
 

ELEMENTARY Islamic Teacher Journal 

E-ISSN : 2503-0256 / ISSN : 2355-0155 
Volume 12 Number 2 July - December 2024 (PP. 335-352) 

http://dx.doi.org/10.21043/elementary.v12i2.29024 
Diakses di : http://journal.iainkudus.ac.id/index.php/elementary 

 

 
 
 

Characteristics of Scaffolding Argument-Driven by Inquiry 
Learning Design based on Scientific Literacy to Improve 

Students’ Scientific Argumentation Ability 

 
Fina Fakhriyah1*, Ani Rusilowati2, Sunyoto Eko Nugroho3, Sigit Saptono4 

 
1Universitas Muria Kudus, Indonesia, 2-4Universitas Negeri Semarang, Indonesia 

*corresponding author : fina.fakhriyah@umk.ac.id 
 

 
Abstract 

Improving the quality of learning is a challenge in creating superior primary school teacher 
candidates. Educators need to strive for a variety of learning methods that are carried out so that 
students' scientific argumentation skills develop. This research aimed to describe the 
characteristics of the Scaffolding Argument Driven by Inquiry learning design based on scientific 
literacy (SCARDIN) and measure its validity in developing superior scientific argumentation 
competencies for prospective primary school teachers. This study used the Research & 
Development (R & D) research procedure with the ADDIE stages. This study was part of a 
development research project that aimed to develop a SCARDIN learning design based on 
scientific literacy. Validation of the SCARDIN learning design based on scientific literacy used the 
Lawshe's proof of concept. The results of the CVR score with the number of experts used in this 
study were 12 people. After looking at each item, the calculation of the CVR and CVI scores met 
Lawshe's minimum limit of 0.0667 and met the acceptable value limit with a score of 0.91. 
Meanwhile, the results of the validation of the completeness of the SCARDIN learning design 
based on scientific literacy recommended by experts could be used with slight revisions. Based on 
this, the Learning Design developed, namely the SCARDIN design based on Scientific Literacy, was 
declared valid, relevant, and feasible to be used and applied in the learning process. The 
recommendation suggested by researchers is that this model should be socialized and 
implemented widely in other relevant courses. Future research can develop a scientific literacy-
based SCARDIN learning design with a different approach. 

Keywords: Scaffolding argument driven by inquiry, scientific literacy, scientific argumentation, 
pre-service teacher. 

 

INTRODUCTION 

In this era of industrial evolution 4.0, students must master thinking skills, 

master the technology, and other soft skills to equip them to become superior 

elementary school teacher candidates. The industrial era 4.0 demands teachers who 

have various skills, including critical thinking skills, problem solving, communication, 

http://dx.doi.org/10.21043/elementary.v12i2.
http://journal.iainkudus.ac.id/index.php/elementary


Fina Fakhriyah, Ani Rusilowati, Sunyoto Eko Nugroho, Sigit Saptono 

336 Elementary, Volume 12, Number 2, 2024 

 

 

collaboration, and scientific argumentation. This research has the potential to contribute 

to the provision of quality teachers. The realization of superior teacher candidates can 

be done by equipping students with various competencies, skills, and abilities (personal, 

academic, and social). Students are given in-depth knowledge regarding the four main 

competencies of prospective teachers, namely student understanding competencies, 

educational learning competencies, competency in mastering scientific fields or 

expertise, and attitude and personality competencies as required by the KKNI. 

Strengthening is in qualified skills including critical thinking skills, creative thinking 

skills, problem-solving skills, communication, and collaboration skills as well as 

scientific argumentation skills. The development of these skills is necessary before 

considering cognitive competence (Aydede, 2022). Providing the provision of these 

various skills needs to be prepared by educators in order to improve the quality of 

human resources, especially for superior prospective elementary school teacher 

students. (Rahmawati & Yulianti, 2020) revealed that one of the successes of education 

is determined by the teacher because the teaching profession is the foundation for the 

state in terms of education. In other words, strengthening the quality of education for 

excellent teacher candidates really needs to be done in order to realize the quality of 

education.  

Efforts to realize an increase in the quality of education can be pursued by 

improving the learning design carried out by educators. The construction of a learning 

design can be used with the application of innovative learning models. Learning design 

can be expressed as a systematic development of learning specifications using learning 

and learning theory to ensure the quality of learning and to solve learning problems. 

