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Abstract. Errors in interpreting a concept can occur because students are still
in the process of understanding. The experience gained through observation and
reasoning has not been able to form complete knowledge, so students often expe-
rience errors in interpreting a concept. Therefore, errors in interpreting a concept
that is not following the concept of science must be assessed as early as possible
by the teacher. This research is a research development that produces a product
using a four-level diagnostic test based on artificial intelligence. The purpose of
this study was to see the development process and the diagnostic feasibility level
of a four-level test using an Intelligent Teacher Assistant System (ITAS) based on
the responsive website, the subject of developed Kinematics. This research was
conducted at a senior high school in Tanjung Jabung Barat. Four validators of
Physics Education lecturers carried out the feasibility test at Jambi University and
one physics subject teacher at senior high school in Tanjung Jabung Barat. The
result of the feasibility level of the media by media experts is 93.28% (category
“very feasible”). In contrast, the test results or user responses obtained a value
of 80.43% (category “very feasible”). Based on what was done, the development
of a four-level test diagnostic using Matlab, Python Programming, Orange Data
Mining, and a responsive website to identify high school student misconceptions
on the subject of statistical fluids in total on the aspects of software engineering
and visual communication can be categorized as’very feasible”, so that it can be
used to support the learning process of students in class.
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1 Introduction

The body text starts with a standard first-level Before students take part in classroom
learning, teachers need to realize that each student already has knowledge from daily
experience and information from the surrounding environment, called the student’s initial
concept (preconception) [1]. However, the initial concepts that these students have are
not all the same as the scientific concepts that have been agreed upon by the experts.
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This is usually called a misconception [2]. The existence of misconceptions will hinder
the process of acceptance and assimilation of knowledge in students so that it will affect
the success of students in the process of further learning. This situation is a big mistake
in the physics learning process that cannot be tolerated.

Errors in interpreting a concept that is not following the concept of science (mis-
conceptions) must be known as early as possible by the teacher. This is in line with the
function of the diagnostic test, which is to identify problems or difficulties experienced
by students so that later they can be used to plan follow-up actions in the form of efforts
to solve problems or difficulties that have been identified [3].

One of the diagnostic tests that can identify students’ misconceptions is the four-tier
diagnostic test [4]. This test consists of the first level for knowledge questions in the
form of multiple choice with answer choices, the second level contains the confidence
of the answers at the first level, the third level contains the reasons for the answers at the
first level, and the fourth level contains the level of confidence, on the reasons for the
answers at the third level [5]. The four-tier test can assess misconceptions with a low
error rate and cover the lack of knowledge because it can hold all the advantages of the
three-tier test [6].

However, diagnostic tests that are easy to use to identify students’ conceptual mastery
are still not widely developed and used by teachers. The results of research conducted by
[7, 8], there are still many physics teachers who have not used and have never measured
students’ misconceptions, and there are no diagnostic tests available. More specifically,
the results of interviews conducted by [9] the teacher only uses daily test tests as an
indicator of student competency achievement, and the identification of misconceptions
using diagnostic tests is not carried out because the process of correcting student answers
is quite time-consuming and the correction process is complicated [10].

Diagnostic tests that are usually prepared are still in the form of paper-pencil tests,
so mapping student weakness profiles and providing feedback cannot be done quickly
[11]. Another weakness in using the paper-pencil test system is that manual correction
is prone to errors, and it is challenging to classify students who understand concepts,
misconceptions, and do not understand [12]. The application of this website is expected
to make it easier for teachers in preparation, processing, efficient assessment, shortening
time, and reducing errors in the assessment process. Besides that, students can also
see from each test that has been done per item. This is useful for making it easier for
teachers to classify students into several learning teams, and teachers can make decisions
for students who have a low conceptual understanding [13].

One alternative that can be done to overcome these problems is to utilize information
and communication technology (ICT) which is currently being developed in education,
namely by creating a system that can make it easier to make four-tier diagnostic tests on
the website. The research results by [14] say that website-based diagnostic tests can be
used to diagnose student learning difficulties quickly and accurately.

