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Abstrak

Masa transisi dari pembelajaran daring ke pembelajaran luring terbatas perlu penyesuaian ulang, contohnya waktu belajar.
Tujuan dari penelitian ini adalah membuat rancang bangun dan menganalisis kualitas instrumen evaluasi berdasarkan
validitas, reliabilitas, tingkat kesukaran, daya beda, dan efektivitas pengecoh. Penelitian ini merupakan penelitian
pengembangan dengan model ADDIE. Subjek penelitian adalah ahli isi mata pelajaran, ahli desain, ahli media, dan 25 siswa
kelas V. Pengumpulan data menggunakan metode tes dan nontes. Data dianalisis menggunakan teknik analisis kualitatif dan
kuantitatif. Hasil penelitian: (1) rancang bangun pengembangan instrumen evaluasi, (2) Hasil uji kualitas soal yang
berkategori cukup baik berdasarkan analisis soal yang mendapatkan 20 soal valid, reliabilitas sangat tinggi, tingkat
kesukaran perangkat soal 0,58 yang berkriteria sedang, daya beda perangkat soal 0,20 yang berkategori cukup baik, dan 23%
pengecoh berkategori cukup baik, 20% berkategori baik, 17% berkategori kurang baik, 17% berkategori jelek, dan 23%
berkategori sangat jelek. Jadi dapat disimpulkan bahwa instrumen evaluasi yang dikembangkan dapat menjadi variasi dalam
proses evaluasi.

Kata Kunci: Evaluasi, Instrumen, STEAM.

Abstract

The transition period from online learning to offline learning is limited to need to be readjusted, for example study time. The
purpose of this research is to design and analyze the quality of evaluation instruments based on validity, reliability, level of
difficulty, discriminating power, and effectiveness of distractors. This research is a development research with ADDIE
model. The research subjects were subject content experts, design experts, media experts, and 25 fifth grade students. Data
were collected using test and non-test methods. Data were analyzed using qualitative and quantitative analysis techniques.
The results of the study: (1) the design and development of evaluation instruments, (2) the results of the quality test of
questions that are categorized as good enough based on the analysis of questions that get 20 valid questions, very high
reliability, the level of difficulty of the test equipment is 0.58 which has moderate criteria, the different power of the device
0.20 items were categorized as good enough, and 23% of distractors were categorized as good enough, 20% were
categorized as good, 17% were categorized as poor, 17% were categorized as bad, and 23% were categorized as very bad.
So it can be concluded that the evaluation instrument developed can be a variation in the evaluation process.
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1. INTRODUCTION

The evaluation instrument that used since online learning due to the corona pandemic
is an online instrument. Online or virtual learning is carried out with the help of
communication technology such as smartphone and laptops as well as internet
networks(Dewi & Sadjiarto, 2021; Wulandari & Agustika, 2020). Based on an unstructured
interview with the teacher of fifth grade SD No. 3 Sibanggede, when learning online the
media that are often used are Google Classroom, Zoom Meeting, and Google Form. Google
Classroom as a means to provide learning materials and assignments, Zoom Meeting is used
as a face-to-face learning tool to explain material that students do not understand, and Google
Form is often used as an evaluation instrument. In addition to using Google Forms, teachers
also provide evaluations in Google Classroom and ask students to do handwritten questions
and then collected in the form of photos in Google Classroom (Chick et al., 2020; Fitriyani &
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Astuti, 2021). This of course aims to keep students writing. However, this is a little difficult
for the teacher. In which the teacher must correct the students' work one by one. In addition,
many students are also lazy to collect assignments so that many of them do not have grades.
Many also think that the evaluation process is not important so they do not do the tasks given.
Though evaluation is something that must be done in a lesson. Evaluation of the cognitive
domain or knowledge competence is useful to determine the level of achievement of learning
objectives, the level of success of learning that has been carried out, and also provides an
overview of student learning difficulties (Setemen, 2010).

