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Misconceptions are common among students when solving mathematics problems and,
if left unaddressed, may hinder their ability to understand the material. This study
seeks to design and develop diagnostic test instruments—comprising questions and
questionnaires—on algebra topics using the Appsheet application. The objectives are
to assess the development process, feasibility, and effectiveness of the instruments, as
well as to identify challenges faced during implementation. The research employed a
Design Research approach with a development studies type, consisting of two stages:
preliminary design and formative evaluation. The instruments underwent a one-to-one
trial with three students, a small-group trial with six students, and a field test involving
33 eighth-grade students at SMP Negeri 1 Margaasih. Expert validation rated the
instruments as “feasible.” Data were gathered through documentation, tests, and
interviews. The instruments included 10 three-tier multiple-choice questions, a closed-

ended questionnaire with 13 items, and interviews with both teachers and students.
Analysis revealed that 3.9% of students understood the concepts, 8.2% exhibited
positive  misconceptions, 8.4%  negative misconceptions, 22.1%  general
misconceptions, while 57.3% showed no conceptual understanding. These findings
demonstrate that the instruments effectively identified algebraic misconceptions.
Challenges encountered included limited school facilities for mobile device usage and
occasional errors in the application when accessed simultaneously by many users,
indicating the need for updates. Nevertheless, the Appsheet-assisted three-tier
diagnostic test provides a feasible and promising tool for detecting misconceptions in
junior high school algebra learning,
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INTRODUCTION

Mathematics is a science that is closely related to life. According to the National Research
Council (NRC), mathematics is fundamental and must be present in every aspect of life, even
in defense, health, finance, and business (Siregar, 2017). In line with that, Kusumawardani et
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al. (2018) stated that mathematics is the basis for improving all abilities, starting from critical
thinking skills to work skills. This is an important requirement that mathematics must be
studied by all levels of society, both children and adults. In fact, mathematics is the core of all
sciences that should be studied from an early age (Rizki Nurhana Friantini et al., 2020).

However, in reality in the field, mathematics is considered a difficult science for most
students. Many do not like it or even avoid it because mathematics has an abstract nature,
many formulas, and is theoretical. According to Russefendi in his research, many students
still make mistakes in working on simple math problems because they do not understand the
basic concepts of mathematics (Novitasari et al., 2016). In line with this, the results of a
survey conducted by the Program for International Student Assessment (PISA) showed that
students' understanding of mathematical concepts in Indonesia is still low, far below the
international average score. This reinforces that the basis of learning mathematics is the
ability to understand mathematical concepts (Hoiriyah, 2019).

According to Azis (2019) one of the causes of failure in learning mathematics is that many
students do not understand or even misunderstand mathematical concepts. Conceptual errors
at one level of education can result in basic misunderstandings up to higher levels of
education because mathematics is a subject that is interrelated between one material and
another. So that not a few students think that mathematics is difficult because one of the
factors is that there are many basic concepts that have not been mastered before which are
allowed to continue so that the word misconception appears. In line with Karolin T et al.
(2016) that misconception is a part of the conceptual framework that is wrong but is
considered correct by students so that repeated errors occur.

One of the mathematics subjects that often has misconceptions, especially among junior high
school students, is algebra. Not a few students still do not master and understand the concepts
in algebra. In fact, algebra is basic material that must be mastered by students because it will
be used again in mathematics lessons at the next level. In line with Hasibuan (2015), algebra
is important to learn because it has many contributions in advanced mathematics and
everyday life. Even in the research of Malasari & Afifaturrohmaniyyah (2021) that students
who have good algebra skills will succeed in further education and have better career
opportunities in the future. Therefore, instilling the correct initial concept for algebra material,
especially in junior high school students, is very important because it is still basic.

If there is a misconception that continues and is not immediately corrected, it will affect
student learning outcomes. According to Rahmawati et al. (2018) there are several stages to
overcome student difficulties in learning, namely data collection & processing, diagnosis,
prognosis, treatment, and evaluation. The most important stage of the stages above is
diagnosis because we must be able to find out first where the difficulties experienced by
students lie. In line with Artiawati et al. (2016) there are several ways to overcome
misconceptions including identifying, finding causes, and finding solutions to correct
misconceptions.

