as well as an overview of argumentation skills.

The second component discusses the sufficiency of the components contained in the
supplementary teaching materials. Components in this supplementary teaching material include
title, preface, table of contents, basic competencies, indicators of competency achievement,
learning objectives, concept map, overview of argumentation skills, argumentation skills
indicators, subchapter sections, evaluation, and bibliography. Based on Table 4, the assessment of
the second component in this obtained a mode of 5 which was declared very valid, this shows that
the components in this supplementary teaching material can fulfill the sufficiency as teaching
materials in use during learning.

The first component discusses the first indicator of argumentation skills, namely
constructing claims. Based on Table 4, the construct validity assessment in the first component
obtained a mode of 4 in the valid category. Based on the assessment of this first component, it
shows that the supplementary teaching materials developed are equipped with directions to make
it easier for students to assess claims by writing an agreeing statement on a claim compiled from
a phenomenon and data using existing language features. This supplementary teaching material
has directions in assessing two claims that are considered correct so that in the answer column
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learners can write a statement agreeing with one of the claims. The directions for assessing this
claim are written in each section before the working column. In accordance with the claim
statement, it contains a statement regarding a problem (Witri et al., 2020).

Based on Table 4, the construct validity assessment in the second component obtained a
mode of 4 in the valid category. This second component reviews the direction of the second
indicator in arguing, namely showing evidence. The results of the assessment of this second
component show that the developed supplementary teaching materials train students'
argumentation in the indicator of showing evidence by providing directions to write down some
evidence in the form of appropriate data to strengthen the claims that have been compiled. Claims
can be strengthened by providing evidence in the form of data relevant to the claim (Witri et al.,
2020). The assessment of the third component in all sections obtained a mode of 4 which was
declared valid, this shows that the developed supplementary teaching materials provide directions
for formulating statements explaining the suitability of the data submitted and strengthening the
claims that have been compiled. Argumentation skills requires reasons or causes that can support
claims to strengthen the claims given (Suartha et al., 2020).

The fourth component discusses directions for showing backing. The assessment of the
fourth component obtained a mode of 4 which was declared valid, this shows that the
supplementary teaching materials have directions for writing supporting statements in
strengthening the reasons given in the form of theoretical and scientific explanations which are
indicators of argumentation skills. Indicators of argumentation skills require backing to strengthen
the reasons given (Witri et al., 2020). The fifth component obtained a mode of 4 in the valid
category. Based on the assessment results Table 4, explains that the supplementary teaching
materials developed are equipped with directions in providing qualifiers that can facilitate students
in writing the level of certainty of the statements submitted. This direction is presented before the
answer column for students. Qualification is an indicator of argumentation skills that give specific
characteristics to claims (Witri et al., 2020).

The assessment results are based on Table 4, where this sixth component obtained mode 4
from 3 validators which are included in the valid category. Based on the assessment of this sixth
component, it shows that the developed supplementary teaching materials provide directions for
compiling rebuttals by writing a statement and including the proposed reasons related to statements
that are considered inaccurate. Rebuttal is needed to lead to certain conditions of contra-claims
(Witri et al., 2020). The overall assessment results can be declared valid, which means that there
IS consistency between the substance and the argumentation skills indicators contained in the
supplementary teaching materials so that they can be used in learning in practicing argumentation
skills. The results of construct validity provide an overview of the consistency of the results in
accordance with the theory or indicators to be achieved (Hikmah et al., 2023).

Based on the results of content and construct validation, it shows that the supplementary
teaching materials in practicing argumentation skills in buffer solutions are declared valid with an
assessment mode of 4. Content validity obtained a value of 4 which was declared valid, which
shows that the buffer solution theory contained in supplement teaching materials is by existing
laws and facts by reviewing it using the correct literature. From construct validation, the
supplement teaching materials were also declared valid by obtaining a score of 4, indicating
consistency between the substance or content and the argumentation skill indicators in supporting
students' argumentation skills. Based on these results, it can be concluded that the supplement
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teaching materials are of good quality and suitable for application in learning. The results of this
study are different in several aspects from other studies, that is research conducted by Khairul
Anam, Siti Harnina Bintari, and Parmin (Anam et al., 2023) regarding "Development of Teaching
Material Supplements Based on Socio Scientific Issues to Improve Student’s Scientific
Argumentation Ability." The results of this study state that the teaching material supplements
developed are valid and can improve scientific argumentation skills (Anam et al., 2023). The
research that has been conducted is this research, where supplementary teaching materials are
suitable for use in practicing and improving argumentation skills.

4. CONCLUSION

Supplementary teaching materials in practicing argumentation skills developed are
declared valid both in content (relevance) and construct (consistency). It was obtained from the
results of assessing the validity of supplement teaching materials that is content validity with mode
4 which is declared valid and construct validity obtaining mode 4 which is declared valid. This
supplementary teaching materials can be used to train the argumentation skills of students who
study the chemistry of buffer solutions. Based on the results of this study, it is expected to
contribute to producing additional teaching materials that are feasible to help train the
argumentation skills of students, so that students have good argumentation skills. In addition, the
results of this study are also expected to help readers, especially educators, to gain knowledge and
references to teaching materials that can be used in training argumentation skills. Based on this
conclusion, for further research, it is recommended to carry out further feasibility tests on
additional teaching materials in terms of practicality and effectiveness.
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