Students who do not work on evaluation questions will hinder the course of learning.
The evaluation process is very important to determine the achievement of learning objectives
(Haryati et al., 2021). The most important part of learning to determine the quality of learning
and measure students' skills is the evaluation process (Hamidah & Wulandari, 2021). Based
on previous research, it was found that the evaluation tools used by teachers during online
learning have not fully utilized technology-based applications that can increase students'
motivation to do it (Kurnia et al., 2022). Teachers are required to make and use a tool to
make learning more interesting and students become active and easy to remember
(Oktariyanti et al., 2021). Google Form is considered to have been used too often so that
students feel boring.

Previous research regarding the development games with Wordwall found that games
with Wordwall were considered very practical and suitable for use in the learning process
(Oktariyanti et al., 2021). Wordwall is a website for education that has several choices of
evaluation games in it, one of which is multiple choice (Cil, 2021). Previous research has
shown that Wordwall easier for students to understand the material and makes it easier for
teachers to find out the results of student achievement (\Wafigni & Putri, 2021).

To support this, we need an approach that can be used to develop learning plans that
will be held. The STEAM approach is one approach that can be applied. The STEAM
approach combines Science, Technology, Engineering, Arts, and Mathematics in the learning
process with the aim that students easily understand concepts, explore their potential and can
apply the concepts learned in everyday life (Dwi Sari & Setiawan, 2020). Learning with the
STEAM approach can improve critical thinking skills which is one aspect of the cognitive
process needed to overcome problems in the 21st century, Birgili (Conradty & Bogner, 2018;
Komala & Rohmalina, 2021). The STEAM approach is also considered suitable for use in
elementary school education units. This is because the STEAM approach integrates several
disciplines, as well as thematically so that the materials studied are not rigidly restricted
(Estriyanto, 2020). Based on research conducted by Bedar and Al-Shboul in 2020, there is a
significant positive effect on students’ computational abilities after learning using the
STEAM approach (Bedar & Al-Shboul, 2020). Computational thinking is a process of
solving problems using logic gradually and systematically that is needed by students in
various fields (Angeli & Giannakos, 2020; Lee et al., 2014).

Based on those statements, a development of a STEAM-based evaluation instrument
with Wordwall was made on the social science knowledge competence of fifth grade
elementary school students. 3 Sibanggede to be an innovation or variation in the evaluation
process so that students are interested in working on evaluation questions given by the
teacher.

2. METHOD

This research is a development research with ADDIE model. The subjects of this
study were subject content experts, design experts, media experts, and fifth grade elementary
school students. This development research uses the ADDIE model. In this study, the ADDIE
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model was used to develop products in the form of interactive evaluation instruments in
social studies learning Theme 2 Subtheme 3 Learning 3 for fifth grade elementary school
students. The product developed in this research is an interactive evaluation instrument. The
ADDIE development research model was used in this study because the steps were easy to
understand and could be used to develop interactive evaluation instruments. In addition, this
ADDIE model contains evaluations at each stage which can minimize errors in product
development of this interactive evaluation instrument. These stages are Analysis (Analysis),
Design (Design), Development (Development), Implementation (Implementation), and
Evaluation (Evaluation) (Rasvani & Wulandari, 2021).

This study uses 2 methods to collect data for research purposes, namely the test and
non-test methods. The test method used in this study is an objective test. Objective tests are
given to students to obtain initial data in order to calculate the quality of the questions based
on validity, reliability, discriminating power, level of difficulty, and effectiveness of
distractors. While the non-test methods used in this study were observation, interviews,
questionnaires and questionnaires. Observations were made during the learning process to
determine the initial condition of the fifth grade students. Then unstructured interviews were
conducted with the homeroom teacher to discuss developments or obstacles that occurred
during the transition from online learning to Limited Face-to-face Learning (PTMT). Then a
questionnaire or questionnaire is also used.

The instrument used in this study was a questionnaire instrument or a questionnaire
sheet and also a test instrument. Questionnaires are used to collect data related to the
feasibility of the developed product. The questionnaires will be filled out by experts, namely
subject content experts, design experts, and media experts while the test instruments are
given to fifth grade students of SD No. 3 Sibanggede. The following is a grid used in the
questionnaire instrument and also the test instrument.

