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Abstract: This research aims to produce a qualified argumentation skill assessment 
according the criteria of validity and reliability. This research is a development research 
with the ADDIE model whose implementation is limited to the pilot implementation and 
the evaluation formative evaluation. The subject of this research was an argumentation 
skills assesment in buffer solutions implemented in 18 students grade XI of SMA 
Trensains Tebuireng. The research instruments are review sheets, validation sheets, and 
argumentation skill test sheets. The results of content validity gain a mode with scores of 
4 and 5 with valid and very valid criteria. In the construct aspect, gain a mode with a 
score of 5 with very valid criteria. The empirical validity result of the five questions in 
order is 0.791; 0.876; 0.961; 0.927; and 0.871. The calculated value appropriate with the 
criteria of rcalculate > rtable so that it can be declared valid. The value of reliability 
obtained 0.922 is greater than the rtable which is 0.468. With such results, the instrument 
can be declared reliable. Based on the results of the analysis, the argumentation skill 
assessment instrument is qualified to be used to measure students' argumentation skills 
on buffer solution material. 
 
Keywords: Argumentation Skills; Assesment Instrument; Buffer Solution; Development; 
Reliability; Validity 

  

Introduction  
 
Research Background 

Based on Permendikbud No. 34 tahun 2018 about 
content standards that in the learning process should 
integrating 21st century skills. 21st century skills called 
the 4Cs include critical thinking and problem solving, 
collaboration, creativity, and communication (Irvan et 
al., 2020). Argumentation skills are very important for 
students because argumentation skills include 2 
important skills of the 21st century, that are critical 
thinking skills and communication skills (Devi et al., 
2018).  

Argumentation is an attempt to convince or prove 
the truth of a statement, opinion, attitude or belief, by 
being proven by facts, so as to be able to convince and 
prove that the opinion can be said to be true or not 
(Rahayu et al., 2020). Through his famous book entitled 
The Uses of Argument, Stephen Toulmin has made a 

definition of Tolmin's argument known as Toulmin's 
Argument Pattern (TAP) consists of claim, data, 
warrant, backing, qualifier, and rebuttal (Abduh et al., 
2019). 

Research by Devi et al (2018) generate that students' 
argumentation skills is at level 1 and 2 argumentation. 
This statement shows that students' argumentation skills 
are still at a low-medium level (only telling claims or 
claims with data). The written argumentation skills of 
students in Sukabumi are still in the low category, this is 
shown by the highest percentage results at level 1, which 
is 38% and level 2 as much as 36% (Rahayu et al., 2020). 
The scientific argumentation skills of students in 
Payakumbuh are at a low level of ability and some are 
even very low (Permata Sari, 2018). The Indonesian 
students also cannot give the correct theory to support 
claims (Ain et al., 2018). Rahmawati & Suprapto (2019) 
stated that students are still not familiar to doing the 
types of argumentation skills questions and tend to be 
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more familiar to doing mathematical form questions 
only.  

Chemistry is a branch of Natural Sciences (IPA) that 
studies the composition, structure, properties, changes 
in matter, and energy that accompany these changes. 
Chemistry includes all matter in nature (Amalia et al., 
2019). One of chemistry concept is buffer solution. 
Argumentation skills can  be applied to buffer solution 
material so that students can gain a deep understanding 
of these difficult topics. Through argumentation 
activities, students can understand concept acquisition 
process of  knowledge being (Dwiretno & Setyarsih, 
2018). Argumentation can be used to find out the 
student’s level of understanding (Kamilahrohmawati, 
2018). The low learning outcomes obtained by students 
show that there is still a low understanding of chemistry 
concepts that they have (Elyani et al., 2019). In the 
learning process, students are rarely given examples of 
questions with the type of scientific argumentation, 
students are mostly only given mathematical type 
questions, besides that, teachers lack of guidelines 
regarding how to evaluate and develop scientific 
argumentation skills in the classroom (Syerliana et al., 
2018). Students must be able to state during argument 
presentations in accordance with standards and 
elements of scientific argumentation skills, such as 
claim, data evidence, and support (Jumadi et al., 2021). 
Argumentation skills are appropriate when applied to 
buffer solution materials included in KD 3.12. Where KD 
3.12 is enriched with argumentation skills. One of the 
efforts that can be made to develop students' scientific 
argumentation skills is the availability of argumentation 
skills assessment instruments. Learning assessment is a 
process of obtaining information used to make decisions 
about students, curriculum and programs, and 
education policies (Nitko, as cited in Ambiyar & 
Panyahuti, 2020). 

