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Abstrak

Guru kesulitan dalam mengukur kemampuan pemahaman dan problem solving pada siswa sehingga
kemampuan tersebut tidak terukur dengan baik. Tujuan dari penelitian ini adalah menganalisis butir kualitas
pemahaman konsep dan problem solving dari materi perubahan lingkungan dengan menggunakan alat
ANATES. Metode deskriptif kuantitatif digunakan dalam penelitian ini. Alat penelitian terdiri dari soal objektif
dan essay yang diujikan kepada peserta didik kelas XI SMA setelah diverifikasi oleh para ahli. Metode
pengumpulan data menggunakan kuesioner. Instrumen pengumpulan data menggunakan lembar kuesioner.
teknik analisis data menggunakan analisis kuantitatif. Temuan analisis menunjukkan bahwa meskipun ada
beberapa hal yang perlu dimodifikasi, sebagian besar butir soal memiliki validitas yang baik. Reliabilitas
instrumen termasuk dalam kategori tinggi dan sangat tinggi. Indeks kesukaran soal, yang bervariasi dari
mudah hingga sulit. Mayoritas soal masuk dalam kategori sangat baik untuk daya pembeda. Berdasarkan hasil
penelitian ini, soal-soal secara umum berkualitas tinggi dan dapat digunakan untuk menilai pengetahuan
konseptual dan kemampuan problem solving peserta didik terkait materi perubahan lingkungan.

Kata Kunci: Kualitas Butir Soal, Pemahaman Konsep, Problem Solving, Perubahan Lingkungan, Aplikasi
ANATES

Abstract

Teachers need help to measure students' understanding and problem-solving abilities, so these abilities are not
measured well. This research analyses the quality of understanding concepts and problem-solving from
environmental change material using the ANATES tool. Quantitative descriptive methods were used in this
research. The research tool consists of objective questions and essays tested on class XI high school students
after being verified by experts. The data collection method uses a questionnaire. The data collection instrument
uses a questionnaire sheet. Data analysis techniques use quantitative analysis. The findings of the analysis show
that although several things need to be modified, most of the items have good validity. The reliability of the
instrument is in the high and very high categories. Question difficulty index, which varies from easy to
complex. The majority of questions fall into the outstanding category for differentiating power. Based on the
results of this research, the questions are generally of high quality. They can assess students' conceptual
knowledge and problem-solving abilities related to environmental change material.

Keywords: Quality of Test Items, Understanding Concepts, Problem Solving, Environmental Changes,
Application of Anates

1. PENDAHULUAN

Success in the teaching and learning includes several components, approaches, and
various teaching methods. The aim of holding the learning process is for students' success in
education, both in a subject and in education in general (Febliza & Okatariani, 2020; Rusdi et
al., 2022; Supriyati & Wijono, 2021). Student factors are critical in addition to other factors.
The learning process can occur due to a person's interaction with their environment
(Daryanto et al., 2020; Hilliard et al., 2020). One sign that someone has learned is a change in
behaviour in that individual that occurs consciously, is continuous and functional (Chairudin
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& Dewi, 2021; Ramda et al., 2022). Suitable learning activities expect students to be more
critical in analyzing and be more sensitive to global issues and, most importantly, can
improve students' understanding of concepts and problem-solving (Lidiawati et al., 2021;
Septina et al., 2018; Sukmasari & Rosana, 2017). Therefore, innovative learning approaches
can be used as an effort to train students' understanding and problem-solving abilities.

However, the current problem is that many students still have low understanding and
problem-solving abilities. Previous research findings also reveal that many students have low
comprehension abilities due to ineffective learning activities (Argarini, 2018; Khusniyah &
Hakim, 2019). Other research also reveals that low problem-solving abilities in children are
caused by students who are only used to listening to teacher explanations, thus not training
students' problem-solving abilities (Azizah et al., 2018; Safhalter et al., 2022; Syaripudin,
2019). Learners' cognitive and metacognitive difficulties can be resolved by receiving either
the necessary external support or help finding solutions. The SMA Negeri 6 Kerinci
observations found that students were less active in the learning process. This can be seen
from the small number of students who ask and respond to questions asked by the teacher. In
learning, students do not dare to ask questions if there is material they do not understand.
Apart from that, based on the results of interviews with teachers, it was also found that
teachers had difficulty measuring the ability to understand concepts and solve problems in
environmental change material. This causes children's ability to understand concepts and
solve problems less well measured.

