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Abstract. Biodiversity in high school that has been implemented so far has
vet to use instructional tools that are oriented towards scientific literacy
skills and higher-order thinking. Therefore, this research was intended to
develop instructional tools for biodiversity, which aim to improve students'
scientific literacy and higher-order thinking skills. To do so, this research
was carried out by adopting the Borg and Gall development model, which
consisted of 4 stages, namely (1) needs analysis, (2) model design and
development, (3) model validation, and (4) dissemination. The instruments
included teaching material wvalidation instruments, instructional tool
instruments, and learning tool effectiveness instruments. Lastly, the data
were analyzed descriptively and using ANCOVA (Analysis of Covariance.
The results showed that (1) based on the expert validation of the Biodiversity
instructional tools developed in this study, were categorized as feasible to be
implemented in leaming activities with a score of 3.90; (2) The practicality
of the developed Biodiversity leaming tools has been well implemented
(score 3.78); and responded well by students (score 3.01) and responded
very well by teachers (score 3.63): (3) Implementation of Biodiversity
learning tools shows better achievement of scientific literacy and higher-
order thinking skills compared to conventional learning; and (4) the results
of the Ancova test showed that the Biodiversity learning tools had an
influence on students' scientific literacy and higher order thinking skills
(p=<0.05). Overall, the results of developing Biodiversity instructional tools
are effective in increasing the scientific literacy skills and higher-order
thinking of high school students.
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1 Introduction

Learning Biology emphasizes direct experience, studying objects and natural phenomena.
However, an important issue in learning Biology 1s presenting the context of Biology facts
and issues to students [ 1]. The current trend shows students' difficulties in creating relevance
between the Biology knowledge being studied and the problems of everyday life [2]. This is
because one @the reasons is that students' scientific literacy skills still need to improve [3].
The Program for International Student Assessment defines scientific literacy as the ability to
use scientific knowledge, identify problems and draw conclusions based on evidence in order
to understand and make decisions about nature and changes that occur in nature as a result of
human activities.

The Organization for Economic Co-operation and Development (OECD) published the
results of a scientific literacy assessment which showed that the scientific literacy
competencies of Indonesian students were still below the average OECD score from 2000 to
2018. In 2018 Indonesian students' scientific literacy achieved an average of 396, which was
below the OECD average score of 500 [4]. Low scientific literacy proves that students in
Indonesia need to be stronger in linking their scientific knowledge to issues/phenomena that
occur in their surroundings [5]. In fact, this ability is very important for students to have [6].
The concept of scientific literacy expects students to have a high sense of concern for
themselves and their environment in dealing with everyday life problems and making
decisions based on the scientific knowledge they have understood [7].

This issue is due to several factors, one of which is influenced by students' higher-order
thinking skills (HOTS) [8-10]. HOTS includes the levels of analysis, synthesis, and
evaluation, which are part of the revision of Bloom's taxonomy [11], as well as cognitive
mastery in applying routine things in new and different situations [12,13]. Tt is important for
students to have higher-order thinking skills in order to be able to distinguish ideas clearly,
argue well, be able to solve problems and understand complex things more clearly [ 14]. More
than that, higher-order thinking skills are expected to improve students' scientific literacy
skills [9-13,15]. The low scientific literacy ability of Indonesian students is also influenced
by the curriculum and education system, the selection of teaching methods and models by
teachers, learning facilities, and teaching materials [16].

Various studies have been conducted to find the right combination of learning to improve
students' scientific literacy and higher-order thinking skills. One method used is to implement
a learning model [17,18]. In addition to the use of learning models, the development of
instructional tools is also believed to increase students' scientific literacy. Other researchers
have have developed learning tools through the TPACK (Technological Pedagogic Content
Knowledge) approach to improve students' scientific literacy [19], but it is unclear how these
tools can influence and improve students' scientific literacy skills. One of the ways that can
be done to overcome this problem is by developing a Biodiversity instructional tool for
Biology learning.

The development of Biodiversity instructional tools is an alternative instructional option
that is oriented to the potential of the local area, which emphasizes the process of
understanding the concept of the role and use of each organism and its environment [20]. The
development of instructional tools for biodiversity is believed to improve students' scientific
literacy and higher-order thinking skills. This is because scientific literacy is knowledge that
is used by individuals related to everyday life [21], while biodiversity is a new paradigm in
learning that studies living natural resources and their relationship with the surrounding
community. On the other hand, the preparation of instructional tools for biodiversity can
improve students' higher-order thinking skills because problem-solving abilities are needed
to solve problems found in everyday life.
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In addition, the study of Biology that has been applied so far only refers to textbooks that
are based on something other than local wisdom in the environment around students
(Biological Diversity), so the learning became less meaningful for students. We have recently
shown that 54.77% of high school students on Lombok Island had difficulties with the
material taught at school and 85.64% of students were unable to relate the concepts they got
to phenomena in everyday life [22,23]. Therefore, it is necessary to develop instructional
tools for Biology that use an environmental approach and local wisdom (Biodiversity) in an
effort to increase scientific literacy and high-level thinking skills for high school students.

