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Guru masih belum memperhatikan standar minimum yang dicapai oleh
siswa, sehingga dalam pembuatan soal evaluasi kurang sesuai
kemampuan siswa dan pencapaian kompetensi dasar dari materi pokok
yang dipelajari. Penelitian ini bertujuan untuk menciptakan instrument
penilaian hasil belajar matematika siswa kelas IV SD. Penelitian ini
menggunakan penelitian pengembangan. Model yang digunakan pada
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dan reliabilitas menunjukkan jumlah butir soal yang valid sebanyak 18
butir soal yang dinyatakan valid dan 2 butir soal yang tidak valid.
Setelah itu dilakukan uji reabilitas menggunakan rumus Kuder
Richardson 20 (KR-20) dengan bantuan aplikasi Microsoft Office Excel.
Hasil perhitungan reliabilitas instrument diperoleh ri1 = 0,82 memiliki
konsistensi yang “sangat tinggi”. Maka, instrument penilaian hasil
belajar matematika siswa kelas IV SD valid dan layak digunakan
sebagai instrumen penilaian hasil belajar matematika. Implikasi
penelitian ini yaitu instrument dapat dijadikan sebagai pedoman untuk
mengembangkan instrument penilaian lainnya dan dapat membantu
guru memahami cara pembuatan soal yang baik, sehingga tujuan
pembelajaran dapat tercapai dengan optimal.

ABSTRACT

Teachers still do not pay attention to the minimum standards or basic competencies that must be
achieved by students, so that in making assessment questions it is not according to students' abilities
and the achievement of basic competencies from the subject matter being studied. This study aims to
create an instrument for assessing mathematics learning outcomes for fourth grade elementary school
students. This type of research is development research. The model used in this study is using the
ADDIE model. The subjects used were 2 mathematicians/experts and 30 students as respondents.
Data collection technigues are observation, interviews, document recording, tests. The results of the
study were analyzed with validity and reliability showing the number of valid items as many as 18
items that were declared valid and 2 items that were not valid. After that, the reliability test was carried
out using the Kuder Richardson 20 (KR-20) formula with the help of the Microsoft Office Excel
application. The results of the calculation of instrument reliability obtained r11 = 0.82 has a "very high"
consistency. Thus, the instrument for assessing mathematics learning outcomes for fourth grade
elementary school students is valid and appropriate to be used as an instrument for assessing
mathematics learning outcomes. The implication of this research is that the instrument can be used as
a guide for developing other assessment instruments and can help teachers understand how to make
good questions, so that learning objectives can be achieved optimally.

1. INTRODUCTION

Learning is delivering information or knowledge to students (Dwipayana et al., 2018; Sari et al,,
2016). The learning process is said to be successful if all students take an active role in learning (Abdul
Karim et al., 2020; Soekisno, 2015). Learning becomes effective if the teacher can create a conducive
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learning environment. Teachers must create effective learning in all subjects, including mathematics
learning (Crismono, 2017; Febriana et al., 2020). Mathematics learning is a mathematical connection
ability that means connecting mathematics learning accompanied by solutions such as linking between
topics, linking between concepts with daily life applications (Bayles et al,, 2021; Davidi et al,, 2021;
Nugraheni, 2013). Mathematics learning aims to develop cognitive aspects and affective aspects in which
life values are contained (Bosica et al., 2021; Miranda et al.,, 2021). One example of learning mathematics
is inseparable from students' daily lives, such as fractions, when students divide objects into smaller parts
(Ardhiyah & Radia, 2020; Indriani, 2018; Trisnawati & Suharno, S dan Kamsiyati, 2019).