Assessing students' conceptual knowledge and problem-solving abilities is an
essential step in assessing the effectiveness of the learning process. Creating and analyzing
well-formulated question items is an appropriate substitute for conducting assessments
(Hutabarat, 2019; Lubis et al., 2022). Incorporating environmental change material into the
curriculum is very important for teaching students about real environmental challenges that
affect their daily lives, as well as being important from a scientific point of view (Alkhasanah
et al., 2022; Kurniasari et al., 2021). To ensure that students understand these concepts and
can use them to overcome problems related to environmental change, it is essential to create
exciting learning plans (Anugrah et al., 2020; Putri et al., 2020). The topic of environmental
change is complex and diverse, covering elements such as pollution, deforestation and
climate change, among others.

Understanding these concepts and solving related challenges requires critical thinking
and strong analytical skills (Ambaryani, 2017; Anugrah et al., 2020; Putri et al., 2020; Varisa
& Fikri, 2022). Questions intended to evaluate students' understanding of ideas and problem-
solving abilities should reflect the complexity of the topic and stimulate deep, critical
thinking. The effectiveness of the questions in evaluating these two aspects is proven by
analyzing the quality of the questions carried out by the Anates application. A thorough study
is required to verify that each question is suitable for assessing students' conceptual
knowledge and problem-solving abilities. Some indicators of a question item's quality include
its validity, difficulty level, and ability to differentiate. The ANATES (Test Analysis)
application is helpful in this situation. With the help of ANATES, instructors can improve
and hone evaluation tools, provide comprehensive information about the quality of each
question item, and evaluate question items statistically (Fietri et al., 2021; Zamzaili & Swita,
2021) .

Previous research states that the ANATES application provides various features that
allow educators to analyze test item statistics, such as analysis of item difficulty, item
discrimination, and test reliability (Lestari et al., 2024; Zamzaili & Swita, 2021). Teachers
can group questions according to their difficulty level, from simple to very challenging, using
ANATES. Additionally, the software can assess how healthy questions separate students with
high and low ability levels. The findings of the ANATES analysis can be a basis for
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improving the quality of questions to create a more reliable and valid evaluation tool (Fiska et
al., 2021). Using the ANATES program to assess the quality of question items in
environmental change materials is an essential first step in ensuring that student evaluations
of educational efforts are accurate and objective. Teachers can increase their confidence that
evaluation findings adequately reflect students' conceptual understanding and problem-
solving abilities by ensuring high-quality questions. Based on this, this research aims to
analyze the quality of conceptual understanding and problem-solving items in environmental
change material using ANATES.

2. METODE

This research is a quantitative descriptive research. This indicates that the goal of the
study is to use numerical data to accurately depict a phenomenon. To get objective results,
the data is subsequently processed using statistical techniques. In descriptive research, the
information is given in the form of words that fully and precisely describe the research object
based on the available field data, without drawing any broad judgments (Zellatifanny &
Mudjiyanto, 2018). The research was conducted at SMA Negeri 6 Kerinci. Students who
have studied environmental change-related material are used as research subjects. Sampling
is done using a straightforward random sampling technique since every person has the right
to be included in the sample. In this case, one class, namely class XI Science 1 consisting of
35 students, was used as a sample. The method used to collect data is a questionnaire. The
questionnaire method was used to collect data regarding students’ Concept Understanding
and Problem Solving abilities. Data collection instrument with questionnaire sheet.

A description question with five questions is used for problem solving, while a
questionnaire with twenty objective questions is used as an instrument to grasp the subject.
Validity, reliability, degree of difficulty, and question differentiation are the factors that were
utilized to gauge the quality of the questions in this study. This study looks at the idea and
problem solving components of environmental change materials. Techniques for descriptive
statistical data analysis are performed using the Anates program version 4.0 for Windows.
The following is how to operate the Anates 4.0 Windows software: 1) Start the Anates
Windows application (4.0). 2) Clicking "Create New File" will open a dialog box. 3. After
that, fill up the dialog box with the data according to the query parameters you wish to verify.
4) Next, add the data that needs to be assessed, such as the quantity of subjects, queries, and
response options. Next, note each student's response in accordance with the assignment
number. 6) To confirm that the file has been saved, click "save". If you choose "process all
automatically,” the information will be handled.

