Jurnal Inovasi dan Teknologi Pembelajaran

Vol 10, No 2, (2023), page 190-200

https://doi.org/10.17977 /um031v10i22023p190

P-ISSN: 2406-8780 E-ISSN: 2654-7953

Open access: http://journal2.um.ac.id/index.php/jinotep/index

J

o
»\I/OTEP

Development of student’s initial ability test based on generic
science sKills

Natalia Valentina Pane*, Ratu Evina Dibyantini

Department of Chemistry, Universitas Negeri Medan

JL William Iskandar Ps. V, Kenangan Baru, Kec. Percut Sei Tuan, Kabupaten Deli Serdang, Sumatera Utara
20221, Indonesia

'*Corresponding author, e-mail: nataliapanel 9@gmail.com

ARTICLE INFO

ABSTRAK

Article history:
Received: 10-04-2023
Revised: 14-05-2023
Accepted: 11-06-2023

Kata kunci:
Kemampuan awal;

keterampilan generik sains;

kesetimbangan kimia

Keywords:

Initial ability; generic
science skills; chemical
equilibrium

This is an open access article
under the Creative Commons
Attribution-ShareAlike 4.0
International license.

Copyright © 2023 by Authors.
Published by Universitas Negeri
Malang.

Penelitian ini bertujuan untuk mengembangkan instrumen tes kemampuan
awal berbasis keterampilan generik sains pada materi kesetimbangan
kimia. Penelitian ini menggunakan model pengembangan 4D yaitu Define,
Design, Development dan Disseminate. Instrumen tes kemampuan awal
disesuaikan dengan indikator keterampilan generik sains. Produk akhir
yang dihasilkan terdiri dari tes skolastik dan tes kimia berbentuk pilihan
berganda,dimana tes skolastik akan menunjang penyelesaian tes kimia.
Instrumen yang dikembangkan diuji kelayakannya ditinjau dari validitas isi
oleh ahli dan ditinjau dari validitas konstruksi dari hasil uji coba lapangan
pada siswa di SMA kelas XI. Hasil analisis data menunjukkan bahwa
instrumen tes kemampuan awal berbasis keterampilan generik sains yang
dikembangkan telah memenuhi kelayakan validitas isi dengan rata rata
persentase penilaian 90 persen dengan kategori sangat valid dan memenuhi
kelayakan validitas konstruksi sehingga instrumen dianggap baik.
Instrumen tes kemampuan awal ini efektif dan layak digunakan dalam
proses pembelajaran yang dapat dijadikan sebagai alat untuk mengukur
kemampuan awal serta meningkatkan keterampilan generik sains pada
siswa.

ABSTRACT

This study aims to develop an initial ability test instrument based on generic
science skills in chemical equilibrium material. This study uses a 4D
development model, namely Define, Design, Development and Disseminate.
The initial ability test instrument is adapted to indicators of generic science
skills. The final product produced consists of a scholastic test and a chemistry
test in the form of multiple choices, where the scholastic test will support the
completion of the chemistry test. The feasibility of the developed instrument
was tested in terms of content validity by experts and in terms of construction
validity from the results of field trials on students in class XI SMA. The results
of data analysis show that the initial ability test instrument based on generic
science skills that has been developed has met the eligibility of content
validity with an average percentage of 90 percent with a very valid category
and meets the feasibility of construction validity so that the instrument is
considered good. This initial ability test instrument is effective and
appropriate for use in the learning process which can be used as a tool to
measure initial abilities and improve generic science skills in students.
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INTRODUCTION

Education is a conscious effort to prepare students who will play a role in the future through
guidance, learning, and training activities (Sulastri et al., 2020). Education as a forum for the
learning process will produce students who actively expand their potential so that they have the
personality, intelligence, and skills will be needed by themselves and society (Prasetyaningrum et
al,, 2013). A quality learning process will make students master the learning objectives that can
be seen through the production of meaningful learning. This is in accordance with Ausubel's
theory which states that meaningful learning is learning that allows a person to connect the new
knowledge he will acquire with the knowledge he has previously acquired that has been attached
to him (Hamida et al., 2022).

Chemistry is an offshoot of science that learn matter in its structure, properties, composition,
and changes. Chemistry has 2 characteristics namely as a product and chemistry as a process.
Chemistry as a product consists of a combination of knowledge consisting of facts, principles, laws,
and concepts of chemistry while Chemistry as a process relates to attitudes and scientific work
which includes skills in discovering and developing chemical products (Herdiawan et al., 2019).
PISA (the Program for International Student Assessment) is a program that measures
performance in mathematics, science, and literacy which is a reference for evaluating the quality
of education. Based on the results of the PISA from 2000 - 2018, Indonesia's scientific ability is
still relatively low, which is always ranked in the bottom 10 (Hewi & Shaleh, 2020). One that
influences this is the initial ability of students.