(Kemp et al., 2004) stated that the design of learning systems will help educators as 

program designers or practitioners of learning activities better understand the 

theoretical framework, and apply theory to create activities that are more effective, 

efficient, productive and fun. Prospective elementary school teachers should have 

special skills in understanding detailed and specific information in science so that they 

can transfer their knowledge to students in the corridor of meaningful learning. 

Disclosed by (Albab & Anisyah, 2020) that argumentative ability has an important role 

in the learning process at all levels of education, especially in tertiary institutions. With 

scientific argumentation skills, a student is able to develop this when they have high 

conceptual understanding (Fina Fakhriyah et al., 2022). The ability to argue scientifically 

equips students to be able to think critically through extracting information, empirical 

evidence to support an opinion and verifying the data or information they receive. 

(Nichols et al., 2016) mentioned that teaching scientific argumentation can help explain 
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some complex phenomena clearly. With argumentation skills, students have been able to 

carry out a scientific mindset. This is reinforced by the opinion (Norris & Phillips, 2003) 

that one of the main goals of science education is the realization of a scientifically 

literate society. By engaging students in seeking information and explaining phenomena 

with evidence, learning the quality of argumentation has evolved from a theoretical and 

methodological framework for the conception and analysis of argumentation in science 

((Jiménez‐Aleixandre et al., 2000); (Zohar & Nemet, 2002); (Sibel Erduran et al., 2004). 

It is important to train scientific argumentation skills so that students are able to 

explain scientific phenomena based on relevant scientific evidence and concepts. This is 

because the involvement of students in argumentation generates new ideas and 

knowledge as scientists do ((Faize et al., 2017). Scientists who obtain discoveries must 

go through a series of confirmations by presenting their findings, discussions regarding 

their findings and scientific debates. In scientific discussion and debate it is usually 

centered around some phenomenon or evidence and different parties propose theories 

to explain the phenomenon or evidence ((Dauphin & Cramer, 2018).  

Submission of scientific evidence to explain these various scientific phenomena 

(in the context of scientific literacy) an educator can use learning technology to make it 

easier to convey abstract material to be easily understood by students (Maeng et al., 

2013). (Osborne, 2014) stated that validating or disproving existing opinions by 

reflecting scientific facts is an activity of reasoning. Argumentation is a very important 

and necessary cognitive-linguistic skill for twenty-first century thinking (Pablo Antonio 

Archila, 2013); (P A Archila, 2015); (Pablo Antonio Archila, 2017). Based on the results 

of previous research by (F Fakhriyah et al., 2019) showed that students' scientific 

literacy skills are at a nominal level of 38%. While the results of the distribution of 

scientific argumentation ability profiles based on scientific literacy show level 3 of 52%, 

this shows that students already have scientific argumentation skills based on scientific 

literacy in conveying arguments with claims or counter-claims that are equipped with 

data, warrants, or backing and accompanied by rebuttal but weakly (Fina Fakhriyah et 

al., 2022). (S Erduran, 2015) which stated that the ability of scientific argumentation in 

science education is very important, so it must be taught and learned in science classes 

as part of investigation and literacy.  

In addition, strengthening scaffolding can help students solve complex problems 

(F. Azevedo, 2015; R. Azevedo & Hadwin, 2005; Ge et al., 2005; Van den Boom et al., 

2007). The results of Saman et al., (2017) study revealed that accurately diagnosing 

students' actual skill levels, by using scaffolding to gradually increase student 
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competence until finally giving students responsibility to solve the problems given 

independently. The use of scaffolding has been proven to support the implementation of 

inquiry learning, especially in problem solving (Kim & Hannafin, 2011b), while the 

combination of argumentation skills with the context of scientific literacy has not been 

found in previous studies. 

Therefore, it is necessary to develop an argument driven by inquiry scaffolding 

learning design based on scientific literacy. The use of scaffolding is proven to be able to 

support the implementation of inquiry learning, especially in problem solving (Kim & 

Hannafin, 2011a), whereas (Cetin & Eymur, 2017) revealed that the ADI model provides 

opportunities for students to face serious scientific presentation practices, such as 

preparing, presenting, and revising their presentations, so as to assist students in 

developing scientific presentation skills. This opinion is reinforced (Erenler & Cetin, 

2019) that ADI's activities include reflective argumentation and a structured peer 

review process that is considered to have an impact on the monitoring strategy. 