Analyzing comprehension of concepts and addressing issues with the use of the
Anates Windows application version 4.0, specifically: Authenticity The test question is
administered via empirical validation. Determining the instrument's validity in evaluating
learning outcomes is the goal of validation. Using Anates 4.0, an empirical validation
analysis was conducted. In data processing, question items are considered legitimate if there
is a valid or very valid correlation between the scores on the question and the total scores.
Anates version 4.0 was used to test the research instrument's reliability. The researcher's
interpretation of the reliability value is as follows (Sundayana, 2016). 1) 0,00 < r < 0,20:
Very Low; 2) 0,20 <r < 0,40: Low; 3) 0,40 <r < 0,60: Moderate; 4) 0,60 <r < 0,80: High; 5)
0,80 < r < 1,00: Very High. The Anates version 4.0 data provided the questions' unique
selling point. Academic interpretations of the discriminating power are classified showed in
Table 1.

373



Item Quality Analysis of Concept Understanding and Problem Solving in Environmental Change Materials Using ANATES

Table 1. Discriminating Power Criteria

Difference Power Index Classification
0.00 - 0.20 Ugly
0.21-0.40 Enough
0.41-0.70 Good
0.71-1.00 Very Good

(Sudijono., 2018)

The Anates version 4.0 analysis of the problem yields the instrument's difficulty level.
The following standards apply for interpreting the questions' difficulty indeks showed in
Table 2. comprehension to select the trick response instead of the correct one (Rahayu &
Djazari, 2016). The deceptive index values and the distribution of the findings from the
examination of the caliber of misleading questions in the science literacy questions that were
employed are shown in the Table 3.

Table 2. Criteria for Interpretation of Difficulty Level

Difficulty Index Classification
0.00-0.30 Difficult
0.31-0.70 Enough
0.71-1.00 Easy

(Sudijono., 2018)

Table 3. Criteria for Interpretation of the Quality of Scammers

Trickster Index Classification
Very Repair
Repair
Not Good
Bad
Very Bad
(Arbiatin & Mulabbiyah, 2020)

A wWMNPEF,O

3. HASIL DAN PEMBAHASAN

Hasil

The Reliability The validity level of an instrument can be used to determine the test of
that instrument. Measurement validity encompasses not only measurement accuracy but also
the relationship between the target to be measured and the measuring instrument. Validity in
the context of exam questions indicates how much the questions truly assess students'
conceptual knowledge and problem-solving abilities. The validity value indicated on the
instrument table shows this (Retnawati, 2016). An instrument is considered good and can be
utilized if it meets one of the three criteria: adequate, high, or very high with a correlation
value of 0.40 <rxy < 0.60, 0.60 <rxy < 0.80, or 0.80 <rxy < 1.00.

A correlation value of 0.73 was found based on the findings of the concept
comprehension ability test validated utilizing the ANATES 4.09 program. In the meantime,
the correlation value was 0.86 in the validation of problem-solving tasks for conceptual
understanding using the ANATES 4.09 program. Data analysis revealed that conceptual
comprehension questions had a high degree of difficulty and problem solving abilities
questions had an extremely high level of complexity. These findings suggest that the research
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tool is prepared for usage. The examination of the concept understanding questions revealed
that 16 questions met the good criteria and 4 questions met the bad criteria. Any question
items deemed unfit for usage will be changed or removed. The message was the same (Putra
et al., 2021). To ensure appropriate operation, questions that are no longer legitimate must be
changed again, and questions that are no longer useful must be eliminated and replaced with
new, better ones. This is done to ensure that the student assessment tool runs well and that the
exams students take are actually used to gauge how well they grasp the material. In the
meanwhile, the five-question problem-solving set forms part of the legitimate requirements.