Assessment instruments as measuring instruments 
must satisfy certain criteria so that they can provide 
reliable information, which they must have good 
validity and reliability (Slamet & Wahyuningsih, 2022). 
Based on the description of the problem, the aim of this 
research is producing a feasible assessment instrument 
on the buffer solution material. The instrument is 
reviewed from the validity of both theoretical validity, 
empirical validity and reliability. 
 
Theoretical Background 

Assessment refers to all the information a teacher 
collects about his or her students in the classroom. This 
information can be obtained through formal tests in the 
form of essays and homework, as well as through 
informal tests in the form of observation and interaction 
(Arends, as cited in Sahidu et al., 2020). Assessments are 

not only used for knowing learning outcomes however, 
can also be used as an important factor in the success of 
the student's learning process (Fidia et al., 2022). The 
quality of the assessment instruments is crucial for 
revealing the results and the learning process as its 
objectivity of the assessment outcomes, and its 
implementation also have a crucial role (Du et al., 2020). 
An important and integral component in teaching and 
learning activities are Assessment activities (Imania & 
Bariah, 2019). In educational activities, assessment refers 
to the process of measuring students' knowledge and 
abilities (Rafiqoh, 2020). Instruments are tools used to 
measure objects in order to fulfill academic criteria 
(Dachliyani, 2020). 

A test declared as valid if it measures what is 
supposed to measure. So, in other words, the test is valid 
if it really measures what it is wanted to measure 
(Setiabudi et al., 2019). When applying a test's validity, a 
few factors need to be considered, which: suitability to 
the material to be tested; refers to the outcomes of an 
assessment or test administered to a group of people; 
concerning the degree of the validation terms high, 
medium, and low; and refers to the use of evaluation 
results. An assessment tool's validity can be understood 
in a number of ways, one of which is that it is determined 
by how accurately test findings or evaluation tools are 
interpreted for a certain group, not by the tool itself 
(Erlinawati & Muslimah, 2021). The term "content 
validity" describes how well a test's material relates with 
the curriculum. It assesses the elements as 
recommended by the curriculum (Rizky Hilaldy, 2021). 
An instrument that has undergone validity testing is 
capable of measuring what needs to be measured, and 
the outcomes of this empirical validity are grounded in 
empirical facts and indicate the degree of validity or 
accuracy of each item currently in use (Marselina et al., 
2021).  

Reliability is the quality of being consistent and 
trustworthy. A test will be reliable when it gives the 
same repeated result under the same conditions 
(Setiabudi et al., 2019). The purpose of reliability 
evaluation is to ascertain the stability of the measuring 
tools so that it maintains its stability when remeasuring 
(Azwar, 2018).  
 

Method  
 

This research is a type of development research. 
This research refers to the ADDIE model namely 
analysis, design, development, implementation, and 
evaluation. The implementation phase used only the 
pilot implementation and the evaluation conducted was 
a formative evaluation. The analysis stage consist of 
needs analysis, curriculum analysis, and student 
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analysis. The second stage conducted was design which 
included gathering supporting references, writing test 
questions, writing scoring rubrics, and making research 
instruments.  

The third stage is development which includes the 
preparation of products in the form of assessment 
instruments. Before the product is implemented on 
students, a theoretical validity test is conducted by three 
validators, that are two Unesa chemistry lecturers and 
one high school chemistry teacher. The instruments used 
include content and construct validation sheets. 