In general, the teacher acts as an evaluator of student learning, which means assessing student
learning. By assessing the students, the teacher will get feedback about the implementation of educational
interactions that have been carried out, whether or not it is appropriate and appropriate or not the
implementation of similar learning continues (Duran et al., 2019; Jannah et al., 2021; Kirom, 2017). A
good assessment has principles such as being objective, integrated, economical, transparent, accountable,
and educative (Sari & Setiawan, 2020; Subagia & Wiratma, 2016). Assessment activities are usually
carried out at the end of learning, with teacher assessment activities to determine the extent to which
students understand the material presented in the learning process (Febriyanti & Jayanta, 2018; Gaol et
al, 2017). Quality education reflects a credible and quality assessment. For this reason, teachers are
required to provide a comprehensive and comprehensive assessment of the achievement of student
competencies (Dessiane & Kristin, 2021; Kim & Sihyun Park, 2021; Setiawan, 2017). Credible and quality
assessments influence the expected results (Friantary & Martina, 2018; Maqgableh & Alia, 2021;
Wicaksono et al,, 2020). The assessment does not only look at the results, but the assessment looks at the
overall planning, implementation, and reporting (Pantiwati, 2016).

However, in reality, many teachers have difficulty making student learning assessment
instruments (Ariani, 2020; Arif, 2016; Wulandari et al, 2019). In addition, the low student learning
outcomes are caused by the lack of suitability of the learning outcomes instruments with the level of
students' abilities (Maghfiroh & Hardini, 2021; Sari et al., 2019). This problem is also experienced by
elementary schools in the Lompa Batang cluster. Based on interviews with several elementary school
teachers in the Lompa Batang Gugus, it was found that there were several obstacles in the assessment of
mathematics learning such as the assessment instruments used by classroom teachers, basic
competencies and assessment indicators with questions that needed to be sorted and readjusted.
Teachers still do not pay attention to minimum standards or basic competencies, learning objectives that
students must achieve. The teacher still makes assessment questions in certain materials or accordance
with students' abilities regardless of whether the student has achieved the essential competencies of the
subject matter being studied. In addition, there is a lack of validity and reliability of a tested assessment
instrument. Student learning outcomes in mathematics content are still low. Teachers do not have a clear
assessment instrument grid, which is the initial foundation for adjusting the competencies to be measured
in making the related assessment instruments. It is important to note because it will impact the
assessment of student learning outcomes that are less than optimal and accurate. Each student needs to
get an evaluation that can test the extent of their understanding of a particular material topic. So, if the
teacher still uses an assessment instrument whose validity and reliability are not tested, it will impact
student learning outcomes that are less precise.

One solution that can be done is to develop an assessment instrument. Assessment is an activity
to measure the achievement of student learning outcomes (Wicaksono et al., 2016; Zuliani et al., 2017).
Measurement of student learning achievement includes cognitive, affective, and psychomotor assessments
(Asghar et al, 2018; Lwande et al, 2021). Specifically, the cognitive domain is divided into two
dimensions of cognitive processes and the dimensions of knowledge. The cognitive process dimension
contains six categories of Bloom's Taxonomy, namely remembering (C1), understanding (C2), applying
(C3), analyzing (C4), evaluating (C5), and creating (C6). Meanwhile, the knowledge dimension contains
four categories, namely factual knowledge (K1), conceptual knowledge (K2), procedural knowledge (K3),
and metacognitive knowledge (K4) (Gunawan & Palupi, 2012; Netriwati, 2018; Widodo, 2020). This
mathematics learning outcome instrument can assist teachers in measuring students' abilities and
understanding, especially fractional material. The instrument developed is by the demands of essential
competencies and indicators developed on fractional material. This instrument can measure students
according to competency standards and appropriate assessment indicators and can make learning
outcomes better so that this will have an impact on both students and teachers.