2 Method

In research on developing the Diagnostic four-tier test using this responsive website, the
researcher used the ADDIE model developed by [15—17]. There are five stages in this
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Table 1. The score is to use a Likert scale

Score Description Score
Strongly Disagree 1
Disagree 2
Doubt 3
Agree 4
Strongly Agree 5

Table 2. The Category Validation Sheet

Score Interval (%)

Category Score

0-20

Very Inappropriate

21-40 Not feasible
41 - 60 Decent enough
61-80 Worthy

81 -100 Very Worthy

development: analysis, design, development, implementation, and evaluation, but in this
study, only up to the development stage. The analysis stage begins with conducting a
needs analysis with a literature study. At the design stage, it is done by determining the
method or planning that will later be used to develop a four-tier diagnostic test using
a responsive website. The last stage of development is testing the diagnostic four-tier
test using a responsive website developed. The tests carried out are (1) unit testing, (2)
integration testing, (3) system testing, and (4) acceptance testing [18].

The types of data used in this research are qualitative and quantitative. Qualita-
tive data is in the form of integration testing and system testing results and validator’s
suggestions for the diagnostic four-tier test using a responsive website that has been
developed. Meanwhile, quantitative data were obtained from the questionnaire scores
of media experts by validators and user responses.

The data collection techniques used were black-box testing instruments, installa-
tion/launch testing instruments, and media expert instruments. This instrument is an
adaptation of [19] adapted to the development carried out. The instrument used has also
passed the instrument expert validation stage by two lecturers of Physics Education at the
University of Jambi. Furthermore, the data analysis technique used descriptive statistical
analysis techniques using a Likert scale. According to [20], one of the most frequently
used ways to determine the score is to use a Likert scale. The Likert scale score used is
a scale of 5, which is described in Table 1.

The classification of scores from the validation results by media experts is obtained,
which is categorized into five ranges, as shown in Table 2.
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The data in the inappropriate or very inappropriate category is analysed along with
suggestions and comments by media experts to find out the shortcomings of the product.
The analysis results are used as material to revise the product, and then the final product
will be obtained.

3 Result and Discussion

This development research is to produce a diagnostic four-tier test using a responsive
website to identify high school students’ misconceptions on the subject of static fluids.
This development uses the ADDIE development model, which consists of the stages of
analysis (analyze), design (design), development (development), implementation (imple-
mentation), and evaluation (evaluate). However, this research was conducted only up to
the development stage. This is because this research aims only to develop and produce
a suitable product for use.

The first stage in the development of this product is the analysis stage. The analysis
stage is the foundation in development to identify the source of the problem and determine
the right solution in developing the product to be made [21]. The results of the literature
study obtained can be seen as follows: Literature Study Results from No Literature Study
Results: (a) There are many misconceptions about fluid mechanics in the sub-concept of
hydrostatic pressure and Archimedes’ law [22], (b) Students experience misconceptions
as much as 39.24% on the concept of hydrostatic pressure, 38.85% on Pascal’s law
material, and 35.2% on the concept of buoyancy [23], (c) the results of a preliminary
study conducted by [2] there are still many physics teachers who have not developed a
diagnostic test, (d) teachers never measure students’ misconceptions, and no diagnostic
tests are available; they only use daily test tests as an indicator of student competency
achievement [24], (e) the Four-Tier Diagnostic Test has fulfilled the function of mapping
the student’s weakness profile; it is just that in this study, the diagnostic test compiled was
still in the form of a paper-pencil test (PPT) [24], (f) web-based tests can automatically
check the results of working on questions [25], and (g) web-based diagnostic tests can
be used to quickly and accurately diagnose student learning difficulties [26].

Based on the description of the results of the literature study above, researchers can
design and develop products that will be made and developed in the form of a diagnostic
four-tier test using a responsive website to identify high school students’ misconceptions
on the subject of Kinematics.