The types of research instruments used were 
review sheets, validation sheets, and argumentation 
skills test sheets. The review sheet contains suggestions 
and comments given by reviewers for product 
development. The validation sheet is used to assess the 
theoretical validity of the developed assessment 
instrument. The argumentation skill test sheets were 
tested on students to find out the empirical validity and 
reliability of the questions on the developed assessment 
instrument.  

The data were analyzed descriptively through 
suggestions from the reviewers to improve the 
developed assessment instrument. Data from the 
theoretical validation results from the three validators 
were analyzed descriptively based on the Likert scale as 
shown in the following table 1. 
 
Table 1. Likert scale score 

Response Value Category 

5 Perfectly Valid 

4 Valid 

3 Sufficient 

2 Less Valid 

1 Not Valid 

 
Data obtained from experts are then analyzed using 

the mode or value that appears frequently. Based on the 
validator's assessment, the assessment instrument is 
declared valid if each question has a minimum Mo of 4 
(Afni & Suyono, 2021). 

Test results data were analyzed to determine the 
empirical validation and reliability of the developed 
assessment instrument. The validity test was obtained 
from the pearson product moment correlation test by 
correlating the score of each test item with the total test 
score. The validity test of each item can be stated 
whether valid or not based on a comparison between the 
Pearson correlation coefficient (rcount) and the Pearson 
table moment value (rtable). Items are stated to be valid 
if the value of rcount > rtable. The level of reliability is 
obtained from the results of the Cronbach alpha test 
(Yusup, 2018). Items are stated to be reliable if the value 

of rcount > rtable. The scheme of research is shown in 
figure 1.  

 
 

 

 

 

 

 

 
Figure 1. Scheme of Research 

 

Result and Discussion 
 
Analysis Results 

The analysis phase consist of needs analysis, 
curriculum analysis, and student analysis. Needs 
analysis was conducted by field observations at schools 
and it was found that so far chemistry teachers at schools 
have not implemented learning with argumentation 
skills to determine students' understanding of a 
chemistry matter. In addition, the questions given by the 
teacher for both daily tests and end-of-semester 
assessments were in the form of essay and didn’t yet 
apply indicators of argumentation skills. Curriculum 
analysis was conducted by examining Basic 
Competencies (KD) in formulating learning objectives so 
that the products are in accordance with the applicable 
curriculum. The curriculum used is the 2013 curriculum 
at KD 3.12 which explains the working principle, pH 
calculation, and the role of buffer solutions in living 
things. In this research, the students involved in the 
implementation phase were 18 high school students. 
Based on the results of observations and interviews 
conducted by researchers on May 9, 2023, in general, 
students took part in learning well. Students are quite 
active by asking and answering questions from the 
teacher. Indirectly, students are able to give an opinion 
which is one indicator of argumentation skills. 

At the analysis stage, there is an evaluation of the 
argumentation skill indicators used, where previously 
only 5 indicators were used without rebuttal indicators. 
After being given directions by the advisor, a revision 
was made to add rebuttal to the indicator of 
argumentation skills used. 
 
Design Results 

At the design stage, the activities conducted include 
collecting supporting references, writing test questions, 
writing scoring rubrics, and preparing research 
instruments. Collecting supporting references was 
conducted by studying the literature related to the buffer 

Analysis
s 

Design 

Development 

Implementation Evaluation 



Jurnal Peneliatian Pendidikan IPA (JPPIPA) Desember 2023, Volume 9 Issue 12, 10792-10799 

 

10795 

solution matter so that researchers can formulate a 
questions. The buffer solution matter includes the 
definition, working principle, and calculation of the pH 
of the buffer solution. The next stage is writing test 
questions and writing a scoring rubric. The 
argumentation skills questions is an essay form consist 
of 5 questions with 6 stages according to Toulmin's 
argumentation skill indicators. The scoring rubric of the 
test items consists of a description of each 
argumentation skill indicator and its score, where each 
indicator has a maximum score of 3. In addition, an 
assessment and score category is also added to 
determine students' argumentation skills. At the design 
stage, research instruments that are review sheets and 
validation sheets were also prepared. At the design 
stage, the product draft has been prepared and needs to 
be evaluated both in the question section and other 
complementary parts. 