Previous research stated that the developed mathematics learning outcome assessment
instrument was suitable for assessing students (Faidah et al, 2019; Ndiung & Jediut, 2020). Another
finding states that HOTS-based questions are essential to measuring learning achievement (Prastikawati
etal, 2021; Umami et al.,, 2021). Quality assessments influence the expected results (Friantary & Martina,
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2018; Wicaksono et al,, 2020). The difference in previous research is that the instrument measures
students' high-level abilities and uses strategies. Meanwhile, the development of this instrument focuses
more on measuring students' abilities in achieving essential competencies and indicators, especially on
fractional material. There has been no development related to learning outcomes instruments in Class IV
Elementary School Cluster Lompa Batang, Melaya District, based on previous research. This study aims to
create an instrument for assessing mathematics learning outcomes in the fraction material of fourth-grade
students at the Lompa Batang Elementary School, Melaya District. The existence of this written instrument
is expected to improve students' thinking skills and student learning outcomes.

2. METHOD

This type of research is Research and Development, which is research used to develop a
particular product and test its effectiveness. This development research was designed using the ADDIE
model (analyze), (design), (development), (implementation), and (evaluation) (Wulandari et al., 2020). In
connection with the current covid-19 pandemic, the implementation and evaluation stages cannot be
carried out due to conditions that are not yet possible. The analysis phase is carried out by seeking
information related to student needs and analyzing learning topics. The planning stage is the design of the
fourth-grade elementary school mathematics content assessment instrument. The development stage is
the embodiment of the previous design stage. At the design stage, a grid of approved assessment
instruments has been prepared to proceed to make items. The implementation stage is to implement the
assessment instrument developed, which has gone through trials and has been declared relevant, valid
and reliable, so it is feasible to test the learning outcomes of the ADDIE model presented in the form of an
image as shown in Figure 1.

Figure 1. ADDIE Development Model (Wulandari et al., 2020)

Research on the development of an instrument for assessing Mathematics learning outcomes on
the Fractional Material of Class IV Students at the Lompa Batang Elementary School, Melaya District, will
be submitted to experts in the field of Mathematics. The subjects used were two mathematicians and 30
students as a test. The data collection method is the method that will be used in this development
research. Several types of data collection methods are used in this study, namely, observation, interviews,
document studies, and tests. In this development research, the instrument used is an assessment
instrument in the form of a test. The type of test used is an objective test in the form of multiple
choice. Multiple choice is a test in which each item provides several alternative answers or answer choices,
one of which is the correct answer, while the incorrect option is a distractor. Multiple-choice tests are
arranged according to the number of essential competencies and indicators found in fourth-grade
mathematics learning in the odd semester. There will be four options or four alternative answers in the
multiple-choice test, namely (a, b, ¢, and d), which are alternative answers. The data analysis method is the
method that will be used to find out the description of whether or not the assessment instrument is used
as an evaluation tool. An instrument can be said to be suitable by knowing the validity and reliability
instrument. Based on that in this development, research through test validity and test reliability. The
validity test that will be used in this development research is the Gregory formula. The assessment
instrument used was multiple choice and in the form of a 0 and 1 value dichotomy. The validity test of the
selected items was the biserial correlation technique. The reliability of a test or a measuring instrument is
said to be reliable if the test is consistent. To calculate the instrument's reliability value, the formula used
is Kuder Richardson 20 (KR-20). In measuring the reliability of a test using the table of criteria presented
in Table 1.
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Tabel 1. Kriteria Reliabilitas Instrumen

Test Reliability Criteria
0.0-0.19 Very low
0.20-0.39 Low
0.40 - 0.59 Currently
0.60 - 0.79 Tall
0,.80-1.00 Very high

(Agung, 2011)