In order for the data produced to be reliable, the Reality Test is utilized to see
consistent results and be free of measurement mistakes (Darma, 2021). Reliability is the
extent to which measurement results hold true when repeated or expanded upon on the same
problem using the same instrument. A measuring gadget is deemed dependable if it
consistently produces data after multiple tests (Amanda et al., 2019). An accurate
measurement device will yield the proper size (Hervi et al., 2023). The reliability test results
for concept comprehension ability objective questions were 0.84 and the reliability test
results for problem solving ability descriptions were 0.92 with a very high category,
according to calculations performed with the ANATES version 4.09 application (Sundayana,
2016). The dependability test's findings indicate a reliable test that is conducted on a regular
basis (Loka Son, 2019). A question must be sufficiently challenging to be able to distinguish
between pupils who have studied the subject and those who have not in order for it to have
discriminating power (Fatimah & Alfath, 2019). Finding the differences in pupils’ skills is the
aim of the discriminating ability exam. A greater index of question items indicates that the
questions are capable of measuring pupils' abilities (Nurhalimah et al., 2022). Distribution of
Differences in Objective Questions of Concept Understanding showed in Table 4.

Table 4. Distribution of Differences in Objective Questions of Concept Understanding

Differentiation Question Item Number Sum Percentage
0.00 - 0.20 (Ugly) - - -
0,21 - 0.40 (Enough) 4,12 2 10%
0.41-0.71 (Good) 1,3,5,7,11,17,20 7 35%
0.71-1.00 (Very Good) 2,6,8,9,10,13, 14, 15, 16, 18, 19 11 55%

Two questions (10%) had sufficient discriminating power, seven questions (35%) had
strong discriminating power, and eleven questions (55%) had very good discriminating
power, according to the calculation of objective questions for grasping the topic in Table 4.
Distribution of Difference in Problem Solving Descriptions showed in Table 5.

Table 5. Distribution of Difference in Problem Solving Descriptions

Differentiation Question Item Number Sum Percentage
0.00 — 0.20 (Ugly) - - -
0.21 —0.40 (Enough) - - -
0.41 -0.71 (Good) 2,4 2 40%
0.71 —1.00 (Very Good) 1,3,5 3 60%

Table 5 indicates that 40% of the questions had high discriminating power and 60%
had good distinguishing power based on the findings of the problem-solving calculations.
The trial of grasping concepts and solving problems was examined, and the results met
sufficient, good, and very good requirements. The findings show that the questions have
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educational value. The discriminating power of the question indicates how well it can
separate test takers with high and poor talent (Handayani & Iba, 2020).

Over half of the questions have a discriminating power, which is a sign of low quality.
The questions with good discriminating power (having sufficient and good criteria) must be
added to the question bank after the discriminating power analysis is finished, and the
questions with low discriminating power must be changed before being utilized in the
following learning session. Question items that are negatively distinctive must be removed
and avoided in subsequent learning outcome assessments (Fitriani, 2021). Measuring the
question's complexity is the goal of the question difficulty index. A question is deemed good
when it strikes a balance between difficulty and validity and reliability standards
(Nurhalimah et al., 2022). A query shouldn't be overly easy or difficult. Students won't be
motivated to put in more effort to answer questions that are too easy. However, because they
believe they are unable to answer the questions, pupils who believe the questions are too
challenging will usually quit up fast and get disinterested in trying again (Solichin, 2017a).
Distribution of Difficulty Levels of Objective Problems Understanding Concepts showed in
Table 6. Distribution of Difficulty Levels for Problem Solving Descriptions showed in Table
7.

Table 6. Distribution of Difficulty Levels of Objective Problems Understanding Concepts

Difficulty Index Question Item Number Sum Percentage
0.00 - 0.30 (Difficult) - - -
0.31 - 0.70 (Enough) 1-20 20 100%

0.71 — 1.00 (Good) - - -

Table 7. Distribution of Difficulty Levels for Problem Solving Descriptions

Difficulty Index Question Item Number Sum Percentage
0.00 — 0.30 (Difficult) 1 1 20%
0.31-0.70 (Enough) 1,2,3,5 4 80%

0.71 —1.00 (Good) - - -

The overall moderate difficulty level (100%) of objective questions requiring
conceptual knowledge is based on the results of a difficulty level investigation using Anatés
version 4 for Windows software. Conversely, there are four (80%) medium-complex
questions and one (20%) challenging question in the descriptive category. Not how many
students answer using the answer key, but rather how well the question is received by voters
is what determines the quality of the question (Yoshita Cahyaningrum et al., 2023). The way
pupils select their responses based on the options provided for every exam question is known
as the cheater's functioning (Arbiatin & Mulabbiyah, 2020). The following are the outcomes
of the concept understanding fraud: Quality Analysis of Deceivers About Understanding
Concepts in Table 8. According to calculations performed with Anates version 4.0, objective
questions pertaining to conceptual knowledge have an extremely high deception value of
100%. As a result, the concept comprehension question tool satisfies the requirements for
questions that can be applied to learning assessments.