 
Development Results 
 

 

 
Figure 1. Argumentation Skills Questions 

 

At the development stage, the assessment 
instrument is prepared. The assessment instrument 
consists of a cover page, instrument description, 
argumentation skill indicators, examples of 
argumentation skill practice, argumentation skill 
questions and a scoring rubric. The display of the 
question is shown in figure 1. 
The evaluation of the development stage was conducted 
by product validation. The assessment instrument was 
validated by three validators. The validation process 
produces value validation and suggestions for revision 
before being implemented on students. Validation is 
reviewed from the aspect of content and construct. The 
results of content validity can be seen in Table 2.  
 
Table 2. Content Validity Results 

Num
ber 

Assessed 
Components 

Validator 
Mo
de 

Validity 
Criteria 1 2 3 

1. The questions 
presented have 
relevance to the 

material contained 
in the Basic 

Competency. 

5 4 5 5 Perfectl
y Valid 

2. The facts, concepts, 
and images 

presented are 
relevant to the 

material. 

4 4 5 4 Valid 

3. Content/topics 
have relevance to 

argumentation 
skills, that are: 

1) Determine 
Claims 

2) Show an 
evidence 

3) Compile a 
warrant 

4) Compile a 
backing 

5) Compile a 
qualifier 

6) Compile a 
rebuttal 

4 5 5 5 Perfectl
y Valid 

 
Based on Table 2, the assessment instrument 

obtained a mode with a score of 4 and 5. Based on the 
validator's assessment, the assessment instrument was 
declared valid if each question had a minimum Mo of 4 
(Afni & Suyono, 2021). The assessment instrument 
developed can be stated as valid and very valid criteria 
in terms of content aspects which include the suitability 
of the content/topics presented with the material 
contained in the Basic Competency and indicators of 
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argumentation skills. Furthermore, the results of 
construct validation can be seen in Table 3. 

 

 
Table 2. Construct Validity Results 

Number  
Assessed Components 

Validator Mode Validity 
Criteria 1 2 3 

1. There are directions for students to write a statement which is a claim 
that is structured in providing an assessment of a phenomenon 

(determining a claim). 

5 5 5 5 Perfectly 
Valid 

2. There are directions for students to write down some appropriate 
evidence to strengthen the claims that have been determined (showing an 

evidence). 

5 5 4 5 Perfectly 
Valid 

3. There are directions for students to formulate statements to explain the 
suitability of the evidence submitted in strengthening the claims that 

have been determined (compiling a warrants). 

5 5 5 5 Perfectly 
Valid 

4. There are directions for students to write statements/reinforcement 
based on the theory underlying claims or data (compiling a backing). 

5 5 4 5 Perfectly 
Valid 

5. There are directions for students to write statements regarding the 
relationship between claims and warrants (compiling a qualifiers). 

5 5 5 5 Perfectly 
Valid 

6. There are directions for students to write a statement and include the 
reasons proposed to say that a statement submitted is wrong (compiling 

a rebuttals). 

5 5 5 5 Perfectly 
Valid 

 
Based on Table 3, the assessment instrument 

obtained a mode with a score of 5. Based on the 
validator's assessment, the assessment instrument was 
declared valid if each question had a minimum Mo of 4 
(Afni & Suyono, 2021). The assessment instrument 
developed can be stated to be perfectly valid in terms of 
the construct aspect. Each component in construct 
validation represents an indicator of argumentation 
skills, so that it can be concluded that the assessment 
instrument developed contains directions for students to 
write claims, evidence, warrants, backing, qualifiers, 
and rebuttals sequentially. 

At the development stage, product validation was 
conducted by three validators where there were 
suggestions from the validators for revised. The product 
revision results are shown in the Figure 2 and 3. 
 