According to Abidin (2019), in general there are several things that often cause
misconceptions in students, namely from the students themselves, teachers, textbooks, or
from teaching methods. There are several ways to find out students' misconceptions, namely
1) Certainty of Response Index (CRI) is a technique for measuring the level of confidence or
certainty of a person in answering each problem. 2) Multiple choice test with open reasoning,
in this test students work on multiple choice questions and write down the reasons for the
answers they choose. Wrong answers are confirmed by interviews to examine why students
choose that mindset. 3) Three tier test. The three-tier test diagnostic test instrument which is a
combination of the two-tier test combined with the Certainty Response Index (CRI).
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According to Sugiarti & Sukarmin (2019) the three-tier test instrument has the advantage of
being able to distinguish between those diagnosed with misconceptions, do not understand the
concept or those who understand the concept through student answers accompanied by their
level of confidence in answering, so that it is accurate in knowing misconceptions.

Three-tier test is a valid test that can be used efficiently and helps researchers to understand
students' reasoning behind their answers without conducting interviews to distinguish
misconceptions from lack of knowledge (Fabilla et al., 2023). Three-tier test is one type of
diagnostic test that uses misconception identification and conceptual understanding. Three-
tier test has three levels, the first level is asking students' knowledge of the concept of a
problem through multiple-choice answers. The second level is students' reasoning from the
process of answering at the first level. The third level is a question about students' confidence
in answering the first and second levels (Mardiyah et al., 2020).

Based on the results of interviews with class VIII teachers of SMP Negeri 1 Margaasih,
students often have difficulty in understanding mathematical concepts and applying them in
problem solving. These problems can occur because students prefer to memorize formulas so
that there is an inaccurate understanding of the concept, incorrect use of concepts, and
different interpretations of concepts, this can cause students to experience misconceptions.

Currently we live in an era of advanced technology, it is possible that smartphones that are
always carried can be used as an effective and efficient learning system (Hutami et al., 2023),
this can be seen from the features in it. The use of this technology must be utilized properly,
especially for the learning process in schools. There are still many schools that have not
utilized technological developments optimally in terms of data input. The current system can
be said to be less effective and efficient because it is done manually using the handwriting
method. Processing like this certainly requires a lot of time and energy. In an effort to
increase efficiency and effectiveness in managing academic data, especially learning process
data, a data-based system is needed that is able to integrate existing data in an application that
makes it easier to manage the data. Appsheet is an application that is part of Google Access
that is integrated with various cloud data, one of which is integrated with Google Drive. In
Google Drive there is a spreadsheet that can be used as online data storage. Appsheet can be
used on smartphones or computers so that it is still possible to access this application even if
you do not bring a smartphone (Purnomo et al., 2022). Students can use the link to access it so
that its use is very practical and easy. Based on interviews conducted with several students
and even teachers at SMP Negeri 1 Margaasih, it was found that they had never used an
appsheet in the learning evaluation process in any subject. That means the use of an appsheet
in a diagnostic test instrument is a novelty.

Based on the above explanation, a three-tier diagnostic test instrument assisted by an appsheet
will be developed that can identify misconceptions in junior high school students' algebra
material. This research is expected to be an initial research in supporting the Instrument
General Diagnostic (IGD) in the development of a mathematical literacy clinic research
funded by the 2023 Kedaireka matching fund.

METHOD

This study uses a research design research method. Design Research (DR) is an activity of
designing systematic educational interventions consisting of design, development, and
evaluation activities aimed at improving or enhancing the quality of educational activities or
programs (Putrawangsa, 2019). The research conducted is a development research aimed at
developing a three-tier diagnostic test instrument assisted by an appsheet to identify
misconceptions in junior high school students' algebra material.
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This type of research is included in the design research model of the development studies type
which consists of two stages, namely preliminary design and formative evaluation which will
be explained as follows:

The preliminary design stage consists of the preparation and development stages. At this
stage, analyzing the development of new products (models, methods, media, teaching
materials) and analyzing the feasibility and requirements for product development. The
development of a product can be initiated by a problem in an existing product. Problems can
arise and occur because the existing or available product is no longer relevant to the needs of
the target, learning environment, technology, characteristics of students and so on. Product
design activities start from the concept to the content in the product is adjusted to the needs in
the field.