The initial ability is the result of learning obtained before proceeding to the next stage and
become the basic foundation for students to learn any learning material that will be given by the
teacher (Mulyono et al., 2018). Students' initial abilities also describe the readiness of students to
participate in a lesson. By knowing the initial abilities of students, the teacher will use them as a
reference for determining the starting point of a lesson, forms of classroom management,
choosing learning methods and approaches and forms of assessment that are effective for
students (Gomes, 2019).

The research of Silitonga et al, (2022) shows that, the initial ability has the greatest
contribution to chemistry learning outcomes. This is understandable because the initial ability is
the basis for understanding concepts in starting a new concept that describes students' readiness
to enter new material. This is conducted with the research of Panggabean et al., (2022) reveals
that students' initial abilities and students' HOTS abilities have a positive and significant
relationship.

Entering the 21st century, education in Indonesia faces various challenges and opportunities
that are different from the previous century. To anticipate and adapt to the various demands and
dynamics of learning developments that will occur in the 21stcentury, Indonesian education must
be prepared to improve the skills and abilities needed in the 21st century. This aspect of 21st
Century skills has a very close intersection with generic science skills (Haviz etal., 2018). Learning
science, especially chemistry, requires generic science skills, because it is considered key skills,
core skills, and basic skills that will foster higher-order thinking skills (Izetbigovic et al., 2019).

The realization of increasing students' understanding of science while participating in
learning can be measured by students' basic skills. These basic skills are known as generic science
skills. Generic science skills are a combination of scientific knowledge and skills (Khabibah et al.,
2017). Indicators of generic science skills include observation, scale awareness, symbolic
language, logical inference, the law of cause and effect, the logical framework, logical consistency,
modeling, and abstraction (Yohana et al., 2018). Generic science skills can develop if you can build
concepts continuously within yourself. Thus, generic skills are mature individual skills (Maknun,
2015). According to Dibyantini & Azaria (2020), students who have generic science skills will be
able to make decisions in solving problems from various perspectives in an appropriate, thorough,
and logical manner.

In learning Chemistry, it is very important to develop generic science skills. Several previous
studies acknowledge that statement. The research conducted by Rosidah et al., (2017), states that
generic science skills are needed in understanding chemical concepts and solving problems and
scientific activities. Generic science skills must be included in the chemistry education curriculum
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{Taber, 2016). One of them is chemical equilibrium material. Chemical equilibrium material needs
to give opportunities for students to build their knowledge because the topic is closely related to
the phenomena around them (Fassenda & Yonata, 2016).

Conducting an assessment of a student's initial abilities related to generic science skills
certainly requires a test instrument because generic science skills are not only developed through
the learning process but can also be through appropriate evaluation tests. In line with the research
of Ratna (2017), to measure students' generic science skills, an assessment instrument is needed
that is easy to use and suitable for measuring generic science skills. In the learning process
organized by the teacher, to measure the ability of students to understand the learning, a reliable
assessment instrument is needed by the aspects and indicators to be measured. However, based
on interviews conducted with the teacher of SMAN 2 Percut Sei Tuan, there are not many test
instruments that can be used to measure students' initial abilities based on generic science skills.
The teacher’s assessment of the student’s initial abilities is only through observation not through
carrying out tests.

Therefore, to overcome this problem, it is necessary to develop an initial ability instrument
that is linked to students' generic science skills. So that the evaluation model that will be
developed in this study is multiple-choice. These questions will later be used to analyze students’
initial abilities to find out how well students have students' initial abilities because with the right
instrument, it is hoped that students will become accustomed to solving questions that hone
generic science skills, which will increase their skills.

METHOD

This research uses R & D (Research and Development) method. The purpose of this research
is to ensure the feasibility of the initial ability instrument. The product developed was an initial
ability test instrument based on generic science skills on chemical equilibrium material in the
form of multiple choices and consisting of a scholastic test and a chemistry test. The research
subjects were class XI IPA C SMAN 2 Percut Sei Tuan students. This study uses a 4D development
model. The 4D development model consists of 4 stages of development, namely: define, design,
development, and disseminate (Thiagarajan, 1974). But in this study, only reached the
development stage and did not get to the dissemination stage because of the limitation of
researchers in various ways, both in terms of manpower, time, and cost then the dissemination is
not done by the researcher. The stages in the 4D research model are shown in Figure 1. The
research design in Figure 1 is explained in the following procedure: 1) the define stage aims to
find problems and requirements in developing initial ability test instruments; 2) the design stage
aims to design test instruments. So, researchers find a draft that will be developed; and 3)
Development, the researcher develops the instrument, then the instrument will be validated by
the expert then they will carry out a revision assessment when the product has been repaired so
that it is suitable for use, and trials by deploying the product to test the feasibility of the test
instrument.