3. RESULT AND DISCUSSION

Result

This research development process uses the ADDIE model, which is a research model consisting
of several stages. The ADDIE model is a model that seeks to solve learning problems and student
characteristics because it is programmed and systematic. This model consists of five stages, including
analysis (analysis), design (planning), development (development), implementation (implementation),
and evaluation (evaluation). In this development, the stages carried out are only up to the development
stage because of the current situation and conditions, namely the Covid-19 pandemic, so the
implementation and evaluation stages cannot be carried out. This development chose the ADDIE model
because the model has a systematic and programmed sequence and considers the needs and
characteristics to produce an appropriate instrument for students. The first stage is analysis (analysis) by
analyzing needs and topics. The analysis of needs in question refers to teachers and students to find out
the mathematical assessment instruments needed for evaluation tools for students in learning
mathematics outcomes by teachers at the Lompa Batang Elementary School, Melaya District, through
observation and interviews with several teachers. The needs analysis found that it was necessary to
develop a valid and appropriate instrument for assessing mathematics learning outcomes, especially in
the fractional material at the Lompa Batang Gugu's Elementary School, Melaya District. Learning topics
are meant to analyze core competencies, essential competencies, indicators, and learning objectives
through teacher books toto design relevant assessment instruments. The results of the topic analysis show
that it is necessary to adjust the assessment indicators with essential competencies to produce
instruments that can test students according to the exemplary standards.

Table 2. Grid of Assessment Instruments

Basic Indicator Question Cognitive Level Question
Competence Form C2 C3 C4 C5 Cé6 number
3.1 Explain 3.1.1 Determine Multiple N 1,2
equivalent equivalent fractions choice
fractions with  with pictures.
pictures and
concrete
models 3.1.2 Comparing Multiple v 3,4,5
fractional values. choice
3.1.3 Converting a Multiple v 6,7
fractional value to a choice
simple fractional value.
3.2 Explain the 3.2.1 Converting Multiple v 8,9
various forms  common fractions to choice
of fractions mixed numbers and
(ordinary, vice versa.
mixed, 3.2.2 Determine the Multiple v 10,11
decimal, and place value of the choice
percent) and decimal fraction.
the 3.2.3 Convert common Multiple v 12,13
relationships fractions to decimal choice
between them. fractions and percents.
3.3 Explain 3.3.1 Find the result of Multiple V 14,16
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Basic Indicator Question Cognitive Level Question
Competence Form C2 C3 C4 C5 Cé6 number
and perform adding and subtracting choice
estimations of  the same denominator
the number, as the picture.
difference, 3.3.2 Find the results of =~ Multiple N 15,18
product, and adding and subtracting choice
quotient of fractions with different
two whole denominators.
numbers as 3.3.3 Find the result of Multiple Vv 17
well as adding and subtracting choice
fractions and mixed numbers.
decimals. 3.3.4 Solving fractional Multiple v 19,20
number problems choice

through activities that
occur in everyday life.

The development stage is carried out by making instruments according to the planned grid. It
begins with the creation of each item that has been adjusted to the predetermined assessment indicators.
The assessment instrument is each item based on cognitive level based on Bloom's Taxonomy. The
assessment instrument that has been prepared has gone through revision based on input from the
supervisor and has been continued with expert tests in mathematics. The expert test is carried out with
two experts in the field of mathematics to get data for each item that is declared relevant or not in terms of
content or material. Instruments that have gone through expert testing are re-tested with students at the
Lompa Batang Gugus's Elementary School, Melaya District, and get the data is used to determine whether
the items are valid. The assessment instrument in this study was tested with two expert judges to
determine the validity of the content. Based on the content validity test data conducted by experts/judges,
the results are shown in Table 3.

Table 3. Expert Test Results

Expertl ExpertII
Relevance Irrelevant Relevance Irrelevant
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15, - 1,2,4,5,6,7,8,9,10,11,13,
16,17,18,19,20. 14,15,16,17,18,19,20.