In the preliminary design stage consists of preparation and development stages. At this stage
analyzes the development of new products (models, methods, media, teaching materials) and
analyzes the feasibility and requirements of product development. The development of a
formative evaluation stage consists of self-evaluation, prototyping (expert review and one-to-
one), small group and field test stages. All stages are carried out then revised according to the
stages from the results of expert review validation and the results of student response
questionnaires and interviews. From the stages passed, the resulting product is valid, practical
and has a potential effect on student responses in mathematics learning activities. Spearman
rank and Cronbach alpha tests were also carried out using SPSS software to ensure that the
validity of this diagnostic instrument media has been tested.

To determine the feasibility of the developed product, product validation is carried out by two
lecturers as material experts, one lecturer as a media expert and one teacher as a material
expert. The components of the product can be initiated by problems in existing products.
Problems can arise and occur because the current or available product is no longer relevant to
the needs of the target, learning environment, technology, characteristics of students and so
on. Product design activities start from the concept to the content in the product adjusted to
the needs in the field. validated includes three-tier diagnostic test instruments and
questionnaires as well as diagnostic test instrument media assisted by appsheet.

RESULTS AND DISCUSSION
Results

This Design-Research (DR) method development research was used by researchers in the
process of developing a three-tier diagnostic test instrument assisted by an appsheet to
identify misconceptions in junior high school students' algebra material. The model used in
this study is Design-Research with the type of development studies.

1. Preliminary Design

In the preliminary design stage, researchers carry out the preparation stage and development
stage for the product to be made. This preparation or planning stage begins with determining
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the place and subject of research, arranging the research schedule, and analyzing needs by
analyzing the independent learning curriculum. From the results of interviews with teachers, it
can be concluded that mathematics learning is still relatively low, there is a lack of student
involvement in the learning process and teachers who dominate learning and there are still
many students who do not master the material as a whole. If this is allowed to continue and
continue, it will cause misconceptions in students' understanding of the material being taught.
This will underlie the creation of products or media to identify misconceptions experienced by
students.

The next stage carried out by researchers to design and design the initial product, namely
starting from topic development, drafting and making prototype 1. When the media or product
to be used has been analyzed will use the appsheet media, researchers compile the draft by
determining the components written in prototype 1 because the instrument developed is in the
form of android-based software, namely appsheet. The following are the components in
prototype 1:

Table 1. Prototype 1 Components in Appsheet

No. Appsheet Components Explanation
1 Question Contain questions about self-identity and three-tier
diagnostic questions.
2 Questionnaire Contains self-identity and a questionnaire about the

three-tier diagnostic instrument.
After the drafting results, the researcher started production and designed prototype 1 of the
diagnostic instrument according to the components in the appsheet by adding background,
elements or icons and buttons according to the algebraic material, neat and colored text,
menus that are arranged and adjusted to the text so that the appearance of each page is neatly
arranged and attractive. The following is the initial design that has been developed:

O @ appsheetcom/st & @ }

g 2 :@

[
Picture 1. Prototype 1
2. Formative Evaluation

The formative evaluation stage consists of self-evaluation, prototyping (expert review and
one-to-one), small group and field test stages.

a. Self-evaluation

At this stage, the researcher with the help of the supervising lecturer assessed and re-
examined prototype 1 against the developed diagnostic instrument. After conducting a self-
evaluation, the researcher corrected errors in the images and tables in the material, typing of
the material, typing of questions containing components of the three-tier diagnostic questions
of algebraic material, writing color, background, icons, buttons, and inappropriate elements.

b. Prototyping

This stage consists of 2 parts, namely expert review and one-to-one which are carried out
simultaneously.
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1) Expert review

This expert review stage is an evaluation stage of the results of prototype 1 which has been
developed at the self-evaluation stage, the assessment was carried out by material experts and
media experts which was carried out from June 13 to June 20, 2023.

