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Abstract

The demands of 21st-century skills highlighted the importance of cooperation between
teachers and students to achieve the expected skill — the Pedagogical knowledge of teachers
in teaching and technology into things that need to be developed. The pedagogic ability of
teachers in the use of technology can be a potential to improve students' abilities argument.
This study aims to develop students' ability argumentation through pedagogical knowledge of
teachers in using technology. The technology used is the result of the development of student
worksheets 3D PageFlip Impulse and Momentum topics. The purpose of this study to look at
the ability of students through the application of scientific argumentation (Technological
Pedagogic Knowledge) TPK teachers in the classroom. This research is descriptive research.
The data collection capability student argumentation performed by administering a written
test. The subjects were students of class X at SMAN 1 Yogyakarta Prambanan. Rate scientific
argumentation ability of students refers to Toulmin Argumentation Pattern (TAP). The results
showed that the complexity of argumentation ability of students still at low level. These results
suggest that the ability of the student arguments need to be improved.
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INTRODUCTION

The ability of a scientific argument is part of the communication process. Communication skills
are an essential part of learning. Communication skills of learners and educators have a considerable
influence on the learning process. Communication is the way teachers and students interact in
conveying the information (Sadiman & Haryono 2010). The development of communication skills is
essential to achieve the desired learning outcomes (Bell & Carr 2014). Communication skills are also
following the demands of 21st-century skills that must be possessed by learners (Greenstein 2012). In
general, communication happens if there is equality the meaning of the message conveyed
communicator and well accepted (Mukarom, Rusdiana, & Rusdiana 2016) Communication skills
educators delivering course material must be done so that learners can receive lessons with ease. It is
related to the pedagogical abilities of teachers as educators to conduct proper teaching.

Pedagogic good teachers can use teaching techniques using appropriate methods. Effective
professional educators must have the skills to communicate and integrate technology in learning
(Didi & Deni 2012). Therefore, the combination of technological knowledge (technology knowledge)
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and pedagogical knowledge (pedagogic knowledge) educators should be raised in any learning
process. Educators should be able to take advantage of technological developments to be integrated
into classroom teaching activities. Its purpose is as a bridge of communication between teachers and
students to achieve the learning objectives. Weak scientific argumentation students will have an
impact on communication skills. Communication failure also means failure in the learning process.

The argument is increasingly recognized as a fundamental and important intellectual skill to be
learned (Crowell & Kuhn 2014; Scheuer, Pinkwart, & McLaren 2010). Arguments become a core
part that should be applied in the classroom (Mao, Liu, Roohr, Belur, Mulholland, Lee, & Pallant
2018). Many international educational curricula that requires students to be able to participate in the
argument, debate, and decision-making on science issues (Dawson & Carson 2017). Argumentation
ability to be one of the main objectives of learning science (Probosari, Ramli, Harlita, Indrowati, &
Sajidan 2016). Relevant to the statement that scientific arguments are a major component of science
education (Cetin 2014). Development and improvement of scientific knowledge are also done via tail
scientific argumentation activities. The arguments will encourage students to engage in a variety of
scientific practice and improve their knowledge of science concepts (Grooms, Enderle, & Sampson
2015). The scientific explanation of the natural phenomena, concepts, theories, and principles in his
special science subjects of physics must be understood in their entirety by learners. Therefore, the
ability of argumentation becomes an essential foundation to gauge student understanding. The ability
of scientific argumentation could observe construction understanding students' concept.

Learners who study science have to know the scientific explanation of natural phenomena and use
it to solve problems. Until they can understand, other findings were obtained. Learners who
understand science as a whole should be able to understand the language of science and actively
participate in scientific activities such as observation and argument (Probosari 2016). The scientific
argument is an important skill for students. Therefore, students should be given the opportunity to
engage the arguments in class (Stanford, Moon, Towns, & Cole 2016). The argument also becomes
necessary to develop an understanding of scientific concepts learners (Heng, Surif, & Seng 2015).

Research on the ability of learners' scientific arguments has been made. The results showed that
the ability of the scientific arguments learners is at a low level (Probosari 2016). In general, the level
of mastery of argumentation ability of learners between the group as well as individuals is not
satisfactory. The results of this study indicate that the teaching and learning of science in schools
should stress the argumentative group activities to enhance the scientific argument, reasoning ability
and scientific knowledge learners (Heng, Surif, & Seng 2014). Selection of appropriate methods in
the learning process also affects the ability of argumentation learners. Learning methods of inquiry
(inquiry) can be a suitable learning method. It is supported by research that shows that students who
are taught to use inquiry-based model have a higher argumentation skill of the students taught using
conventional learning models (Thoron & Myers 2012). Results of other studies indicate that the
technology has a special role when used with inquiry-based learning (invention) (Roblyer & Doering
2010). Moel design integrated learning with technology become learners' needs in the 21st Century
Transitions millennia learning from generation X towards Y generation learners depends on the
technology needs. Driven highly relevant learning technology used for student in Y-generation. The
use of technology is expected to encourage the ICT literacy of learners in the 21st Century So that
demands 21st-century skills can be met. In general, Information Communication and Technology
(ICT) can be analogized as a large umbrella terminology that covers all the technical equipment to
process and communicates information (Arifin & Setiyawan 2012).