Define

\ 2

Design

Development

Figure 1. Development stage
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From the results of trials that have been implemented on students, validity, reliability,
difficulty level, discriminating power and problem deception will be sought. The instruments used
were validity questionnaires. The validity questionnaire includes aspects of material,
construction, language, and addition. The validation instrument grid shown in Table 1.

Table 1. The validation instrument grid
No. Aspect Indicator
1. Material 1. Item of questions according to the learning objectives
2. Item of questions using an intesting stimulus
3. Item on questions using a contextual stimulus ( image . graphics, text) as

appropriate

4. Measuring level cognitive Bloom (Remembering, Understanding ,adan
applying)

5. The answers to the questions do not adopt the stimulus from the others

6. Questions are not routine and bring renewal

7. The choices of the answer are homogeneous and logical

8. Each questions has only one correct answer

2. Construction 9. The item of questions are formulated in briefly, clearly and concisely
10. The formulation of the item and the choice of the answer is a required

statement
11. The questions do not give clues to the answer key
12. In the questions images, graphs ,tables, diagram and the like are clear and
functional
13. The questions do not cause multiple interpretations
14. The answer of the questions do not use the statement all answer is correct and
the like
15. The answer choice in the form of number /time are arranged based on the
size of the number or chronology
16. The answer of the questions does not depend on the previous answer
3. Language 17. The item of the questions using the good indonesian language
18. Do not use the language that applies in the local area
19. The questions using communicative sentences
20. The language used is in accordance with the level of cognitive development of
student
4, Addition 21. The item of questions do not contain the element of religion, ethnic, rave,
intergroup, pornography, politics, propaganda, and violence

The expert validator's assessment of the test instrument uses a Likert scale of 1-5. After
obtaining the results of expert validation, it will be calculated using a formula to determine the
percentage of validation results for each criterion, as shown in Formula 1. Information: P refers
to the validation percentage, SR refers to the total score from expert validation, N refers to the
maximum score, and R refers to the number of expert validations.

_ Sk 0
P =-"-X100% (1)
To find out the validity of the instrument, the results of the percentage form are developed
and interpreted based on the score criteria listed in Table 2. Based on the category in Table 2, the

initial ability test instrument is said to be valid if the percentage is = 61 %

Table 2. Category validation adopted from Riduwan & Akdon, (2013)

Persentage (%) Category
0-20 Very invalid
21-40 Invalid
41-60 Quite valid
61-80 Valid

81-100 Very valid




194 Jurnal Inovasi dan Teknologi Pembelajaran, Vol.10, No.2, July 2023, pp,190.-200

RESULT

This research intends to find out the feasibility of an initial ability test instrument based on
generic science skills which is developed into an assessment instrument capable of measuring
students’ initial abilities. This study uses a 4-D model, the following describes each stage in detail.
Define

Atthe define stage, based on the final preliminary analysis, the researcher found that teachers
rarely carry out initial ability tests in learning activities and there is still a lack of availability of
test instruments that can be used to analyze students' initial abilities. Student analysis, based on
learning in schools at this time needs to increase students' higher-order thinking skills (HOTS)
but the fact most students still have low higher-order thinking skills, one of the reasons is because
students are not ready to take part in lessons because they do not have initial abilities. Material
analysis, to examine the material to be used by learning. Task analysis by analyzing basic
competencies by the K13 curriculum associated with generic science skills in students.
Design

At the design stage, the researcher determines the design of the test instrument on the needs
that will be developed starting from determining the purpose of the instrument, namely
measuring students' initial abilities, the form of the instrument in the form of multiple choice
written test consisting of a scholastic test and a chemistry test, compiling a grid of questions so
that the questions distributed maracas and used as a reference for writing questions that were
adapted to the sub-topic of the material and indicators of generic science skills and design of test
instruments consisting of writing questions according to the question grid with the show in Table
3, instructions for working on questions, scoring instructions and making validation sheets.

