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Abstract. Argumentation skills are an important practice in science in the 21st century to
develop analytic skills and engage in arguments that can construct scientific explanations,
develop CCill thinking skills and evaluate alternatives. Science learning with guided inquiry
model is able to facilitate students in leama; to argue. However, good learning must be
supported by good teaching materials. So the purpose of this research is to develop junior high
school science teaching materials to improve students' argumentation skills. This research uses
the Research and Development (R & D) method which was adapted from Borg [ Gall. The
parameters used to determine the quality of teaching materials developed are validity and
practicality. The validity and practicality of the lching materials developed were analyzed
using Aiken's V. The results of the feasibility test based on the results of expert validation were
obtained by Aiken's V of 0.75 with valid criteria, while the practicality test results based on
teacher and student responses obtained Aiken's V scores in a row 0.84 (very practical) and 0.80
(practical). In addition, the developed teaching material includes indicators to promoting
students' argumentation skills such as claims, adence, reasoning, and rebuttal. In conclusion,
the teaching materials developed includes the criteria for developing quality products that are
valid and practical.

1. Introduction

The paradigm shift in the 21st century from the use of the behavioristic approach to [E®ing constructivist
and the application of the 2013 curriculum at every level of education, requires the use of teaching
materials and learning defces, as well as strategies or learning models that can develop Higher Order
@hinking Skills (HOTS) students' in the learning process [1,2]. The government has provided science
teaching materials in the form of K-13 teaching books to be applied at every level of education to train
students develop HOTS. However, the applied K-13 science teaching book does not provide good
learning models and methods. This causes learning to be monotonous because teachers will be more
likely to teach using the models and teaching methods they like without considering the suitability of
the material and character of the students. In addition, the textbook is still oriented towards material
content and is seen to lack training in HOTS, especially students’ argumentation skill. The same as
books sourced from publishers.
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The results of a previous survey by TIMMS (Trends in International Mathematics and Science Study)
and PIRLS (Progress in International Reading Literacy Study) showed reasoning ability or giving
reasons as many as 40% of students were in the low category and as many as 60% of Indonesian learners
reached the low category. Most of the arguments of students in the form of statements that contain a
little supporting reasons [3 4]. Students have problems connecting data to support their arguments [5].

Argumentation skills was still less trained in science learning [6]. The observation results also found
that students still tend to assume that science lessons are difficult to understand, and students are less
trained to learn independently so can't to present their arcuments scientifically. This causes the science
learning outcomes of junior high school students in Mataram on average less than or equal to the
Minimum achieved Criteria (KKM), which is 75. Previous research shows that based on the theory of
complete learning, a student is considered to have finished learning if he is able to complete, mastery
competencies or achieve learning objectives at least 65% of all learning goals. Meanwhile, the class was
said to have succeeded in achieving completeness if at least 85% of the total number of students in the
class had achieved individual completeness [7].

The ability of students to master the concept can be seen from the learning outcomes [8.9].
Meanwhile, the level of students’ argumentation skill is influenced by the ability of these students in
mastering the concept of leaming. The scientific arguments can i used to improve students'
understanding of scientific concepts. The students’ argumentation skill is very important to be trained
in science learning so that students have logical reasons, clear views, and rational explanations of things
learned [10].

In addition, critical thinking skills have a positive effect on student argumentation. Argumentation
plays an important role in developing critical thinking pattemns and adding deep understanding of ideas
[11,12]. A new idea put forward by someone shows that the person is able to understand and can argue
correctly or not. So the basis for argumentative opinions is thinking, logical and realistic explanations
of things learned [13,14].

However, good learning must be supported by good learmning models. Science learning with guided
inquiry model is able to facilitate students in learning to argue [ 15.16]. Stages of guided inquiry learning
models include: orientation, formulating problems and hypotheses, collecting data individually or in
groups. testing hypotheses and formulating conclusions [17]. These stages are in line with the scientific
approach, namely the approach that trains the scientific attitude of students. The integration of
approaches and learning models emfhasizes the cooperative learning activities of students [18-22].

Based on the description above [§is necessary to develop science teaching materials on the topic of
material classification and changes for grade VII students of junior high school. It is caused by teaching
materials used in schools that are subject to research are still limited to science textbooks from publishers
so students lack reference in looking for additional material, in terms of material not packed with
scientific approach or constructivism learning models such as guided inquiry so students are not
accustomed to be active and independent in learning, as well the textbook is still oriented towards
material content and is seen to lack training in HOTS, especially students’ argumentation skill so
students can't to present their arguments scientifically. This research focuses on development of teaching
materials based on guided inquiry models to promoting students’ argumentation skill on indicators
claims, evidence, reasoning, and rebuttal which is logical, coherent, solid, and easily understood in
accordance with the 2013 curriculum, competencies in syllabus, and students' thinking development.