How does the use of ICT and habits of students in managing ICT can be seen based on the study
habits of students using ICT in schools? The role of teachers as professional educators is needed.
Knowledge of technology (technology knowledge) and pedagogical knowledge (pedagogic
knowledge) educators should be in line with the needs of students. Learning in the classroom should
be directed integrated with technology. It is by the requirements and real situation on the ground.
Students millennium more dependent on information technology and reduced tolerance of
conventional teaching style (Qiang 2018).

Studying environmental effects when using digital technology provides a dynamic learning
environment for teachers and students, as well as encourage the development of active students to use
technology through innovative learning (Coll 2018; Blau & Shamir-Inbal 2018). The problem is that
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the involvement of students in the use of technology in the learning process is still low (Howard, Ma
& Yang 2016). It could be an excellent opportunity for teachers and students. Teachers develop the
role as an innovator in innovative learning by using ICT. Then the students can feel the digital
learning environment in the classroom so that the increasing ability of scientific argumentation.
Based on the above, the selection of appropriate learning models and the use of technology in
learning can be a solution to improve the student's argument. Learning model that can be used is
guided inquiry. Optimization technology uses guided inquiry learning model in line with the process
of learning, especially learning physics. So the purpose of the application (pedagogic Technological
Knowledge) teachers in the classroom TPK is expected to develop the communication skills of
students in scientific argumentation. Role (pedagogic Technological Knowledge) TPK teachers in
developing students' ability arguments shown in FIGURE 1.
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FIGURE 1. Relationships (pedagogic Technological Knowledge) TPK teacher, technology, and scientific argumentation
ability learners.

Technology plays a role as a bridge of communication between teachers and students. Moreover,
TPK teachers act as a support/foundation application of technology in classroom teaching activities.
The goal is to encourage students' ability to scientific argumentation. The pedagogic ability of
teachers chooses teaching model should be following the use of the technology used. The results
showed that the technology has a special role when used with inquiry-based learning (invention)
(Roblyer & Doering 2010) so that the guided inquiry learning model has the potential to develop
students' ability to scientific argumentation.

RESEARCH METHODOLOGY

Research conducted using a qualitative approach. The subjects were 28 students of class X at
SMAN 1 Yogyakarta Prambanan. Pedagogical knowledge of teachers in using technology is realized
through the use of 3D PageFlip student worksheets Impuls and Momentum material in the learning
process. The learning method used is a guided inquiry. Data collected by giving a written test. The
written test is presented in 3D PageFlip student worksheets. Analysis of the ability of students based
on Toulmin Argumentation argumentation Pattern (TAP). TAP consists of claims, data, warrant,
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backing, qualifiers, and rebuttal (Toulmin 2003; Dawson & Venville 2010). This study is part of the
development of 3D PageFlip student worksheet to support the pedagogical knowledge and
knowledge of technology (technological pedagogical knowledge) TPK teachers. The goal is to
identify students' abilities through tests written arguments presented in the worksheet 3D PageFlip
learners.

TABLE 1. Toulmin Argumentation Pattern (TAP 2003)

level Category Activity
Declaring an establishment (standpoint) in the form of claims.
level 1 Claim Opinions on the value of the existing situation, and the

affirmation of the viewpoint. Claims submitted must be
supported by the data.

level 2 Data Data is a phenomenon that is used as evidence to support the
claim.
level 3 Warrant Justification is the rules and principles that explain the

relationship between the data and claims

level 4 Backing Support is the basic assumptions underlying specific
justification.

Statements made by learners based on what information is

level 5 Qualifiers accurate or correct theoretical physics.

level 6 Rebuttal Refutation (rebuttal) is a rejection of the different arguments

Pedagogical knowledge of teachers in using technology

In this study, the ability of the student's argument depends on the pedagogical knowledge of
teachers in using technology — the ability of the student arguments raised through guided inquiry
learning (Guided Inquiry) using worksheets learners 3D PageFlip material impulse and momentum.
Worksheet learners presented interactively using a variety of representations (verbal, visual, and
video). Worksheet learners 3D PageFlip used in the study is shown in FIGURE 2.
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FIGURE 3. Display Worksheet 3D PageFlip learners Material Impuls and Momentum
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FIGURE 4. Display Worksheet 3D PageFlip learners Material Impuls and Momentum

Plan aided teaching is done with worksheets learners 3D PageFlip material Impuls and
Momentum with guided inquiry learning model. The ability of the student's argument based on the
level of ability was observed following arguments (Basel, Harms, & Prechtl 2013).