Table 3. Grid of the initial ability test instrument
Indicators of

Scholactic Chemistry

Sub Topics GSS Learning Objectives Test Test
Definition 1. Logical 1. Students can explain the concept of 1,2,3,4 1,2,3,4
of Chemical framework Equilibrium (reversible and
Equilibrium 2. Indirect irreversible reactions)
observation 2. Students can explain homogeneous 5,6 5,6
and heterogeneous equilibrium
3. Students can explain the 7,8 7,8
characteristics of dynamic
equilibrium
Shifts 1. Abstraction 1. Students can analyze the effect of 9 9
direction of 2. Logical concentration shifts in equilibrium
chemical framework 2. Students can analyze the effect of 10,11 10,11
equilibrium 3. Concept temperature in shift Equilibrium
formation 3. Students can analyze the effect of
pressure and volume on shifts in 12,13 12,13
equilibrium
Chemical 1. Using the 1. Students can determine the price of 14,15 14,15
Equilibrium symbolic the equilibrium constant based on
Constants language. concentration (KC)
2. Makinga 2. Students can determine the price of
mathematical the equilibrium constant based on 16 16
model pressure (KP)
3. Students can determine the 17 17
relationship between KC and KP
4. Students can determine the degree of 18 18
dissociation
Application 1. Logical 1. Students can analyze the application 19 19
Concept of inference of daily chemical equilibrium
Chemical 2. Logical . Students can analyze the application 20 20
Equilibrium framework of chemical equilibrium in the

industrial field
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After the test instrument grid is made as shown in Table 1, the questions then be written
which consists of 2 parts, namely the scholastic test and the chemistry test. The Scholastic test will
support achievement in completing chemistry because the chemistry test is adjusted to the
scholastic test. The results of the design stage are initial ability test products which consist of
scholastic tests and chemical tests on the topic of chemical equilibrium.

Development

The development stage consists of the expert validation assessment of the initial ability test
instruments that have been developed. The expert validation consists of 2 chemistry lecturers and
4 chemistry teachers. Validation is carried out by providing test instruments and validation
sheets. The research instrument was an expert validation sheet which was used to obtain
information about the expert's assessment of the initial ability instrument, where the expert could
write yes/no for each question (Sumarni et al., 2016). The validation sheet given to the expert
contains 4 aspects, namely aspects of the material, construction, language, and additional rules.
Table 4 presents the results of the initial ability test validation of chemical equilibrium materials
by experts.

Table 4. Result validation by expert

No. Aspects Average grades
1. Material 85%
2. Construction 83 %
3. Language 92 %
4. Addition 100 %
Average 90 %

Table 4 shows that the results of the expert's average assessment on material aspects are
85% is obtained in the "Very Valid" category, and then construction aspects 83% is obtained in
the "Very Valid" category, the next language aspects are 92% is obtained in the "Very Valid"
category, and the last steadfast rules are 100% is obtained in the "Very Valid " category. So the
average percentage obtained from the initial ability test validation is 90% in the "Very Valid"
category. These results indicate that the initial ability test instrument based on generic science
skills is declared feasible for measuring students' initial abilities, especially in chemical
equilibrium material. After validation from the validator, the questions that have been revised
based on the validator's suggestions will be tested on students to know the feasibility of the initial
ability test that was developed. The trial test was carried out on 36 students at SMAN 2 Percut Sei
Tuan in class XI IPA C, where students were asked to take an initial ability test with 40 questions
consisting of 20 questions on the scholastic test and 20 on the chemistry test. From the results of
trials that have been carried out on students, validity, reliability, level of difficulty, discriminating
power, and distractor questions will be sought.

Validity

Validity relates to the ability to measure exactly what is desired to be measured (Purwanto,
2014). In this study, the item analysis of validity was tested with a significance level of 5%, so
because the number (N) was 36 students, the r table is 0.329. The item is said to be valid if the r
xy >r table, while invalid if the r xy < r table. The results of the item validity analysis on the initial
ability test that developed can see in Figure 2. Based on the data in the Figure 2, it is known that
the validity of the initial ability test consisting of a scholastic test and a chemistry test. The results
of the scholastic test from 20 questions developed, the results obtained were 18 valid questions
with a percentage of 90% and 2 questions were declared invalid. While for the test chemistry of
the 20 questions developed resulted in 17 valid questions with a percentage of 85% and 3 invalid
questions with a percentage of 15%.