Therefore, it is necessary to innovate learning scaffolding argument driven by inquiry 

(SCARDIN) based on scientific literacy that is valid and practical to improve the scientific 

argumentation skills of prospective elementary school excellent teachers.  

The purpose of this research was to describe the characteristics of scientific 

literacy-based SCARDIN learning design and to measure its validity in the development 

of scientific argumentation competencies for primary school excellent teacher 

candidates. This research was believed to contribute the development of innovative 

learning designs that improve scientific argumentation skills, improve the competence 

of prospective elementary school teachers, especially in scientific argumentation skills, 

which are important for facing the challenges of education in the modern era, so that it 

will have an impact on the quality of science learning in elementary schools. 

METHODS  

This research was part of development research that aimed to develop a 

scientific literacy-based argument driven by inquiry (ScArDin) scaffolding design to 

improve the scientific argumentation skills of pre-eminent elementary school teacher 

candidates. To obtain a new learning system, research methods and the development of 

learning systems were needed. The learning design product developed followed a model 

from the hypothetical level to the implementation level. Furthermore, from the 

hypothetical model obtained, model development could be forwarded to the 

development of an implementation-level learning model. The development of this 

learning design followed a cycle of analysis, design, development, implementation, and 
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evaluation or Analysis, Design, Development, Implementation, and Evaluation, 

abbreviated as ADDIE (Molenda, 2003); (Branch, 2009). The initial study showed the 

importance of developing ScArDIn learning designs based on scientific literacy. The 

results of student scientific literacy at the nominal level and scientific argumentation 

skills were at level 3 as much as 52%. analysis step learning target needs, learning 

environment, technology, and characteristic student. Related to the design and 

development steps of the learning design, in this study, the researcher arranged the 

learning design scaffolding Argument Driven by Inquiry (ScArDIn) based on Science 

Literacy which consisted of learning plans with scientific arguments developed based on 

competing theories ((Sibel Erduran et al., 2004; Hasnunidah & Susilo, 2015), knowledge 

tests (for critical thinking and problem-solving skills), interview sheets, and 

questionnaires. Next, the researchers formulated the learning outcomes of courses that 

were appropriate for each topic of Biophysics material, including; prepare lesson plans, 

develop worksheet, teaching materials, and learning media, manufacture test 

instruments, and determine the question grid, questions, and answer keys. While the 

design development was carried out, it was continued with the implementation and 

evaluation stages. The detail stage was explained bellow. The following is Figure 1. 

ADDIE research steps. 

 

 

Figure. ADDIE's research steps 

 

The research data source at the expert validation stage used 12 experts from 

science education expertise (materials expert, pedagogy expert, ICT expert, and 

assessment expert). Data collection techniques were carried out by giving a set of 

questions or written statements to respondents to answer. Data related to the validity 
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and feasibility of the developed learning design were obtained with a learning design 

validation sheet consisting of statements related to rationality, literature review, 

development steps, SCArDIn design characteristics, ScArDIn scenarios, social systems, 

reaction principles, support systems, instructional impact and accompaniment, 

planning, implementation of scenarios, application of social systems, application of the 

principle of reaction, learning environment, and evaluation. 

Data on the acquisition of scientific literacy-based SCArDIn learning design 

characteristics were obtained from the results of preliminary studies, theoretical 

studies, and FGDs between lecturers supporting biophysics courses. After obtaining the 

data from the FGD results with the lecturers of the Biophysics course, the researchers 

conducted a study and listed the characteristics in a scientific literacy-based ScArDIn 

design characteristic book/guideline which was then given to the validator/expert for 

validation. Product validity analysis was intended to (1) test the accuracy of the material 

and learning design by experts; (2) test the quality of products made; (3) test the 

achievement of the expected goals; (4) revise products before general use; and (5) test 

the feasibility and suitability of the product as a learning tool.  

Products validated by experts in this study formulated the learning outcomes 

which were appropriate for each topic of science concept material, compiling lesson 

plans, compiling Worksheet, teaching materials, learning media, making test 

instruments, determining question grids, questions, and answer keys. The researcher 

compiled a guide sheet for filling out expert validation based on the Likert scale for 

complete components to get a score of 4, while incomplete/incomplete components got 

a score of 1. The results of expert validation were analysed by proving using the Lawshe 

concept (Lawshe, 1975)(Azwar, 2012) with the following formula. 