Table 1. Grid of Content Expert (Suartama, 2016)

Aspects Indicator Nu_m ber
of items
Material 1) The material motivated students 5
2) Interesting material 6
3) Accuracy of material 1,2,3
4) Conformity between objectives and learning materials 4
5) Material is useful for students in real life 7
6) Easy to understood 8
7) Help students remember the abilities and knowledge of previous 13
Media  8) Use of pictures that support learning materials 10
9) Easy to use 9
10) Instruction are available 12
Evaluation 11) An evaluation is given to measure the ability of students 15
12) Pemberian umpan balik 11, 14
Table 2. Grid of Design Expert (Suartama, 2016)
Aspects Indicator Number of
items
Purpose 1) Clarity of general learning objectives 1
2) Appropriateness of learning indicators 2

3) Clarity of objectives 3 Strategy 3
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Aspects Indicator Number of
items
Strategy 4) Clear usage instructions 4,5
5) Presentation of interesting material 6
6) Appropriate presentation of menus 7
Evaluation 7) Evaluation is given to measure the ability of students 9,10
8) Feedback 8

Table 3. Grid of Media Expert (Suartama, 2016)

Aspects Indicator Number of
items

Display 1) Product display quality 1
2) Design suitability with student characteristics 2
Text 3) Font size suitability 3
4) Text readability 4
Picture 5) Appropriate image use 5
6) Image quality 6
7) Image placement 7
Techniques  8) There are navigation buttons 8
Operational  9) Consistency of button location 9
Color 10) Background color compatibility 10
11) Image color clarity 11
12) Font color compatibility 12
13) A harmonious and balanced color display 13
Audio 14) Appropriate use of sound effects 15

Product trials are carried out with the assessment of experts. Experts who rate this
product are subject content experts, design experts and media experts. In addition, the items
that will be used in this evaluation instrument are questions that have gone through item
analysis to determine the quality of the questions. Some of the tests carried out were validity,
reliability, discriminatory, level of difficulty, and distractors. Validity is the accuracy and
precision of a measuring instrument, in this case an evaluation instrument (Haryanto, 2020).
The validity used is theoretical validity and empirical validity. Theoretical validity is carried
out by the supervisor. Meanwhile, empirical validity was measured using the biserial point
correlation technique (Koyan, 2007). The criteria used in the test validation is to compare
thecalculated with rtable at a significant level of 5%. The test is said to be valid if the rcount
is more than rtable at a significant level of 5%.

After calculating the validity of the test, then the reliability of the test is calculated.
Test reliability aims to determine the consistency of a test. A test is said to have a high level
of confidence if the test can provide constant or steady results. The reliability of the learning
outcomes test instrument can be determined by using the Kuder Richadson 20 (KR-20)
formula (Koyan, 2007). After calculating the reliability of the items, the item difficulty level
is calculated. The calculation of the difficulty level of the question is a measurement of the
degree of difficulty of a question. The difficulty level ranges from 0% to 100%, but is more
often written as a proportion with a value of 0.00 to 1.00 (Basuki & Hariyanto, 2017). How to
calculate the level of difficulty of the test items is as follows.

p="E

n

The method of calculating the level of difficulty of the test equipment is as follows.
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P

After calculating the level of difficulty of the test items, the discriminatory power of the
questions is calculated. The discriminatory power of questions is the ability of the questions
to distinguish high-ability students from low-ability students (Arikunto, 2016). The higher the
discriminating power coefficient of an item, the more capable the item is to distinguish
between students who master competence and students who lack competence (Ratnawulan &
Rusdiana, 2014).

nBy nBg

B na ng

If the value of discriminating power is negative, it means that the question is very bad
and must be discarded. A good test according to Fernandes (in Koyan 2007), if it has a
discriminatory power between 0.15 — 0.20 or more. To test the quality of the questions, the
last thing to do is test the effectiveness of distractors or distractors. Multiple-choice or
objective questions have alternative answers (options) that function as distractors. Distractors
are not just a complement, but are deliberately given to make students fooled. Therefore, a
good distractor is one that is made as similar or as similar as possible to the answer key so
that it is chosen by students who are less (Basuki & Hariyanto, 2017; Umi Fatimah & Alfath,
2019).

Good items, distractors will be chosen evenly by students who answer wrongly. On the
other hand, items with less good distractors will be chosen unequally. The distractor is
considered good if the number of students who choose the distractor is the same or close to
the ideal number. The distractor index is calculated by the following formula.