196 Jurnal Inovasi dan Teknologi Pembelajaran, Vol.10, No.2, July 2023, pp,190.-200

90% 85%

100%
80%
60%

40% 10%
20%
0%

Scolastic Test Chemistry Test
m Valid ® [nvalid

Figure 2. The initial ability test validation

Reliability

Reliability is the accuracy and constancy of measurement results, a test instrument has an
adequate level of reliability if when the test instrument is used it gives consistent results
(Sukmadinata, 2017). The reliability of a test instrument is symbolized by r11, which ranges from
0.0 to 1.0. Reliability analysis is used only for items that have met the validity requirements. Test
reliability in this study used the Kuder Richardson (KR 21)

To interpret the reliability value of the test instrument adjusted to the critical table f Product
moment table with a= 0.05 and N= 36, r table = 0.329 is obtained with the criterion r 11> r table
for the real level declared reliable. In the scholastic test reliability test, out of 18 valid questions
using the KR 21 formula, the r11= 0.801 was obtained, where r table = 0.329. By comparing the
value of r 11 and r table, it can be determined the reliability of the test items with the criterion r
11 >rtable or 0.801 > 0.329, it is stated that all the items on the scholastic test are reliable and in
the high-reliability category.

Meanwhile, in the chemical test reliability test of 17 valid questions using the KR 21 formula,
the value of r 11= 0.814 was obtained, where r table= 0.329. By comparing the value of r 11 and r
table, it can be determined the reliability of the test items with the criterionr 11 > r table or 0.814
> 0.329, The items on the chemistry test are reliable and the reliability category is very high.
Difficult Level

Difficulty level analysis was carried out to analyze whether the questions were classified as
easy, medium, or difficult. A good test instrument should be neither too difficult nor too easy
(Silitonga, 2014). The results of the analysis of the difficulty level of the initial ability test
instrument can be seen in Figure 3. Based on the data in Figure 3, the results of the difficulty level
on the scholastic test items show that out of 20 questions, 9 questions are classified as easy with
a percentage of 55%, and 11 questions that are classified as moderate with a percentage of 45%.
While the results of the difficulty level on the chemistry test items show that of 20 questions, 4
questions are relatively easy with a percentage of 30% and 16 questions that are classified as
moderate with a percentage of 70%.

100% 70%
55%
60% <A 30%
40% <A
20%
0%
Scholastic Test Chemistry Test
Easy Moderate

Figure 3. The initial ability test difficulty level
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Differential Power

The differential power of the items is the ability of an item to map students with high and low
abilities (Nana, 2017). Items are good if the smallest discriminating power is 0.2. The results of
the analysis of the discriminating power of the initial ability test instrument is in Figure 4. Based
on the data in Figure 4, the results of the initial ability test discriminant obtained that out of the
20 scholastic test items developed, 8 items had good discriminating power with a percentage of
40% and 12 items had fairly good discriminating power with a percentage of 60%. The results
obtained for the chemistry test items were also the same, where 8 items had good discriminating
power with a percentage of 40% and 12 items that had fairly good discriminating power with a
percentage of 60%.
Distractor

The purpose of the distractor on the test instrument is to trick those who are less able or do
not know to be distinguished from students who can answer the questions. The distractor or
distractor is obtained by counting the number of participants who choose answers outside of the
answer key (Silitonga, 2014). The results of the analysis of the distractor of the initial ability test
instrument are in Figure 5. Based on the data in Figure 5, In the scholastic test and chemistry test
consisted of 20 questions and each question had 5 options consisting of 1 answer option and 4
distractor/distractor options. In the scholastic test, the result shows that 3 distractors need to be
revised with a percentage of 15 %, and 17 distractors were accepted with a percentage of 85%.
Meanwhile, in the chemical test instrument, the results showed that 4 distractors needed to be
revised with a percentage of 20%, and 16 distractors were accepted with a percentage of 80%.

100%
80% 60% 60%
60% ‘140% ‘1 40%
40%
20%
0%
Scholastic Test Chemistry Test
Fairly Good Good
Figure 4. The initial ability test different power
100% ik 80%
80%
60%
40% 15% 20%
20%
0%
Scholastic Test Chemistry Test
Accepted B Revised

Figure 5. The distractor initial ability test
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DISCUSSION

Based on the research that has been carried out, the results of the development are in the
form of a test instrument for students’ initial abilities in chemical equilibrium for class XI students.
The development research model that the researcher uses is the 4D development research model],
which includes the define stage, design stage, and develop and disseminate stage. The instrument
used to measure the initial abilities of Class XI SMA students is in the form of a multiple-choice
objective test. The student's initial ability test instrument was prepared based on the learning
objectives contained in high school chemical equilibrium material and adjusted to indicators of
generic science skills because by having some of those skills, students would more easily
understand the lesson. By the research of Izetbigovic etal,,( 2019), by having generic science skills
students can easily learn and understand chemical concepts. In education, generic science skills
are one of the important basic skills (Mustofa et al., 2018).