 
(a) 

 
(b) 

Figure 2. Instrument Description (a) Before Revision and (b) 
After Revision 

 

 
(a) 

 
(b) 

Figure 3. Question’s Instructions (a) Before Revision and (b) 
After Revision 

 
Implementation Results 

At the pilot implementation stage, the researcher 
gave an instrument for assessing argumentation skills to 
18 students. Students then work on the 5 questions that 
already exist by paying attention to the directions given 
in the instrument. In the evaluation of the 
implementation stage, the total score of the students was 
obtained after conduct the argumentation skills test. The 
total score of students is processed to get the results of 
empirical validity and reliability. The validity test was 
calculated using IBM SPSS with the Pearson product 
moment correlation test. The validity test uses Pearson 
Product Moment which is useful for determining the 
validity of the instruments used by researchers in 
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measuring and obtaining research data from 
respondents (Hidayati et al., 2023). The results of the 
validity of the questions can be seen in Table 4. 
 
Table 4. Empirical Validity Test Results 

Number rcount Criteria 

1 0.791 Valid 

2 0.876 Valid 

3 0.961 Valid 

4 0.927 Valid 

5 0.871 Valid 

 
The validity test of each item can be stated as valid 

or not based on a comparison between the Pearson 
correlation coefficient (rcount) and the Pearson table 
moment value (rtable). The r table value used for n = 18 
with a significance level of 5% is 0.468. Based on Table 4 
it can be seen that of the 5 questions fulfilling rcount > 
rtable, so that the 5 questions can be declared valid. 
Items are said to be valid if the value of rcount > rtable. 
A valid assessment instrument means that the 
instrument measures what should be measured, that is 
students' argumentation skills. 

Reliability is calculated as a whole, that are 5 
questions on the assessment instrument using the 
Cronbach alpha test. The level of reliability is obtained 
from the results of the Cronbach alpha test (Yusup, 
2018). Alpha Cronbach was chosen as the reliability test 
because by doing the Cronbach’s alpha test inconsistent 
indicators would be detected and Cronbach’s Alpha is a 
measure of reliability that has a value ranging from zero 
to one (Taber, 2018). Test the validity of each item can be 
stated as reliable or not based on the comparison 
between rcount and rtable value. Items are said to be 
reliable if the value of r count > rtable. Based on 
Guilford's reliability coefficient criteria, which ranges 
from 0.80 to 1.00, Cronbach's Alpha value must be 
greater than 0.7 for an instrument to be considered 
reliable (Prajoko et al., 2021). The results of the Cronbach 
alpha test with IBM SPSS can be seen in Table 5.  
 
Tabel 5. Reliability Test Results 

Reliability Statistics 
Cronbach's Alpha N of Items 

.922 5 

 
Based on the results of reliability calculations using 

the alpha cronbach equation, the rcount reliability 
coefficient is 0.922. The r table value used for n = 18 with 
a significance level of 5% is 0.468. With these results, the 
assessment instrument can be declared reliable because 
it fulfills r count > r table. Assessment instruments that 

are declared reliable indicate that the questions 
developed will have the same measurement results even 

though they are done at different times, so that these 
instruments can be used to measure students' 
argumentation skills repeatedly. These results are in 
accordance with Putri (2020) research on the 
development of argumentation skill test instruments 
which states that five test questions are declared valid 
and the reliability rate is high at 0.78. With these results, 
test instruments were developed can be used to measure 
the argumentation skills on impulse and momentum 
material.  
 

Conclusion  

 
The theoretical validity of the assessment 

instrument was assessed based on the content and 
construct aspects. On content validity, the mode is 
obtained with a score of 4 and 5 with valid and perfectly 
valid criteria. In the construct aspect, it gets a mode with 
a score of 5 with perfectly valid criteria. The empirical 
validity of the five questions sequentially is 0.791; 0.876; 
0.961; 0.927; and 0.871. The rcount value meets the 
rcount > rtable criteria so that it can be declared 
empirically valid. Reliability obtained rcount value of 
0.922. The rtable value used for n = 18 with a significance 
level of 5% is 0.468. With these results, the assessment 
instrument can be declared reliable because it fulfills 
rcount > rtable. So, the assessment instrument is feasible 
to measure students' argumentation skills.  
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