The material expert is referred to as a validator who assesses and provides comments and
suggestions related to the content aspects consisting of the content quality aspects and the
objectives of prototype 1 by filling out a questionnaire that has been prepared by the
researcher. The assessment by the material expert is carried out to determine whether the
prototype 1 that has been developed has met the criteria for valid media. Validation was
carried out by two lecturers from IKIP Siliwangi, namely Gida Kadarisma, M.Pd and Aflich
Yusnita Fitrianna, M.Pd and one mathematics teacher from SMP Negeri 1 Margaasih, namely
Komsiatun, S.Pd.
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Picture 2. Comments and Suggestions from Subject Matter Experts

There are several things that need to be revised, namely the writing of algebraic forms that
must be in accordance with the rules and the addition of option e for open reasons so that
students can state reasons from the results of the first choice answers (tier 1) and for numbers
2 and 7 the reasons must be adjusted to the existing answer choices.

Table 2. Recapitulation of Question Validation Values by Subject Matter Experts

No. Name of Expert Recapitulation Value Coversion Value

1 Subject matter expert 1 70% B

2 Subject matter expert 2 70% B

3 Subject matter expert 3 98,5% A
Average 79,5% B
Category Worthy Worthy

Table 3 Recapitulation of Questionnaire Validation Values by Material Experts

No. Name of Expert Recapitulation Value Coversion Value

1 Material expert 1 87,5% A

2 Material expert 2 87,5% A

3 Material expert 3 95,3% A
Average 90,27% A
Category Very Worthy Very Worthy

Media experts are referred to as validators who assess and provide comments and suggestions
related to the technical aspects (design) and language aspects of prototype 1 by filling out a
questionnaire that has been prepared by the researcher. The assessment by media experts is
carried out to determine whether prototype 1 that has been developed has met the criteria for
valid media. Validation was carried out by a mathematics lecturer from IKIP Siliwangi,
namely Linda, M.Pd, the results of the media expert validation were used as a reference for
revising prototype 1 so that it was declared valid and suitable for use.
C-:-—' :‘:?“m?"‘ia“x“;'-”-‘” %?T%in (Ib_dan, Ppasswed )
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Picture 4. Comments and Suggestions from Media Experts
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This diagnostic instrument media was revised according to the advice of experts so that its use
is interesting and in accordance with its function, namely being able to identify student
misconceptions in algebraic materials and the media design is inseparable from the elements
of the algebraic material itself. The results of the media expert validation assessment are as
follows:

Table 4. Media Expert Value Recapitulation

No. Media Expert Validation Recapitulation Value Coversion Value

1 Stage 1 62,5% B

2 Stage 2 80% B
Average 71,25% B
Category Worthy Worthy

2) One-to-one

In the one-to-one stage carried out on May 21, 2023 along with the validation of material
experts and media experts, the one-to-one stage involved three students with high, medium
and low abilities from class VIII-B. Students were given a questionnaire sheet to assess and
provide comments and suggestions related to the appearance aspect, material presentation
aspect and benefit aspect of prototype 1 being developed.

The results of the assessment of the responses of 3 students who had answered the student
response questionnaire at the one-to-one stage stated that an average value of 77.9% was
obtained with the agree category. Furthermore, an interview process was carried out with
students about comments or suggestions related to the diagnostic instrument media used to be
used as revision material for prototype 1. This revision is a combination of revisions from
expert reviews and revisions from the one-to-one stage test.

Revision Prototype 1

Based on comments and suggestions from the validation of material experts and media
experts at the expert review stage and student responses at the one-to-one stage. After the
researcher revised prototype 1, it produced prototype 2.