B Methods

This research is a development research (Resg@fch and development / R & D) aimed at developing a
product in the form of a science teaching book for junior high school students @] material classification
and changes. This research was conducted at Mataram public Middle School. The develofgnent model
used is the development model of Borg & Gall which consists of 3 steps, namely research and
information collecting, planning and developing preliminary form of product [23]. The validation
subject consists of a team of experts and practitioners. The expert team is lecturer in Master of Science
education at the University of Mataram and a practitioner by a science subject teacher. While the

[
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subjects of the trial are limited to junior high school students in the Mataram City area of West Nusa
Tenggara Province, Indonesian. Limited trials weifgcarried out on 15 students of class VII SMP in
Mataram. The data obtained from the validation are in the form of quantitative and qualitative data. The
formula used to calculate Content Validity (V) is the Aiken's formula. Aiken's V statistics are formulated
as follows [24]:

V =ys/n(c-1)] (1)

With s, that is the number given by the appraiser minus the lowest validation score, ¢, which is the
highest validity score, and n, the number of validators. Furthermore the value of content validity
obtained is confirmed by the evaluation criteria as follows: (1) 0.00-0.20 it can be classified in a very
less valid category; (2) 0.21-0.40 then it can be classified in the less valid category; (3) 0.41-0.60 then
it can be classified in a fairly valid category; (4) 0.61-0.80 then it can be classified in the valid category;
and (5) 0.81-1.00 then it can be classified in a very valid category.

3. Result and Discussion

Data collection is the basis for the development phase. Research and information collecting is done
through (1) analysis of needs and competencies, (2) analysis of students, (3) analysis of learning devices
and (4) literature study. In the needs analysis and competencies carried out by analyzing the curriculum
used, facilities and infrastructure, so based on that it can be determined what is needed. Curriculum
analysis finds the learning process lacking in billing indicators at a higher level of thinking. Then the
student analysis shows that students are poorly trained in the learning process that emphasizes 21st
century skills and has an impact on students' curiosity towards science learning. Previous research has
shown that curiosity has a positive impact on learning outcomes [25].

The analysis of learning devices carrigfjout by analyzing the devices used in learning including
learning resources and supporting devic@such as lesson plans (RPP) and student worksheet (LKPD).
Based on the results of the analysis note that the application of lesson plans is less effective in leaming
such as learning steps that tend to be non-operational and are routine activities so there is no specification
of the learning steps according to their character subject matter or student development.

Furthermore, Literature studies are carried out by referring to theories that are in accordance with the
problem and the results of the initial analysis, and also the study of the results of previous studies that
are related so that they can be used as conclusions in deciding which products will be developed.

The planning stage is the design stage to support the supporting parts and the format of guided
inquiry-based teaching material. The stages of the guided inquiry learning model used in this study are
(1) student orientation to the problem; (2) organizing students to formulate problems; (3) formulating a
hypothesis; (4) collecting data; (5) testing hypotheses; and (6) make conclusions [26].

Meanwhile, the indicator of students’ argumentation skill applied in teaching materials consists of
(1) Claim, is the answer to a question / problem or to identify an argument, criticism of an argument,
and conceptual understanding; (2) Evidence, is a supporting data or information that supports a claim
that comes from sources that can be observed in the same way by anyone and features are constantly
observed. Data must be appropriate and sufficient to support the claim; (3) Reasoning, is an explanation
of how the evidence supports the claim and invites or convinces others that the evidence used can support
the claim; and (4) Rebuttal,, describing alternative explanations or providing counter evidence. Rebuttal
can also be interpreted as evidence that negates or disagrees with the rebuttal [27].

The stage of developing the preliminary form of product is a summative evaluation in which tiff
products produced are then validated by experts in the field of education. The validity aspect relates to
two things, namely: (1) the leaming devices developed are based on strong theoretical rationality, and
(2) there is internal consistency [28]. In this research the validation was conducted by three experts in
the field of education. Parts of validated products include formats, contents, language, presentations,
and innovation. The results of the validation can be seen in Table 1.
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Table 1. Instructional Materials Validation Test Results

Value
No. Aspect Vi V2 Vi
1. Format 10 11 11
2. Contents 40 35 40
3. Language 13 13 15
4.  Presentation 12 10 15
5. Innovation 15 15 16
Average 0.75
Category Valid

Table 1 shows that the value of the average content validity is 0.75, meaning that the teaching materials
developed have met the eligible criteria for use. Previous research also shows that teaching Baterials
that meet the eligibility criteria of the validator can be used in the learning process [29-30]. Trials are
part of assessing the practicality of learning d@fices developed. Data on practical results obtained
include teacher responses and student responses. Data from teacher response can be seen in Table 2.