3 P
- (N-B)/(n—1)

If all students answer correctly on an item, then IP = 0 which means the question is not
good or can be said to be bad. Thus the distractor doesn't work. Analyze for the validity of
the expert test, using a qualitative descriptive analysis. Quantitative descriptive analysis is a
method of data processing that is carried out by systematically compiling in the form of
numbers and or percentages, regarding an object under study, in order to obtain general
conclusions (Agung, 2018). In this study, quantitative descriptive analysis was used to
process the data obtained through a questionnaire in the form of Scorees.

IP x100%

Table 4. Criteria for Percentage Scoree (Basuki & Hariyanto, 2017)

Statement Positif Negatif
Strongly Agree 4 1
Agree 3 2
Disagree 2 3
Strongly Disagree 1 4

These Scorees will be converted into percentages of each subject. The formula used to
calculate the percentage is:

IR
P =N X 100%
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Table 5. Conversion of Achievement Levels with a Scale of 4 (Tegeh & Kirna, 2010)

No. Achievement Level (%) Qualification Description
1 90-100% Very Good No need to revise
2 75-89% Good Slightly revise
3 65-74% Enough Sufficiently revised
4 55-64% Less Many things were revised
5 0-54% Very Poor Repeated product

In particular, content expert validation uses the Gregory formula to find out the results.
The mechanism for using the Gregory formula still uses expert judgment, but the results of
the assessment have been quantified. The use of the Gregory formula begins with an
assessment by experts, then the Scorees are grouped, and the results of the assessment are
tabulated in a matrix form such as the following table (Ayuningsih, 2020).

Table 6. Gregory Validity Tabulation Matrix

15t expert 2" expert 3rd expert
Less Relevant Very Less Relevant Very Less Relevant Very
(Score 1-2) Relevant (Score 1-2) Relevant (Score 1-2) Relevant
(Score 3-4) (Score 3-4) (Score 3-4)

Table 7. Cross Tabulationof Gregory's Validity with Two Appraisers

15t Expert
Less relevant (Score Very relevant
1-2) (Score 3-4)
oM Expert Less relevant (Score 1-2) (,8\) (I(?):)

3. RESULT AND DISCUSSION

Result

This study developed an evaluation instrument used in the evaluation process by
teachers. The design and development of this evaluation instrument uses the ADDIE
development model in which there are 5 stages, namely the analysis stage, design stage,
development stage, implementation stage, and evaluation stage. The Analysis stage is the first
stage in the ADDIE development model. The analysis is carried out so that the resulting
product can be useful for schools in carrying out learning. At this stage, an analysis of the
problems experienced by the school, especially in class V, is carried out with respect to
evaluation instruments commonly used in the implementation of learning. Three analyzes
were carried out, namely an analysis of initial conditions, a needs analysis, as well as an
analysis of basic competencies and indicators that will be the focus of the evaluation
instrument.

In the analysis of the initial conditions, observations were made during learning and
interviews with fifth grade teachers at SD No. 3 Sibanggede to be able to find out the initial
conditions of the learning process carried out online. An analysis of the initial conditions is
needed so that researchers can adjust the learning evaluation instruments developed to the
conditions of the research place and also the students' circumstances. It was found that
students carried out online learning and carried out evaluations using Google Forms, but
sometimes they still wrote handwritten notes which were then uploaded to Google
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Classroom. This makes some students assume that the evaluation carried out by the teacher is
not important so they do not work on the evaluation questions given. In the needs analysis, it
was found that the fifth grade students of SD No. 3 Sibanggede requires an innovation or
variation in undergoing the evaluation process. In addition, adjustments are also made
between learning evaluation instruments, needs, and current conditions so that the products
used are relevant and supported by facilities owned by students or schools. After that, basic
competency analysis and indicator preparation will be carried out which will be the focus in
developing STEAM-based evaluation instruments. The following are the basic competencies
and indicators that become the reference material for STEAM-based evaluation instruments.