In this research, the student's initial ability test instrument was produced consisting of a
scholastic test and a chemistry test. The Scholastic test will support achievement in completing
the chemistry test because the chemistry test is adjusted to the scholastic test, while the number
of multiple-choice questions produced is 40 questions. For each item, there are 5 alternative
answers that students can choose from. It is based on the advantages possessed by the form of
multiple choice questions, namely having high objectivity, ease to analyze the results, ease to use
in the field,the wide range of material and skills (Prayitno, 2022).

The initial ability test instrument will then be validated by expert validation for content
validity tests carried out by 2 doses of chemistry and 4 chemistry teachers as assessors for the
appropriateness test of the questions to be used. According to Sugiyono, (2017), the validator's
assessment may be without revision, there is a revision and a complete overhaul. These results
indicate that the initial ability test instrument based on generic science skills is declared feasible
for measuring students' initial abilities, especially in chemical equilibrium material. This is by the
research of Laksono (2018) which shows that before carrying out the analysis of the items
through field tests, it is better if the items are first analyzed based on the results of expert
validation because this has the aim of seeing the quality of the initial product from the initial
ability questions which are then refined based on input and suggestions from the assessment
results.

The next stage is the trial phase to see the feasibility of the developed test instrument. This is
in line with the research of Imania & Bariah (2019), the instruments must have certain
qualifications that meet scientific requirements to be suitable for use which can be obtained after
conducting trials The trial test was carried out on 36 students at SMAN 2 Percut Sei Tuan in class
XIIPA C. After the trial phase was carried out, the researcher then carried out an analysis of each
item answered by students by calculating the validity, the reliability, the different power, the
difficulty level, and the distractor of the item. Based on the result of test conducted by students, it
was found that the initial ability test instrument consisting of a scholastic test and a chemistry test
was declared feasible.

On the development of this student’s initial ability test, after the test process and feasibility
analysis that has been carried out, such as conducting validation tests with experts, validity,
reliability, the level of difficulty, power differences, and distractors can be stated that his initial
ability test instrument is effective and appropriate for use in the learning process which can be
used as a tool to measure initial abilities and improve generic science skills in students in learning
chemistry, especially in chemical equilibrium material. The teacher can take advantage of this
initial ability test to measure student’s initial abilities and can determine the right strategy in
learning that is adapted to student’s initial abilities.
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CONCLUSION

Instruments for students' initial abilities test were developed consisting of scholastic tests in
the form of verbal and numerical reasoning tests and chemistry tests as an evaluation of learning
outcomes compiled with the 4D development model. The student's initial ability test instrument
is adjusted to the generic science skills indicator on the learning objectives of chemical
equilibrium material. The initial ability test instrument in the constitute of a scholastic test can
support the achievement of a learning achievement evaluation test (Chemistry) in each chemical
equilibrium sub-subject matter because the two tests developed are related to one another. The
initial ability test instrument based on generic science skills that was developed has fulfilled the
feasibility of content validity and construction validity and feasible to use to measure students’
initial abilities. As for the limitations of this research, this research did not reach the disseminated
stage. Therefore, the other researchers can use this initial ability test to measure students’ initial
abilities, especially in chemical equilibrium material. For the next researchers can also develop
student’s initial ability test on other materials.

Author contributions

The authors made significant contributions to the study's conception and design. The authors
were in charge of data analysis, interpretation, and discussion of results. The final manuscript was
read and approved by the authors.

Funding
There was no specific grant for this research from any funding organization in the public,
private, or nonprofit sectors.

Conflict of interest
The authors declare that there is no potential conflict of interest.

Data availability statement
All data are available from the authors.

REFERENCES

Dibyantini, R. E., & Azaria, W. (2020). Pengaruh Penerapan model pembelajaran berbasis masalah
terhadap kemampuan generik sains siswa pada materi larutan penyangga. Jurnal Inovasi
Pembelajaran Kimia, 2(2), 81. https://doi.org/10.24114 /jipk.v2i2.19561

Fassenda, N., & Yonata, B. (2016). Keterampilan berpikir menganalisis, mengevaluasi, dan mencipta siswa
sma n 19 surabaya pada materi kesetimbangan kimia. Journal of Chemical Education, 5(1), 19-25.
https://garuda.kemdikbud.go.id/documents/detail /1537666

Gomes, F. De. (2019). Analisis kesulitan guru paud dalam menilai aspek-aspek perkembangan anak usia
dini di kecamatan lengke rembong. Jurnal Pendidikan Dan Kebudayaan Missio, 11(2), 293-305.
https://doi.org/10.36928/jpkm.v11i2.161