Table 2. Practical Test Results Based on Teacher's Response

No. Aspect Value
Pl P2 P3

1 Format 12 13 14
2 Contents 45 42 43
3. Language 13 13 15
4 Presentation 14 12 15
5 Innovation 17 17 18
Average 0.84

Category Very practical

ble 2 shows that the average practicality value of 0.84, meaning that the teaching materials developed
very practical to be applied in science learning in junior high school. This is supported by the results
of descriptive analysis of observational data that shows that teachers are excited to carry out the teaching
and learning process using the developed teaching materials. The teacher is excited about using this
teaching material caused by the researcher first communicates the teaching material to the teacher so
that in the Elplementation the teacher already knows the flow of learning in general, not awkward, and
confused. Other practical data was obtained from the response of 15 students. The results of the
assessment showed a different level of practicality, in sampled school 1 obtained Aiken's V score of
0.89 with a very practical category, in sampled school 2 Aiken's V score of (.79 with practi@l categories
and in sampled school 3 obtained Aiken's V score of 0.72 with a practical category. The results of the
assessment can be seen in table 3.

Table 3. Practical Test Results Based on the Response of Students

No. School name Value Average Category
l. Sample school 1 0.89

2. Sample school 2 0.79 0.80 Practical
3. Sample school 3 0.72
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The difference in the practicality criteria of teaching materials in each school is in accordance with the
results of the researchers' initial observations that students in sample school 1 have often carried out
learning activities such as group discussions and practicums using a guided inquiry model compared to
students on sample school 2 and 3.

Science teaching materials that contain indicators of students’ argumentation skill are then
implemented through a guided inquiry learning model. A guided inquiry learning model in teaching
materials can attract the attention of students due to the approach used is the scientific approach,
approach that trains the scientific attitude of students. The integration of approaches and learning models
emphasizes the cooperative learning activities of students. The students’ argumentation skill can be
developed by cooperative leaming through discussion activities in the leaming process [31]. The
discussion process can facilitate students to build scientific arguments by giving other students the
opportunity to argue and to reject offfions that are considered incompatible with the concept of science
[32-33]. Through argumentation, students are cognitively directly involved in solving problems,
developing explanations based on scientific evidence, and communicating their ideas. Those way
students will be motivated in learning [34].

The tefj results are the same as previous studies showing that the use of inquiry-based teaching
Elaterials by teachers and students obtain practical responses in leamning [35]. This is supported by the
results of descriptive analysis of the leamning process using science teaching materials that contain
indicators of students' argumentation skills. Students become active and independent throughout the
learning process, especially in delivering scientific arguments that include claims and evidence. This is
caused by the context of the mafrial and practical activities in teaching materials that have been adjusted
to the daily lives. The success of the learning process occurs when students truly understand what they
are learning (deep learning) so that they are able to apply it in everyday life [36]. Teacher creativity is
very necessary to be able to create interesting learning activities [37]. Learning is strongly influenced
by gBveral components such as learning materials or devices and classroom settings [38].

In the third stage, revisions and improvements to product development were also carried out based
on suggestions and comments from experts, teachers and students. Improved suggestions and comments

are shown in Table 4.

Table 4. Suggestions and comments

No. Assessment Suggestions and comments

1 Validator  The material description on teaching materials does not need to be presented too
dense.
The inquiry stage on the investigation sheet must be clear at each meeting by
giving an activity number.
The background, color, and design on the outer cover of the teaching material
are replaced to make it look attractive.
The format and design of writing on teaching materials need to be considered.
Data needs to be searched which are presented in the form of current, interesting,
and orientation to daily life..
The presentation of data in tables is made easier for students to understand.
The language used in teaching materials must be adjusted to the ability of users,
nmely students and teachers.

2 Teacher Time allocation needs to be considered in each learning activity.
The indicator argues for the sub-elements, compounds, and mixtures need to be
added.

3 Students Difficulty in answering questions in teaching materials, because it requires a lot

of explanation in answering.
Pictures on teaching materials are not HD quality.
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1
?'he fourth stage, systematic reflection and documentflbn is a stage that can be done at each subsequent
stage. At this stage documentation is carried out €l the end of each procedure at each stage of
development. Furthermore, design specifications are carried out and articulate the relationship with the
established frame of mind so as to produce final conclusions on the quality of the teaching materials
developed.

4. Conclusion

Science teaching materials on the topic of material classification and changes for grade VII students of
junior high school have been produced by adapting the development of Borg and Gall. Teaching material
developed follows the stages of the inquiry learning model, which is to formulate problems, formulate
hypotheses, collect data, test hypotheses, and make conclusions. In addition, the developed teaching
material includes indicators to promoting students' argumentation skills such as claims. evidence,
reas@lhing, and rebuttal. The parameters used to determine the quality of teaching materials developed
are validity and practicality. The validity and practicalitfof the teaching materials developed were
analyzed using Aiken's V. The results of the feasibility test based on the results of expert validation were
obtained by Aiken's V of 0.75 with valid criteria, while the practicality test results based on teacher and
student responses obtained Aiken's V scores in a mﬁ).84 (very practical) and 0.80 (practical). In
conclusion, the teaching materials developed includes the criteria for developing quality products that
are valid and practical for promoting students’ argumentation skill.
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