Table 8. Basic Competencies and Indicator

Basic Competency Indicators

3.3 Analyzing the role of the 3.3.1 Selecting individual economic enterprises.

economy in an effort to 3.3.2 Analyzing examples of joint or group

improve people's lives in the economic enterprises

social and cultural fields to 3.3.3 Selecting group economic enterprises.

strengthen the unity and 3.3.4 Assessing the attitude of business actors in

integrity of the nation. establishing  relations  with  their competitors in
strengthening national unity and integrity
3.3.5 Linking ways of appreciating other people's economic
activities in an effort to strengthen national unity and
integrity.
3.3.6 Studying humans as social and economic beings
3.3.7 Relating humans as social and economic beings in
daily life.
3.3.8 Interpreting economic activity (production)
3.3.9 Interpreting economic activity (distribution)
3.3.10 Interpreting economic activity (consumption)

Then the product will pass through the design stage. The design of the product to be
developed is carried out at the design stage. The activities carried out are designing learning
evaluation instruments in the form of objective tests in terms of learning materials, learning
indicators, learning objectives, basic competencies, and core competencies. At this stage the
evaluation instrument display is designed with flowcharts and storyboards. Flowcharts are
useful for explaining the course of a program. While the storyboard is used because it
contains all the information that will be displayed on the screen. This interactive evaluation
instrument is designed based on the STEAM approach.

Stage of development (development). There are several activities carried out at this
stage. These activities are making grids, compiling questions, inputting questions into a web
page-based application called Wordwall, making an introduction to evaluation instruments
using Canva and Power Point.

R

mnemmerngod

Figure 1. Display of Wordwall
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Figure 2. Display of Canva

The completed evaluation instrument, followed by making a product validation
questionnaire for experts, then validating the product by the validator. The STEAM-based
evaluation instrument got a result of 76.6% which means it is well qualified with few
revisions. Subject matter experts (content) suggested replacing some of the questions by
adding pictures, stories, or statements so that the questions become HOTS and can train
students to think critically. For subject matter experts (questions) the result is 1 which is
calculated by the Gregory formula. This means that the questions in the evaluation instrument
have very high validity. STEAM-based evaluation instruments were also assessed by design
experts. The result of the assessment is 87.5% which is included in the good qualifications
with few revisions. Suggestions from design experts are to add learning objectives and ensure
there is an ABCD element in the goals created. Another suggestion is that the content of the
questions is better made per level to motivate students more.

Design experts also assess the completed STEAM-based evaluation instruments. The
result of the design expert test is 83.9% which means that it is included in the good
qualifications with a few revisions. The advice obtained is about adding voice over to the
evaluation instrument to greet and guide students to use the evaluation instrument. After the
expert test was carried out and then corrected or revised several things suggested by the
experts, then a trial was carried out on 25 class V students on 40 questions that had been
made and the calculation of the quality of the questions which included tests of validity,
reliability, level of difficulty, discriminating power., and also the effectiveness of the
distractor. The result of the trial is that 20 questions can be used while the rest are discarded.
The questions used are questions that have good validity, level of difficulty, discriminating
power, reliability, and effectiveness of distractors. After the development stage, the next
stage is implementation. The implementation stage is carried out when the product meets the
validity according to the specified criteria. At this stage the product is used directly in the
learning process of Social Science content Theme 2 Sub-theme 3 Learning 3 in class V.
Implementation is carried out in class V when learning takes place using laptop facilities
from Badung stakeholder. Implementation is carried out according to school rules, namely 2
sessions according to the distribution of shifts per absent. During the implementation phase,
the obstacles or shortcomings in implementation are also seen. If there are obstacles or
deficiencies, the product can be repaired or revised at the evaluation stage.

Figure 3. Implementasi instrumen evaluasi
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At the evaluation stage, the product is evaluated as a whole to find out the final result of
the product whether there are still deficiencies or weaknesses so that improvements or
revisions can be carried out. The last stage is evaluation. The evaluation stage is carried out
based on the implementation that has been carried out previously. At the implementation
stage, the products that have been developed are used directly by students. At that time, it
was seen the smoothness in using the product. If there are obstacles and obstacles, they will
be refined at this stage.