Based on the calculation of the content validity of the Mathematics learning outcome assessment
instrument, the result is 1.00. Then the content validity results show that the number 1.00 is converted
into a table of content validity criteria providing information that the content validity of the mathematics
learning outcomes assessment instrument is "very high." Furthermore, the validity of the items was
tested. The data used were obtained when the instrument was tested with fourth-grade students of the
Lompa Batang Group. The instrument trial process was carried out with a small group test due to the
pandemic situation and conditions that required students to attend school with 50% of the total number
of students in each class with social distancing. So that in testing the questions carried out by small group
tests in each school. The data obtained were analyzed by using a biserial correlation formula and in the
calculation using Microsoft Excel. Based on the test instrument with a small group test with a total of 30
students or 30 respondents and using a significant level of 5%, namely rtable = 0.361. Each correct item
must have rcount > rtable. If rcount < rtable, the item cannot be declared valid. So based on the analysis of
the data obtained, 18 items were declared valid, and two were invalid, namely in questions numbers 7 and
13. The reliability test of an instrument was carried out when the instrument was valid. So that in this
case, the number of items used is 18 items because the item validity test shows 18 valuable items. In
calculating the instrument's reliability using the biserial points of the Kuder Richardson (KR20) formula
using the Microsoft Excel application in the calculation. Based on the calculations carried out, from 18
valuable items or n = 18, it was obtained that the instrument's reliability, r11 = 0.82. It was then converted
to determine the level of reliability on the instrument with the Test Reliability Criteria. So it can be
concluded that the level of reliability of this assessment instrument has a "very high" consistency.

Discussion
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Based on the results of data analysis, it can be concluded that the assessment instrument is valid
and feasible to be used as an assessment instrument for students—several factors, namely as follows,
cause instruments that are valid and appropriate to use. First, the instrument that assesses mathematics
learning outcomes is valid and feasible because it has met the requirements of a good assessment
instrument. A good instrument is if it has passed the correct instrument procedure (Gaol et al., 2017;
Pentury et al.,, 2019). The instrument developed has been through validity and reliability tests (Monica et
al, 2011; Schlimbach & Asghari, 2020). In addition, this instrument has been revised according to
suggestions and input from experts so that the assessment instrument developed is better.

Second, the assessment instrument can be used to obtain information and develop thinking skills
on fractional material. An instrument is a measuring tool that can be used to assess something in collecting
data to obtain the desired information (Anwar et al., 2020; Gaol et al., 2017; Srirahayu & Arty, 2018). The
existence of an instrument aims to determine the achievement of student understanding (Adjii, 2019;
Yusup, 2018). Each test item must be arranged according to the learning objectives and level of student
competence (Chan & Ismail, 2014; Segers et al., 2018). The instrument development research has very
high validity and reliability criteria. Based on the results obtained, the learning outcomes instruments
have validity and reliability, in very high criteria. So that this instrument can be used as an evaluation tool
or an accurate learning assessment on the cognitive aspects of mathematics learning outcomes, especially
the fraction material.

The findings of previous research stated that the assessment instrument was valid and reliable,
feasible to use, and could measure students' abilities (Arif, 2016; Solihah et al., 2020; Yusup, 2018). Other
findings also state that assessment instruments can measure students' understanding (Ndiung & Jediut,
2020; Utami & Wardani, 2020). Another finding states that test questions are essential to measure
learning achievement (Prastikawati et al., 2021; Umami et al., 2021). So, it can be said that the instrument
for assessing learning outcomes in grade IV elementary school mathematics is valid and can be used to
measure students' abilities. The advantage of this research is that the instrument created has been
validated and developed with the ADDIE model, so it is feasible to use. However, this research also has
limitations: it cannot be carried out until the implementation stage, besides that instrument trials are only
carried out on a small number of students. This research contributes to teachers making good learning
outcomes instruments. This research implies that the instrument can be used as a guide for developing
other assessment instruments and help teachers understand how to make good questions so that learning
objectives can be achieved optimally.

4. CONCLUSION

Based on the results of data analysis, the instrument obtained very high validity and reliability.
The learning outcomes instruments for the fourth-grade elementary school students have met the valid
and reliable criteria. So it can be said that the instrument for assessing learning outcomes in mathematics
for fourth-grade elementary school students is valid and feasible to be used as an assessment instrument
for students.
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