Hamida, N. A, Sein, L. H., & Ma'rifatunnisa’, W. (2022). Implementasi teori meaningfull learning david
ausubel dalam pembelajaran sejarah kebudayaan islam di mi nursyamiyah tuban. AI-Madrasah:
Jurnal Pendidikan Madrasah Ibtidaiyah, 6(4), 1386-1400. https://doi.org/10.35931/am.v6i4.1294

Haviz, M., Karomah, H., Delfita, R.,, Umar, M. L. A., & Maris, I. M. (2018). Revisiting generic science skills as
21st century skills on biology learning. Jurnal Pendidikan IPA Indonesia, 7(3), 355-363.
https://doi.org/10.15294/jpii.v7i3.12438

Herdiawan, H., Langitasari, [., & Solfarina, S. (2019). Penerapan PBL untuk meningkatkan keterampilan
berpikir kreatif siswa pada konsep koloid. EduChemia (Jurnal Kimia Dan Pendidikan), 4(1), 24.
https://doi.org/10.30870/educhemia.v4il.4867

Hewi, L., & Shaleh, M. (2020). Refleksi hasil PISA (the programme for international student assesment):
upaya perbaikan bertumpu pada pendidikan anak usia dini). Jurnal Golden Age, 4(01), 30-41.
https://doi.org/10.29408/jga.v4i01.2018

Imania, K. A., & Bariah, S. K. (2019). Rancangan pengembangan instrumen penilaian pembelajaran
berbasis daring. JURNAL PETIK, 5(1), 31-47. https://doi.org/10.31980/jpetik.v5i1.445

Izetbigovic, M. A, Solfarina, , & Langitasari, I. (2019). Penerapan model discovery learning untuk
meningkatkan keterampilan generik sains siswa. EduChemia (Jurnal Kimia Dan Pendidikan), 4(2),


https://doi.org/10.24114/jipk.v2i2.19561
https://garuda.kemdikbud.go.id/documents/detail/1537666
https://doi.org/10.36928/jpkm.v11i2.161
https://doi.org/10.35931/am.v6i4.1294
https://doi.org/10.15294/jpii.v7i3.12438
https://doi.org/10.30870/educhemia.v4i1.4867
https://doi.org/10.29408/jga.v4i01.2018
https://doi.org/10.31980/jpetik.v5i1.445

200 Jurnal Inovasi dan Teknologi Pembelajaran, Vol.10, No.2, July 2023, pp,190.-200

164. https://doi.org/10.30870/educhemia.v4i2.6118

Khabibah, E., Masykuri, M., & Maridi, M. (2017). The analysis of generic science skills of high school students.
158(Ictte), 251-256. https://doi.org/10.2991 /ictte-17.2017.48

Laksono, P. . (2018). Pengembangan dan penggunaan instrumen two-tier multiple choice pada materi
termokimia untuk mengukur kemampuan berpikir kritis. Orbital: Jurnal Pendidikan Kimia, 2(2), 80-
92. https://doi.org/10.19109/0jpk.v2i2.2646

Maknun, J. (2015). The Implementation of generative learning model on physics lesson to increase
mastery concepts and generic science skills of vocational students. American Journal of Educational
Research, 3(6), 742-748. https://doi.org/10.12691/education-3-6-12

Mulyono, D., Asmawi, M., & Nuriah, T. (2018). The effect of reciprocal teaching, student facilitator and
explaining and learning independence on mathematical learning results by controlling the initial
ability of students. International Electronic Journal of Mathematics Education, 13(3), 199-205.
https://doi.org/10.12973/iejme /3838

Mustofa, R. F.,, Corebima, A. D., Suarsini, E., & Saptasari, M. (2019). The correlation between generic skills
and metacognitive skills of biology education students in Tasikmalaya Indonesia through problem-
based learning model. The Journal of Social Sciences Research, 1(Special Issue 5), 662-667.
https://doi.org/10.32861/jssr.spi5.662.667

Nana, S. (2017). Penilaian hasil proses belajar mengajar. Bandung: PT Remaja Rosdakarya.