 

Note: ne = the number of SME (Subject Matter Experts) who evaluate an essential item; 

n = the number of SMEs conducting the assessment. 

(Lawshe, 1975) revealed that the CVR value has a range from -1 to 1. If half of 

the SME states essential, the CVR value will be 0. The CVR will have a value of 1 if all SME 

states that it is essential for an item. The overall test validity value can be determined 

using the CVI (Content Validity Index). CVI determination (Lawshe, 1975)(Azwar, 

2012)done using the formula. 

 



Characteristics of Scaffolding ……. 

341 Elementary, Volume 12, Number 2, 2024 

 

 

Note: CVR = Content Validity Ratio of each item; k = number of statement items. 

Furthermore, these results could also be given recommendations by the validator in 

three categories; 1) be used without revisions, 2) be used with minor revisions, and 3) 

be used with major revisions. 

RESULTS AND DISCUSSION 

The development of learning design has a theoretical or conceptual model, a 

procedural model, and a hypothetical model. (Kusmaryono et al., 2012) states that a 

model is a representation of reality that describes the structure and arrangement of a 

concept and displays one form of verbal description, steps or activity procedures, 

physical or visual replicas, equations or formulas. The theoretical or conceptual model is 

an analytical model by describing product components, analyzing components in detail, 

and showing the relationships between components to be developed. This conceptual 

model describes ideas and concepts based on related theories and is supported by 

empirical evidence in the field. While the procedural model is the steps of SCARDIN 

learning design and learning syntax based on scientific literacy. The hypothetical model 

is a model obtained from input from experts and professional experts during the Focus 

Group Discussion (FGD). This model is a model that will be tested empirically in the 

field. This article discusses the conceptual model and hypothetical model levels. 

At this stage, a hypothetical model is compiled based on the acquisition of 

information that the ScArDIn learning design based on Scientific Literacy has been 

tested by experts with valid criteria. In the process of developing this learning design, 

each stage of evaluation is carried out in order to obtain a valid and effective learning 

design. This is in accordance with what was expressed by Suparman (2014) that each 

instructional design model has the aim of producing an effective and efficient 

instructional system in facilitating the achievement of instructional goals. Instructional 

strategy is important and as one of the components for achieving instructional design, 

therefore researchers design instructional strategies as a learning implementation 

process. 

In efforts to realize this, the implementation of learning needs to be done as well 

as possible by maximizing students' abilities including the ability to scientific 

argumentation. The results of this learning design construction serve as a theoretical or 

conceptual model which is then reviewed and validated by experts. The expert 
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validation stage used 12 experts from science education expertise (material experts, 

pedagogy experts, ICT experts, and assessment experts). Data acquisition began with a 

Focus Group Discussion (FGD) activity which brought together experts and invited 

lecturers from the Elementary School Teacher Education study program to discuss 

learning design and the completeness of learning tools. The FGD activity resulted in a 

description of the characteristics of the SCARDIN learning design based on scientific 

literacy. After the FGD activities took place, further improvements to the learning design 

were carried out. The results of improving the learning design were then validated by 

experts to obtain input and further improvements. Validation of argument-driven 

inquiry scaffolding learning design based on scientific literacy used Lawshe's concept 

proof. The characteristics of the SCARDIN learning design based on scientific literacy 

were validated by 12 experts. The content validation results obtained then followed the 

provisions, namely the CVR index according to (Lawshe, 1975)as follows: 

a. When the number of respondents who agreed or strongly agreed was less than 

½ of the total respondents, the CVR value = - 

b. When the number of respondents who agreed or strongly agreed was ½ of the 

total respondents, the CVR value = 0 

c. When all respondents agreed or strongly agreed, the CVR value = 1 (this was set 

to 0.91 according to the number of respondents). Because the number of 

respondents used in this study was 12 people, the critical value of CVR = 0.667. 

d. When the number of respondents who agreed or strongly agreed was more than 

½ of the total respondents, the CVR value = 0 - 0.99. 