TABLE 2. Categories complexity argument ability students

Argument Complexity

Very High  Justified Claim Rebuttal
High Justified Claim  Qualifier or backing
Average Claim multiple grounds
low Claim single ground
Very Low Claim -

RESULTS AND DISCUSSION

This study aims to identify students' abilities arguments related to the understanding of the
concept of impulse and momentum. Knowledge pedagogic and technology (technological
pedagogical knowledge) TPK teacher role is to identify students' abilities argument — identification
of argumentation ability of students starting with shows explanation of the concept of impulse and
momentum in the form of multiple representations. Furthermore, Worksheet learners who have
developed poured into technology 3D PageFlip served with guided inquiry-based learning model.
The results of the students' answers on a worksheet the students analyzed refer to the pattern of
argument Toulmin (TAP) (Toulmin 2003). Argumentation ability of students scoring rubric refers to
TABLE 3.
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TABLE 3. Argumentation ability of student assessment rubric

No Indicator Average Interp.Data
1. Writing opinions/arguments with clear and

understandable (Claim) 3.0 High
2. Using multiple representations in presenting their

opinions/arguments 3.3 High
3. Provide data to strengthen the opinion/argument

(Data) 2.4 Enough
4. Justifying a relationship between an argument with

the data that has been written. (Warrant) 2.4 Enough
5. Jot supporting reasons related to the answers given

(Backing) 2.3 Enough
6. make conclusions 2.4 Enough

Categories complexity argumentation ability of students refer to TABLE 2 (Basel, Harms, &
Prechtl 2013). Based on the results shown in TABLE 3, the complexity of the argumentation ability
of students makes a claim higher when compared with the ability to create a search warrant and
backing in general ability of argumentation new students to stage backing. The student claims

process is shown in FIGURE 5.

Teacher: Why boxer is wearing boxing gloves during a match?
Student A: "to reduce the impulse force so little pain.”
Student B: "to enlarge the time, and a little more style,” "reduce impulse,” "reduce that pain."
Students C: "to enlarge the time, and minimize style."
Students D: "to reduce pain during punching, and to protect the boxer's face."

Claim q]\
<8 ¥ 3 ;
) - o N Y |
Data S~30 Mergurangi rasa Sant
o o
'.y",?;'. ,_'r
&85 Cort -
- O RS x
warrant ~< S
SIS Jared TEat dendan e T euRy
4
(¢
peving pantal
backing [¢---77- i
Semarn beargaya darg dilawakan (X
Somapin Sirgide WAkl teradnta (ML
dan-jeaitma

FIGURE 5. The results of the students' answers A and student B
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FIGURE 6. The results of the students' answers C and D student

Based on FIGURE 5 and FIGURE 6, the ability of the students gave different claim from each
other. Giving claim is the first part of the process of argumentation. Claim the right to explain the
concept of impulse is to increase the contact time and minimize the contact force. In general, claim
made by students are on a high level. However, the level of complexity has not shown the ability of
argumentation — next, the provision of appropriate data to support the claim assisted by the use of
multiple representations. Learning is more effective when the concepts learned are presented in
various forms of representation (Ismet 2013). Presentation of data using different forms of
representation should help students to support a claim that is written. However, the function of data
to support the claim has not been evident in the results of the students' answers between the claim
and the data provided as a stand-alone. Students are unable to connect to the claim that was written
with the data they serve. Based on TABLE 3, at this stage of the presentation of the data that the
students are at sufficient levels while the level of complexity of the ability of argumentation also
categorized as very low.

Furthermore, warrants a statement of justification linking between arguments with data. This
becomes the most important part. The level of complexity of the student's argument hinges on the
ability of students to organize any claim, data, warrants, and backing are made. Based on FIGURE 5
and FIGURE 6, Warrant (justification) written by the student B looks more complex when compared
with the results of the students' answers A, C students, and students D. TABLE 3 shows that the
ability of students to justify a search warrant in the category enough. At this stage the complexity of
argumentation ability incoming students in the low category. Students' ability to make backing write
supporting reasons related to the answers given are at sufficient levels.

Argumentation ability of students in constructing the relationship between the claims, data,
warrants, and backing must often be trained. Toulmin's argument pattern (Toulmin 2003; Dawson &
Venville 2010). In this study identifies four components, include; claim, data, warrants, and backing.
The results showed that, the construction of argumentation ability students must often be trained. It is
shown that, complexity argumentation ability of students that are in the low category. Therefore,
students should always be facilitated to develop the ability of the argument.

CONCLUSIONS

Based on the analysis of data, the ability of students to make a claim argumentation achieved a
score of 3, with a high category. The ability of students to make the data argument reached a score of
2.4 with sufficient category. Furthermore, the ability of the arguments made warrant achieved a score
of 2.4, with the category enough. It is directly proportional to the ability of the student's argument
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makes backing achieved a score of 2.3, with the category enough. In general, the complexity of
argumentation ability of students is at a low level (claims with a single ground).
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