Furthermore, the researcher began to design a diagnostic four-tier test using a respon-
sive website at the design stage. The website uses Xampp as a web server and database
server, visual studio code as a coding editor for PHP, HTML, and CSS programming
languages. The prototype is the initial form of the designed, built, and becomes a raw
example of the actual product. Prototypes are made first in this development, which will
later be tested to improve concept aspects, engineering functions, product operations,
technical, technology, and value aspects. The prototype results are as follows (Figs. 1, 2
and 3).
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Fig. 1. Development of a misconception measurement system using classification Artificial
Intelligence
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Fig. 2. The results of the diagnosis of high school students’ misconceptions
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Fig. 3. Misconception’s clustering results using the orange platform
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Table 3. Media expert validation result

Aspect Assessment Validation I (%) Validatio II (%) Category

Usability 82,50 96,00 Very Eligible
Functionality 76,25 95,50 Very Eligible
Communication Visual 66,55 88,36 Very Eligible
Average 75,10 93,28 Very Eligible

After going through the design stage, the next stage is the development stage. At this
stage, the initial draft design of the diagnostic four-tier test using a responsive website
that has been produced in the previous stage will be realized in a tangible form, and testing
of the products that have been developed will be carried out. The testing is carried out
in four stages.

Unit testing results from this test: there are no website links that experience errors
and do not experience errors. Integration testing, the result of this test is a test of the
program’s functionality by using the black-box as a reference for testing (Fig. 3). All
tested functionality programs get no errors, and all run fine. After all the programs and
website pages have been running well without any errors, system testing will be carried
out.

From Table 3, media experts test the quality of the website from the usability, func-
tionality, and visual communication aspects. Validation is carried out twice before enter-
ing the trial process or user response. The percentage results obtained in the first valida-
tion are 82.50% usability, 76.25% functionality, and 66.55% visual communication. So
the acquisition of the average percentage of the first validation results is 75.10%, which
is included in the “appropriate” category. After knowing the value and suggestions given
in the first validation, the researcher revised the website and then did it again in the sec-
ond stage of the validation test. The percentages obtained from the second stage of the
validation test are 96.00% usability, 95.50% functionality, and 88.36% visual commu-
nication. The average percentage of the second validation result is 93.28%. Therefore,
the average percentage results obtained from the two validation tests are included in the
“very feasible” category.

After passing the media expert validation stage twice, then proceed with the trial
phase or user response. At this stage, 120 students of class senior highs schools in
Tanjung Jabung Barat were involved. The results of student responses can be seen in
Table 4.

Based on the study results obtained in Table 4, the average percentage of each aspect
of the user response questionnaire obtained a percentage of 80.85% from the aspect of
interest in the website and 80.00% from the aspect of ease of using the website. The
average percentage of all aspects is 80.43% which is included in the “very feasible”
category.

Based on the media feasibility test consisting of software engineering testing, the
results of media expert validation, and trials or user responses, it can be concluded that
the diagnostic four-tier test uses a responsive website to identify high school students’
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Table 4. User response result analysis

Aspect Assessment Percentage Eligibility Category

I (%)
100 80,85 Very worth it
150 80,00 Very worth it
Average 80,43 Very worth it

misconceptions on the subject of static fluids that have been developed “very feasible”
used to support the learning and learning process in the classroom.

4 Conclusion

The conclusion that can be drawn from the development research that has been completed
is that The process of developing a diagnostic four-tier test using a responsive website to
identify high school students’ misconceptions on the subject of static fluid consists of the
stages of analysis (analyse), design (design) and development (development). Website
develop uses Xampp as a web server and database server, visual studio code as a coding
editor for PHP, HTML, and CSS programming languages. The product results are in the
form of a diagnostic four-tier test using a responsive website. The results of the media
feasibility level by media experts are in the “very feasible” category. While the results
of trials or user responses, the value obtained are in the “very feasible” category. Based
on the tests carried out, the development of a diagnostic four-tier test using a responsive
website to identify the misconceptions of high school students on the overall subject
of static fluids in the aspects of software engineering and visual communication can be
categorized as “very feasible,” so that it can be used to support the learning process of
class students. This research still has many shortcomings, and there are still many things
that need to be studied and developed again. So that later this website can be used by
teachers and students without any errors and can dash, precisely and well.
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