After the CVR value was obtained, then the CVI value was calculated to be seen 

per statement item. (Lynn, 1986) recommends CVI not lower than 0.78. From the results 

of the calculation, the calculation of CVR and CVI scores met Lawshe's minimum limit of 

0.0667 and met the acceptable value limit with a score of 0.91, therefore illustrating that 

the overall Scaffolding Argument-Driven by Inquiry design based on Scientific Literacy 

was valid, relevant and feasible to be used and applied in the learning process. The 

development of this learning design has taken into account several things which include 

learning scenarios, social systems, reaction principles, support systems, instructional 

impacts, and accompanying impacts. 

Furthermore, validation of the completeness of the material/content and 

presentation in the lesson was carried out by 7 experts based on the construction and 

technical components. The validated product was in the form of a Semester Learning 
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Plan (RPS). The results of the validation can be seen in Table 1 below ….  

Table. Results of Obtaining Expert Validation Scores 

No Product 
Validators 

Average Recommendation 
1 2 3 4 5 6 7 

1 
Learning 
Scenario 

100% 94% 98% 98% 95% 95% 98% 96.8% 
can be used with 
minor revisions 

2 
Argumenta
tion Ability 
Instrument 

100% 86% 98% 93% 93% 98% 98% 95.1% 
can be used with 
minor revisions 

3 
Test 

Instrument
s 

100% 91% 95% 95% 95% 100% 98% 96.3% 
can be used with 
minor revisions 

4 

Instrument 
for 

Observing 
Teamwork 

Skills 

100% 98% 98% 93% 93% 98% 97% 96.7% 
can be used with 
minor revisions 

5 

Scientific 
Attitude 

Measurem
ent 

Instrument 

100% 95% 98% 90% 95% 100% 98% 96.6% 
can be used with 
minor revisions 

6 

Teaching 
Skills 

Measurem
ent 

Instrument 

100% 90% 98% 95% 97% 100% 100% 97.1% 
can be used with 
minor revisions 

7 

Response 
Questionn

aire 
Instrument 

100% 97% 95% 95% 95% 100% 98% 97.1% 
can be used with 
minor revisions 

Based on the results of expert validation regarding the completeness of the 

scientific literacy of Scardin's learning design, the criteria could be used with minor 

revisions. Revisions by experts related to grammar, namely writing errors, 

diction/choice of words used in the argumentation test, teaching skills measurement 

instrument sheets, and the remaining response questionnaire instruments were 

appropriate and could be used for the Implementation stage. 

Based on the results of expert FGDs and expert validation, information was 

obtained that the Scaffolding Argument-Driven by Inquiry based on Scientific Literacy 

learning design was valid, relevant, and feasible to be used and applied in the learning 

process. From the FGD between experts, input was obtained to improve the learning 

design. Expert Statement 1 stated that related to the competence of superior teacher 

candidates could be explicitly raised in learning activities, for SCARDIN learning steps 

were following social cognitive theory, and constructivism theory with mentoring 

behavior that needed to be adapted to andragogy learning. (Fakhriyah et al., 2022) in 
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their preliminary research provide input to science educators to prepare prospective 

elementary school teachers who are qualified in scientific argumentation skills by 

developing learning innovations. This is following the opinion (Erduran & Jiménez-

Aleixandre., 2008) that there are five dimensions of argumentation development in 

science learning namely existence; 1) cognitive and metacognitive processes according 

to the performance characteristics of experts as a model for students; 2) developing 

communicative competence and critical thinking; 3) achieving scientific literacy, training 

students to have the courage to express opinions and write arguments in scientific 

language; 4) habituation of scientific cultural practices and the development of 

epistemic criteria in the clarification of knowledge; 5) development of scientific 

reasoning, especially in selecting the appropriateness of the theory and determining the 

scientific attitude according to the criteria of rationality. 

Furthermore, there were additions from other experts who provided input that 

laboratory activities or problems in the real world were needed every day to strengthen 

the theory as a basis for providing specific and in-depth claims, warrants, backings, and 

rebuttals. This input has been carried out and added to the learning design which was 

then completeness of the design content validation by the expert. This is the opinion of 

(Sampson et al., 2013) who revealed that learning is based on ADI social cognitive 

learning, and is believed to be more effective in developing scientific writing and 

presentation skills, understanding of scientific concepts, and scientific practice because 

it presents more authentic laboratory activities. Also disclosed by (Duschl et al., 2007) 

and (Tobin, 1990) that learning science through practice is a subject that has benefited 

from decades of research, and recent theory supports that meaningful science learning 

occurs when students are actively engaged in science. the learning design that has been 

developed has been equipped with a learning implementation plan, teaching materials 

are equipped with student activity sheets. 