Table 5. Revision Prototype 1 Appsheet

Before Revision After Revision
The answer at level 2 in each question is only ~ The answers at level 2 in each question are
up to option 'd' provided up to option ‘e’ which is an open

answer to give students the opportunity to
express their opinions.

The answer at level 2 in question number 7 The answer at level 2 in question number 7
concerns the definition concerns the problem solving process.
Answer at level 2 part ‘d’ in question number The answer to level 2 part ‘d’ in question
10 number 10 is

“Repeated multiplication is adjusted to the "Repeated multiplication as many times as
exponent and then multiplied according to the the exponent and then multiplied according
rules of algebraic multiplication” to the rules of algebraic multiplication”
The writing of the answers to algebra in Writing the answers to algebra in questions
questions 2 and 7 does not comply with the 2 and 7 must still be in accordance with the
rules because it is intended to deceive rules.
students. 3y +2

x+7
The application title is still not interesting The application title becomes more
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c¢. Small Group

The small group stage was carried out on May 22, 2023. After the researcher revised
prototype 1 and produced prototype 2, prototype 2 was then given to six high, medium and
low-ability students of SMP Negeri 1 Margaasih who had studied algebra material to see the
practicality of the developed diagnostic instrument. Students were given a questionnaire sheet
to assess and provide comments and suggestions related to the appearance aspect, material
presentation aspect and benefit aspect of the developed prototype 2. At this stage, students
opened their media on their respective devices.

Based on the results of the questionnaire containing 13 statements answered by 6 students at
the small group stage, an average score of 78.4% was obtained with the agree category.
Furthermore, an interview process was carried out with students about comments or
suggestions related to the diagnostic instrument media used as material for revision in
prototype 2. Prototype 2 will be revised again so that the results become prototype 3 which is
ready to be tested more widely on students.
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Prototype 2 revision which was developed based on comments and suggestions from student
responses at the small group stage. After the researcher made revisions to prototype 2,
prototype 3 was produced. The results of the revision of prototype 2 were only developed
from the writing of the contents of the media being developed.

Table 6. Revision Prototype 2 Appsheet

Before Revision After Revision
The answer at level 2 for each question is The answers at level 2 in each question are
only up to option 'd' provided up to option ‘e’ which is an open

answer to give students the opportunity to
express their opinions.
The answer at level 2 in question number 7 The answer at level 2 in question number 7
concerns the definition concerns the problem solving process.

Revision at this stage is related to the content of the media to be used, namely in the form of
three-tier questions that use open reasoning. Prototype 2 will produce prototype 3 which will
be continued to the field test stage with 33 students..

d. Field Test

Based on the results of the questionnaire containing 13 statements answered by 33 students at
the field test stage, it was stated that the average score was 75.2% with the agree category.

Table 7. Student Response Assessment Recapitulation Phase One to one, Small Group and

Field Test
No. One to one Small Group Field Test
Value Criteria Value Criteria Value Criteria
Index Index Index
I.  79.3% Agree 73,3% Agree 83.3% Strongly agree
2. 763% Agree 66,6% Agree 80%  Strongly agree
3. 78.1% Agree 86,6%  Strongly agree ~ 83.3%  Strongly agree
4. 80%  Strongly agree  80% Strongly agree  83.3%  Strongly agree
5. 793% Agree 86,6%  Strongly agree  86.6%  Strongly agree
6. 73.3% Agree 73,3% Agree 76.6%  Strongly agree
7.  80.6% Strongly agree  80% Strongly agree ~ 76.6% Agree
8.  78.7% Agree 80% Strongly agree 80%  Strongly agree
9. 43.6% Disagree 60% Agree 53.3% Disagree
10.  77.5% Agree 86,6% Strongly agree 76.6% Agree
11.  76.9% Agree 86,6% Strongly agree 76.6% Agree
12. 75.1% Agree 73,3% Agree 83.3%  Strongly agree
13.  78.7% Agree 80% Strongly agree 80%  Strongly agree

The effectiveness of the instrument is carried out using descriptive statistics. Descriptive
statistics aim to describe the characteristics of the data with the help of Microsoft Excel, the
data of which is taken from the field test stage because the students have studied algebra
material. The results of the effectiveness test are presented in the table below in the form of
the results of identifying misconceptions in algebra material:

Table 8. Effectiveness Results assisted by Microsoft Excel

Understand the Misconception Don't Understand
Concept Positive Negative General the Concept
3,9% 8,2% 8,4% 22,1% 57,3%
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The results or values obtained from the effectiveness test assisted by Microsoft Excel showed
that students were identified as understanding the concept by 3.9%, positive misconceptions
8.2%, negative misconceptions 8.4%, misconceptions 22.1% and those who did not
understand the concept by 57.3%. If the positive, negative and general misconceptions are
added up, the total misconceptions as a whole are 38.7%. The following is a diagram of the
percentage of the results of identifying misconceptions:

Hasil Identifikasi Miskonsepsi

Figure 5. Misconception Identification Results

Based on the image of the results of the misconception identification, it is clear that the level
of understanding of class VIII students at SMP Negeri 1 Margaasih on algebra material is still
very low. This concludes that the three-tier diagnostic test instrument assisted by the appsheet
can provide a potential effect to identify misconceptions of junior high school students'
algebra material.

The implementation of the research during the development of the three-tier diagnostic test
instrument assisted by the appsheet to identify misconceptions of algebra material, the
researcher also noted the obstacles found by the researcher during the product development
process at each stage, namely as follows:

Table 9. Constraints to Instrument Development

Research Stages Constraint
Preliminary Preparation The difficulty in determining the research schedule is because
Design teachers do not want their teaching and learning schedules to be

disrupted, so the research is carried out after class hours are finished.

Development ~ Researchers have difficulty in determining the initial idea for
designing the instrument to be developed. Lack of ability of
researchers to create instrument designs using the appsheet
application

Formative  Self-evaluation The preparation of the instrument took quite a long time

Evaluation Prototyping It is difficult to find expert review because many other researchers

(expert review  also request instrument validation, thus making the wvalidation

& one-to-one)  process quite hampered. Due to the rule that students at SMP Negeri
1 Margaasih are not allowed to bring cell phones, coordination with
the school is needed so that only students who are being studied are
allowed to bring cell phones.

Small Group The application sometimes experiences errors because it is used by
many users at the same time, so different codes must be created
when inputting data.

Field Test The application sometimes errors because the student's email is
problematic, so a new email is needed to be able to use the
application.
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Discussions

This Design-Research (DR) method development research was used by researchers in the
process of developing a three-tier diagnostic test instrument assisted by an appsheet to
identify misconceptions in junior high school students' algebra material. The model used in
this study is Design-Research with a type of development studies with two stages, namely
preliminary design and formative evaluation.(Nizar et al., 2018)

The preliminary design stage consists of two stages, namely the planning stage and the
development stage. Researchers conducted a needs analysis by analyzing the 2013 curriculum
for mathematics for grade VIII junior high school to identify basic competencies, learning
outcomes, learning indicators and materials contained in the developed learning media.
According to Murti (Yanmadika et al., 2020) the implementation of the 2013 curriculum by
the government is expected to help prepare students' skills in facing 2Ist century
developments such as critical thinking skills, creative thinking skills and communication
skills.

The development stage is carried out after the planning stage is completed. This stage consists
of three stages, namely the topic development stage, namely by developing basic algebra
topics based on indicators and learning objectives achieved, the drafting stage by determining
the sequence of topics and components written or designed into a prototype of learning media
including competencies consisting of core competencies, basic competencies and indicators to
identify student misconceptions in algebra material. There is a menu in the form of a guide,
about, questions and questionnaires. and the prototype production stage, the researcher
designs the results of the background design, elements or icons, buttons according to algebra
material, neat and colored text, tables that are arranged and adjusted to the text so that the
appearance of each page is neatly and attractively arranged.