Discussion

Based on the research and the results obtained, the STEAM-based evaluation
instrument on the social science knowledge competence of fifth grade elementary school
students no. 3 Sibanggede is suitable for use in learning because it gets a good predicate on
the expert test and is also quite good on the question quality test. With the STEAM approach,
the learning carried out can train some students' abilities. Among them are social skills,
communication, problem solving, concept building, computing skills, design, and so on
(Jesionkowska & Wild, 2020). On the evaluation instrument that has been developed, the
element of Science is obtained from the way students think systematically working on the
questions. Technology is obtained from the use of evaluation instruments made with
Wordwall and done online using laptop or cellphone media. Engineering is a concept that is
obtained from the way students solve the problems. Art comes from the display of evaluation
instruments in which there is music and beautiful graphic displays. Mathematics is obtained
from students' ability to solve problems contained in the questions in the evaluation
instrument  (Rahmawati et al., 2019).

The product development of this research uses the ADDIE development model. The
ADDIE development model has the advantage that it is a systematic step, pays attention to a
basic stage in the development design, is easily understood by many people, and is also
allowed to make periodic improvements in every stage carried out (Hadi & Agustina, 2016;
Pranata et al., 2021). The ADDIE development model also begins with a good stage, namely
the analysis stage. The analysis stage makes the development carried out to have a definite
basis. The results of the trials that have been carried out, for validation using the biserial
point formula, 20 valid questions out of 40 questions tested. The number of items used is 13,
15, 16, 18, 19, 20, 23, 24, 25, 26, 27, 30, 32, 33, 34, 35, 36, 38, 39. Based on the results of
data processing using KR 20, the result is 0.9, which means the items are included in the very
high reliability category (Arikunto, 2016; Koyan, 2007). After knowing the reliability of the
item, then tested the differentiating power and the level of difficulty. The level of difficulty
test is carried out to find out how much difficulty a question is. A good test is a test that has a
difficulty level between 0.25 - 0.75 (Koyan, 2007). The level of difficulty of the test
equipment is 0.58 which is in the moderate category (Arikunto, 2016). To find out which
questions have a good discriminating power category, a discriminatory power test of the
items is carried out. The results of the differentiating power test obtained from 40 items, there
are 12 items in the poor category, 6 items in the good category, and 22 items in the fairly
good category. There is a difference power of 0.20, which is categorized as good enough.
Distractors or distractors on questions are made to deceive students (Arikunto, 2016). Testing
the effectiveness of distractors aims to determine whether the distractors that have been made
are chosen evenly by students. Distractor effectiveness got 23% very good, 20% good, 17%
not too good, 17% bad, dan 23% very bad (Arifin, 2013). Based on the tests that have been
carried out by experts, good results were obtained with several revisions. It aims to improve
and provide suggestions for the improvement of the STEAM-based evaluation instrument
that has been developed. Thus, it was decided that the STEAM-based evaluation instrument
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was suitable for use in learning after going through the revision stage because it was suitable
for evaluating teaching competencies (Kim & Kim, 2016).

With the STEAM approach, the evaluation (Wahyuni et al., 2020). In addition, by
using a STEAM-based evaluation instrument, the evaluation process becomes more efficient
because it is carried out online (Nurwulan, 2020). The STEAM approach in the developed
evaluation instrument makes the evaluation process more meaningful (Sartono et al., 2020).
Because the evaluation aims to measure the achievement of a learning (Damanik & Zuhdi,
2020). The STEAM approach also trains students' abilities to learn to connect one branch of
science to another in order to be able to solve problems and make solutions well in all lesson
content (Herranen et al., 2021). The implication of this research is that the innovations and
variations given in the evaluation process are carried out for social science knowledge
competencies. Theme 2 Sub-theme 3 Learning 3. The evaluation instruments that can be used
are not only Google Forms or handwriting, but can also use this STEAM-based evaluation
instrument.

4. CONCLUSION

STEAM-based evaluation instrument on social science knowledge competence grade
V SD No. The 3 Sibanggede developed are of good quality. This was obtained from the
results of the quality test of the items (validity, reliability, level of difficulty, discriminating
power, and distractor effectiveness) and also the results of expert tests. This evaluation
instrument that has been developed can be a new variation and innovation in learning,
especially the evaluation process. In-depth studies related to STEAM-based evaluation
instruments still need to be carried out so that more comprehensive data will be obtained.
Thus, it can be used as a basis for continuously improving the quality of STEAM-based
evaluation instruments.
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