Another input from other experts tended to be the same, namely in accordance 

with the items needed in the learning design, rationality, literature review, development 

steps, SCARDIN design characteristics based on scientific literacy, SCARDIN scenarios 

with scientific literacy, social systems, reaction principles, support systems, 

instructional impacts, and accompaniments, planning, implementing scenarios, 

implementing social systems, applying the principle of reaction, learning environment, 

and evaluation. Meanwhile, learning design as a process according to (Sagala, 2005) is 

the development of systematic teaching that uses specific learning theories to ensure the 

quality of learning. Efforts to realize superior teacher candidates are a milestone for 



Characteristics of Scaffolding ……. 

345 Elementary, Volume 12, Number 2, 2024 

 

 

developing an appropriate learning process. In this process, the lecturer also has a very 

important strategic role in building student behavior related to their cognitive, 

attitudinal, and psychomotor skills. ScArDIn learning design based on scientific literacy 

is systematically adapted to strengthen scientific argumentation skills. 

In the development, Scaffolding Argument-Driven by the Inquiry (ScArDIn) 

model based on scientific literacy was developed from Vygotsky's theory related to 

scaffolding. Scaffolding is translated into Indonesian as "scaffolding", namely bamboo 

(beams, etc.) that is installed as a pedestal when you want to build a house, make walls, 

and so on (Fakhriyah et al., 2023). (Shea et al., 2012) define scaffolding as the form of 

guidance given by a teacher to students in the learning process with focused issues and 

positive interactions. In line with that (Joyce-Gibbons, 2017) revealed that scaffolding 

refers to a variety of ways that we can help students acquire increasing metacognitive 

control. Furthermore, to develop scientific argumentation skills, many studies discuss 

the argument-driven inquiry (ADI) model as a model that can be used to build and 

develop scientific argumentation skills (Sampson et al., 2011); (Cetin & Eymur, 2017); 

(Hasnunidah, 2016); (Erenler & Cetin, 2019); (Walker, 2019). Argument-driven inquiry 

(ADI) is one of the newest learning models that underlie the role of argumentation and 

inquiry in science education ((Walker et al., 2012). It has been mentioned in (Fina 

Fakhriyah et al., 2021) the ADI model is a learning model that is oriented to the inquiry 

syntax. The learning approach is carried out in order to achieve the learning objectives 

to be achieved. The Scientific argumentation model was developed and modified from 

the Argument-Driven Inquiry (ADI) learning model. This is supported by his research 

(Hosbein et al., 2021) conveyed the results of their research which stated by using ADI, 

students could make significant improvements in their attitudes towards science and 

their ability to participate in arguments, design and carry out investigations, analyze and 

interpret data, and write scientifically. Scientists engaged in scientific activities know 

very well how physical laws are used to determine experimental results when they have 

a series of observational data (Gerspacher, 2018). (Sampson et al., 2013) also revealed 

that the learning based on ADI social cognitive learning theory is believed to be more 

effective in developing their scientific writing and presentation skills, understanding of 

scientific concepts, and their scientific practice because it presents more authentic 

laboratory activities. Furthermore (Cetin & Eymur, 2017b) revealing the steps of the ADI 

model specifically in "tentative argument production" and "argumentation sessions" 

helps students revise written arguments and presentations. In this form of learning, 

students actively involve themselves in scientific practices that include social and 

personal processes.  
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Disclosed by (Erenler & Cetin, 2019) that ADI's activities include reflective 

argumentation and a structured peer review process that is considered to have an 

impact on the monitoring strategy. This process gives pre-service teachers to pay 

attention to the strong points and weeks of their investigations by comparing their work 

with peers' investigations. Primary Educational Teacher Department students have 

special characteristics, so they need an appropriate model in developing scientific 

argumentation skills. This scientific argumentation skill can be obtained by applying the 

appropriate model. This is because the involvement of students in argumentation 

produces new ideas and knowledge as scientists do (Faize et al., 2017). Researchers 

continue to modify and develop scientific argumentation skills with scaffolding. Broadly 

speaking, this model follows the steps and syntax of ADI but is modified by combining it 

with scaffolding so that the results are maximized to achieve the learning objectives that 

have been set. Based on theoretical and conceptual studies, the Scaffolding Argument 