Panggabean, F. T. M,, Silitonga, P. M., Syahputra, R. A, Sinaga, M., & Simatupang, L. (2022). Hubungan
motivasi, kepercayaan diri dan kemampuan awal dengan kemampuan hots siswa pada materi
kesetimbangan kimia. Jurnal Inovasi Pembelajaran Kimia, 4(2), 139.
https://doi.org/10.24114/jipk.v4i2.39316

Prasetyaningrum, D., Martini, K. S., & Susilowati, E. (2013). Studi Komparasi Metode Pembelajaran Teams
Games Tournament (Tgt) Disertai Media Kartu Soal Dan Roda Impian Terhadap Prestasi Belajar
Siswa Pada Materi Hidrokarbon Kelas X Sma Negeri 7 Surakarta Tahun Pelajaran 2012/2013.
Jurnal Pendidikan Kimia, 2(3), 122-129.
http://www.jurnal.fkip.uns.ac.id/index.php/kimia/article /view /2594

Prayitno, M. A. (2022). Pengembangan instrumen penilaian berbentuk teslet untuk mengukur
keterampilan generik sains mahasiswa. Jurnal Education and development, 10(1), 195-200.
https://doi.org/10.37081/ed.v10i1.3385

Purwanto. (2014). Evaluasi hasil belajar.Bandung: Pustaka Belajar.

Ratna, I, Yamtinah, S., Ashadi, M., Masykuri, M., & Shidiq, A. (2017). The implementation of testlet
assessment instrument in solubility and solubility product material for measuring students’ generic
science skills. proceedings of the international conference on teacher training and education 2017
(ICTTE 2017), 158(Ictte), 958-963. https://doi.org/10.2991 /ictte-17.2017.110

Riduwan, & Akdon. (2013). Rumus dan data dalam analisis statistika (Bandung). Alfabeta.

Rosidah, T., Astuti, A. P., & Wulandari, V. A. (2017). Eksplorasi keterampilan generik sains siswa pada mata
pelajaran kimia di sma negeri 9 semarang. Jurnal Pendidikan Sains (Jps), 5(2), 130-137.
https://jurnal.unimus.ac.id/index.php/JPKIMIA/article /view/2997

Silitonga, P. M. (2014). Statistik Teori dan Aplikasi dalam Penelitian. UNIMED.

Silitonga, P. M., Panggabean, F. T. M., Susanti, N., Sinaga, M., & Situmorang, L. (2022). Hubungan
Kemampuan Matematika dan Kemampuan Awal dengan Hasil Belajar Kimia Siswa SMA Kelas XI
pada Pokok Bahasan Larutan Penyangga. Jurnal Inovasi Pembelajaran Kimia, 4(2), 132.
https://doi.org/10.24114 /jipk.v4i2.39261

Sugiyono. (2017). Statistika Untuk Penelitian. CV Alfabeta.

Sukmadinata, N. S. (2017). Metode Penelitian Pendidikan. Remaja Rosdakarya.

Sulastri, Fitria, H., & Martha, A. (2020). Kompetensi Profesional Guru dalam Meningkatkan Mutu
Pendidikan. Journal of Education Research, 1(3), 258-264. https://doi.org/10.37985 /jer.v1i3.30

Sumarni, W., Sudarmin, S., Wiyanto, W., & Supartono, S. (2016). Preliminary Analysis of Assessment
Instrument Design to Reveal Science Generic Skill and Chemistry Literacy. International Journal of
Evaluation and Research in Education (IJERE), 5(4), 331. https://doi.org/10.11591 /ijere.v5i4.5961

Taber, K. S. (2016). Learning generic skills through chemistry education. Chemistry Education Research
and Practice, 17(2), 225-228. https://doi.org/10.1039/c6rp90003h

Thiagarajan. (1974). Instructional development for training techers of exceptional children : a sourcebook.
ERIC.

Yohana, I, Sudarmin, Wardani, S., & Mohyaddin, S. N. B. (2018). The generic science skill profile of fourth
grade students on acid and base topic in guided inquiry learning model. International Journal of
Active Learning, 3(2), 110-116. https://www.learntechlib.org/p/208673/


https://doi.org/10.30870/educhemia.v4i2.6118
https://doi.org/10.2991/ictte-17.2017.48
https://doi.org/10.19109/ojpk.v2i2.2646
https://doi.org/10.12691/education-3-6-12
https://doi.org/10.12973/iejme/3838
https://doi.org/10.32861/jssr.spi5.662.667
https://doi.org/10.24114/jipk.v4i2.39316
http://www.jurnal.fkip.uns.ac.id/index.php/kimia/article/view/2594
https://doi.org/10.37081/ed.v10i1.3385
https://doi.org/10.2991/ictte-17.2017.110
https://jurnal.unimus.ac.id/index.php/JPKIMIA/article/view/2997
https://doi.org/10.24114/jipk.v4i2.39261
https://doi.org/10.37985/jer.v1i3.30
https://doi.org/10.11591/ijere.v5i4.5961
https://doi.org/10.1039/c6rp90003h
https://www.learntechlib.org/p/208673/