Table 8. Quality Analysis of Deceivers About Understanding Concepts

Trickster Index Question Item Number Sum Percentage
0 (Very Good) 1-20 20 100%
1 (Good) - - 0%
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Trickster Index Question Item Number Sum Percentage
2 (Not Good) - - 0%
3 (Bad) - - 0%
4 (Very Bad) - - 0%
Pembahasan

The results of the data analysis show that most of the question items have good
validity. The reliability of the instrument is in the high and very high categories. Question
difficulty index, which varies from easy to complex. The questions were of high quality and
could be used to assess student abilities. This is due to the following factors. First, the test
items can be used by teachers to assess conceptual knowledge. Well-designed questions can
measure how much students understand the basic concepts being taught (Fitriani, 2021; Umi
Fatimah & Alfath, 2019). Questions presented asking students to explain the relationship
between two concepts or apply theory in new situations can provide an overview of
conceptual understanding. Items involving analysis or synthesis allow teachers to assess
factual knowledge and students' ability to connect and apply these concepts in a broader
context (Lestari et al., 2024; Yoshita Cahyaningrum et al., 2023). This is important for
measuring deep conceptual understanding. Well-designed questions will be in line with the
learning objectives that have been set. Thus, through test items, teachers can measure the
extent to which students achieve these goals, including understanding specific concepts
(Lestari et al., 2024; Umi Fatimah & Alfath, 2019).

Second, teachers can use the questions to assess students' problem-solving abilities.
Question items can be designed to reflect real-world situations or problems that require
applying the concepts studied (Nurhalimah et al., 2022; Yoshita Cahyaningrum et al., 2023).
This type of problem allows students to show how they can solve the problem in a relevant
and practical way. Problem-solving questions often require students to analyze information,
identify critical variables, and understand the relationships between various elements. By
assessing students' answers to these questions, teachers can evaluate their ability to analyze
problems in depth (Arbiatin & Mulabbiyah, 2020; Fietri et al., 2021). Problem-solving
questions often require students to develop and apply problem-solving strategies. This
process involves selecting appropriate methods, planning steps, and overcoming obstacles
that arise during the problem-solving process. Through assessment questions, teachers can
assess how effectively students develop and implement these strategies (Iskandar & Rizal,
2018; Umi Fatimah & Alfath, 2019).

Third, teachers can use the questions to determine students' level of knowledge
regarding learning, especially regarding environmental change material. Through assessing
questions, students get feedback about how much they understand the material (Solichin,
2017b; Utomo, 2022). This can help students identify areas that need improvement and
deepen their understanding of certain concepts. By using test items effectively, teachers can
gain deep insight into students' levels of understanding and adapt their teaching strategies to
meet students' learning needs better (Nurhalimah et al., 2022; Yoshita Cahyaningrum et al.,
2023). Previous findings are essential in assessing students' understanding and knowledge
(Masitoh & Aedi, 2020; Suci Mitra & Helendra, 2022). By designing questions that assess
various problem-solving aspects, teachers can gain deeper insight into students' abilities to
face and solve complex problems. The limitation of this research is that it only tests questions
that teachers can use to assess students’ understanding and problem-solving abilities,
especially regarding environmental change material. This research implies that the analysis
results can be used to develop other questions that can measure students' learning abilities.
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4. SIMPULAN

The concept of understanding ability test questions using the ANATES 4.09
application has correlation values to research findings. The reliability score of the objective
test of the ability to understand ideas and problem-solving ability is at a very high level. Two
questions have sufficient discriminating power, seven have discriminating solid power, and
eleven have excellent discriminating power based on objective questions of conceptual
knowledge. Forty per cent of the questions have good discriminating power, and sixty per
cent of the questions have high discriminating power, according to the calculation of the
problem-solving description. The descriptive questions include four in the medium category
and one in the difficult category. In contrast, the objective questions that assess content
understanding have a medium difficulty level. Understanding this meaning objectively has a
misleading value, namely a very high value. Conceptual understanding and problem-
solvingproblem-solving skills can be used as learning assessment tools in these situations.
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