Driven by Inqury (ScArDIn) Model based on scientific literacy uses a syntax with 6 

phases which include; 1) the main topic identification stage (conceptual scaffolding) 

which is obtained by guiding questions prepared by the lecturer, 2) the method design 

stage and collecting data with the lecturer who assisting and directing students in 

obtaining and analyzing data with the scaffolding strategy and procedural scaffolding 

phases, 3) the tentative argument production stage done by students individually or in 

group work (strategic scaffolding and procedural scaffolding), 4) the stage of expressing 

arguments and making explicitly reflective (procedural scaffolding), 5) the stage of 

preparing reports, 6) the stage of peer-review and revision of review results 

(metacognitive scaffolding). Furthermore, learning by implementing scientific literacy 

essentially teaches science as a product, process, attitude, and technology. 

Implementation of science learning teaches students to acquire knowledge by being 

actively involved in learning such as finding knowledge (Fakhriyah et al., 2017) (Aynas 

& Aslan, 2021) (Suyatman et al., 2021).  

Expressed by (Kristyowati & Purwanto, 2019) that scientific literacy is the 

abilities, skills, and competencies possessed by students in using knowledge and 

understanding of scientific concepts and processes to identify, acquire new knowledge, 

explain scientific phenomena, and draw conclusions regarding nature based on changes 

in nature through human activity. For this reason, learning with the Scardin design 

based on scientific literacy is appropriate and can strengthen scientific argumentation 

competence for superior teacher candidates. Scientific argumentation skills are strongly 

influenced by the understanding of concepts received by students as a whole so that 

there are no misconceptions or missing concepts (F. S. M. Fakhriyah, 2021). A good 
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argument needs to be based on adequate conceptual knowledge (Hong, 2013); (Widodo 

et al., 2016). Disclosed by (Siswanto & Suhandi, 2014) and (Hyppa-Martin et al., 2016) 

that the ability of scientific argumentation can help students understand the concept of 

science. With an emphasis on scientific argumentation, students can construct and 

understand concepts they already understand in the science learning process (Khishfe, 

2014); (Siswanto & Suhandi, 2014); (Nichols et al., 2016), improve scientific literacy 

(Topalsan, 2020) and help students make decisions and solve problems (Ibrahim & 

Rebello, 2012). 

CONCLUSION 

Learning design can be stated as a systematic development of learning 

specifications in which the learning theories is used to guarantee the quality of learning 

and to solve learning problems. Elementary school teacher candidates have special 

characteristics, so they need an appropriate model in developing scientific 

argumentation skills. The expert validation results in this study showed that the 

SCARDIN learning design based on scientific literacy was valid, relevant, and suitable to 

be used in learning to strengthen the scientific argumentation competencies for superior 

teacher candidates. Learning activities were centered on students with the role of 

lecturers as mentors, facilitators, and mediators. The SCARDIN model based on scientific 

literacy in this study uses syntax with 6 phases including; 1) the main topic 

identification stage (conceptual scaffolding) obtained by guiding questions prepared by 

the lecturer, 2) the stage of designing methods and collecting data with the lecturer, in 

this step the lecturer helped and directed students in obtaining and analyzing data at the 

scaffolding strategies and procedural scaffolding stages, 3) the stage of producing 

tentative arguments carried out by students individually or in groups (scaffolding 

strategies and procedural scaffolding), 4) the stage of putting forward arguments and 

reflecting explicitly (procedural scaffolding), 5) the stage of making reports, 6) the stage 

of peer-review and revision of review results (metacognitive scaffolding). 

This research had limitations in face-to-face time when implementing scientific 

literacy-based SCARDIN. The advantages of developing a SCARDIN design based on 

Scientific Literacy based on this study could be drawn as it could improve the 

competence, involvement, responsibility and communication skills of prospective 

teacher students. The recommendation suggested by researchers was this model should 

be socialized and implemented widely in other relevant courses. Future research can 

develop a scientific literacy-based SCARDIN learning design with a different approach, 

for example by using blended learning or a flipped classroom. Furthermore, it can also 
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be done to examine the effectiveness of the scientific literacy-based SCARDIN learning 

design in improving students' scientific literacy skills more comprehensively. 
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