According to Tessmer (Purwitaningrum & Prahmana, 2021) the formative evaluation stage
consists of self-evaluation, expert review and one-to-one, small group and field test stages. At
the self-evaluation stage, researchers with the help of supervisors assess and re-examine
prototype 1 of the developed learning media. After improving the self-evaluation, the
researchers then move on to the expert review stage. Prototype 1 of this learning media in the
form of a diagnostic instrument was validated by two lecturers and one teacher as material
experts and one media expert lecturer. There are several things that need to be revised, namely
the initial display adding a log in button (ID and Password), adding an image design to the log
in feature, and adding a menu of instructions for working on and attendance. This diagnostic
instrument media was revised according to suggestions from experts so that its use is
attractive and in accordance with its function, namely being able to identify student
misconceptions in algebra material and the media design is inseparable from the elements of
the algebra material itself.

The one-to-one stage was conducted with three students of SMP Negeri 1 Margaasih who had
taken the mathematics subject of algebra material. This stage aims to test the practicality of
prototype 1 that has been made by the researcher from the user's perspective by filling out the
student response questionnaire sheet regarding the use of prototype 1. The results of the
assessment of the responses of three students who had answered the student response
questionnaire at the one-to-one stage stated that on average students answered in the agree
category. Comments and suggestions from the one-to-one results were then used to improve
prototype 1 so that prototype 2 was produced.

The results of the prototype 1 revision are that the answers at level 2 in each question are
provided up to option 'e' which is an open answer to give students the opportunity to express
their opinions, the answer at level 2 in question number 7 is about the process of solving the
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question, the answer at level 2 part 'd'" in question number 10 becomes "Repeated
multiplication as many times as the exponent then multiplied according to the rules of
algebraic multiplication", writing the answers from algebra in questions number 2 and 7 must
still be in accordance with the rules, the application title becomes more attractive, there is a
log-in menu, adding a guide menu and about the application, there is a picture design on the
display in each menu and there is a menu of instructions for working on it.

After the researcher revised prototype 1 and produced prototype 2, then at the small group
stage, prototype 2 was given to six students of SMP Negeri 1 Margaasih who had studied
algebra material to see the practicality of the learning media developed. Based on the results
of the questionnaire answered by six students at the small group stage, it was stated that the
average student answered in the agree category. Comments and suggestions from the small
group results were then used to improve prototype 2 so that prototype 3 was produced.

The results of the prototype 2 revision are that the answers at level 2 in each question are
provided up to option 'e'" which is an open answer in order to provide students with the
opportunity to express their opinions and the answers at level 2 in question number 7 are
regarding the process of solving the question.

After the small group stage is carried out, the next stage is the field test stage. After obtaining
prototype 3, the instrument is tested at the field test stage to see the potential effects on
student responses. According to Anisah et al. (2011) that products that have been tested at the
field test stage must have met the quality criteria. There are three quality criteria, namely
validity (from experts, colleagues and mathematics teachers), practicality (easy to use and can
be used in the learning process), and questions have potential effects seen from the results of
students' mathematical reasoning ability tests (Van Den Akker, 1999).

CONCLUSION

This study concluded that the development of a three-tier diagnostic test instrument assisted
by Appsheet to identify junior high school students misconceptions in algebra was
successfully carried out using a design research method with two stages, namely the
preliminary design and formative evaluation. The expert review results categorized the
developed instrument as feasible for use, indicating that it met the standards of validity and
practicality as a diagnostic tool. Moreover, the instrument proved effective in identifying
students misconceptions in algebra, showing that the integration of Appsheet can enhance the
accuracy and accessibility of diagnostic assessments in mathematics learning.

Despite its success, several challenges were encountered, including limited technical skills in
designing with Appsheet, lengthy instrument preparation, and insufficient school facilities for
mobile-based implementation. Occasional technical errors also occurred when the application
was accessed by many users simultaneously. Therefore, future studies are recommended to
further improve and expand the use of digital diagnostic tools in mathematics education.
Teachers and schools should be encouraged to adopt similar technology-based instruments
and provide adequate infrastructure and training support. Continuous updates and refinements
of digital platforms like Appsheet are essential to ensure stability, accessibility, and
sustainability in classroom practice.
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