2 Research Method

The development of instructional tools carried out in this study adopts the development
model suggested by Borg and Gall by integrating Nieveen's theory regarding the
requirements of a product which consists of 4 stages, namely (1) needs analysis, (2) design
and model preparation, (3) model validation, and (4) dissemination of the results [24].

2.1 Needs Analysis

The needs analysis stage was intended to map the school's carrying capacity for the
instructional tools to be developed. At this stage, data i1s collected regarding the
implementation of learning tools that are implemented in the instructional process through
observation, deep interviews with teachers and students, documentation, as well as observing
various supporting factors in the implementation of instructional tools that would be
developed.

2.2 Design and Model Preparation

The design stage was intended to produce instructional tools consisting of lesson plans,
teaching materials, student worksheets, scientific literacy assessment instruments, and
higher-order thinking skills. At this stage, the determination of learning objectives, learning
methods, and assessment was conducted, then proceeded to the stage of compiling the
product development model.

2.3 Model Validation

This stage was intended to test the validity/feasibility of the instructional tools that have been
developed, consisting of content validation and construct validation. This process was carried
out through Focus Group Discussion (FGD) involving experts in the field of tool
development. The end result of this activity is a product in the form of a valid Biodiversity
instructional tool for improving students' scientific literacy and higher-order thinking skills.

2.4 Dissemination

The dissemination stage 1s a stage that aims to implement validated instructional tools on
research subjects. This implementation was carried out in two test groups, namely the control
group of 80 students and the experiment of 59 students, using a nonequivalent control group
research design. The implementation trial was aimed to determine the teacher and student
responses to the products developed. Besides that, this trial was intended to determine the
effect of the development of instructional tools on the scientific literacy and higher-order
thinking skills of high school students.
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2.5 Research Instrument

The instrument of need analysis was arranged to collect information regarding the school's
capacity to develop instructional tools. The process of obtaining this information involved a
questionnaire analyzing the needs of teachers and students. Meanwhile, the validation
instrument of the developed learning tool was intended to obtain data regarding the
assessment and opinions of experts (validators) on the products that have been compiled. The
assessment results using the questionnaire were used as a basis for decision-making in
revising the instructional tool based on constructive suggestions and improvements from the
validator. Instructional tools developed are said to be valid if they meet the valid level (3<
Va< 4). Meanwhile, the practicality instrument consisted of an observation sheet used to
observe the implementation of the learning tool and a teacher and student response
questionnaire used for student responses regarding the ease and practicality of the
instructional tool. The instructional tool criteria are said to be practical if (1) the minimum
average of implementation is in the implemented category (3< Rk< 4); (2) the average
teachers’ response is in the good category (2.5<Rg<3.5); and (3) the average students’
responses are in the good category (2.5< Rs< 3.5).

The instrument for measuring scientific literacy is the Scientific Literacy Assessment
(SLA) test which has been developed by Fives [25] and then converted by Purwanto with the
following categories: <54% = Very Less, 55% -59% = Less, 60%-75% = Fair, 76%-85% =
Good and 86%-100% = Very Good [26]. Meanwhile, the instrument for measuring higher-
order thinking skills is a test that was analyzed descriptively and then converted into four
categories adopted from Merta Dhewa et al. as follows: 1-25 = Not good, 26-50 = Fairly
good, 51-76 = Good, and 76-100 = Very Good [27].

2.6 Data Analysis

Analysis of the data was carried out using descriptive and inferential statistics. Pretest and
post-test data on scientific literacy and higher-order thinking skills were analyzed
descriptively to determine the increase in achievement in the aspects tested. This increase is
known based on the comparison of the average pretest score with the average post-test score.
Meanwhile, inferential statistical analysis was tested using Ancova (Analysis of Covariance),
and the pretest value was used as the covariate [28]. This was intended to determine the effect
of implementing Biodiversity learnming tools on students' scientific literacy and higher-order
thinking skills.

3 Results and Discussion
The preparation and design of instructional tools require basic information that can be used

as a form of support for the development of Biodiversity instructional tools. The following
deep interviews with Biology teachers can be seen in Table 1.
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Table 1. The Results of Teachers” Needs Analysis.

No Questions Problem Identifications Conclusion

1 100% of teachers understand | Implementation of | Teachers develop
the instructional tools of the | instructional tools of the | instructional tools based on
2013 curriculum | 2013 curriculum. the 2013 curriculum.
implemented in schools.

2 100% of teachers remark on | The preparation of learning | Teachers consider aspects
the aspects of content, | tools includes aspects of | of content, context, and
context, and process in | content, context, and process. | process.
preparing instructional tools.

3 100% of teachers answered | instructional tools only meet | There is no development of
that the learning tools were | the standardization of student | instructional  tools  to
sufficient to  facilitate | learning needs. maximize student learning
students’ needs. needs.

4 87.5% of teachers answered | Teachers only rely on | The use of materials alone
that teaching materials were | teaching materials to | is not effective enough in
sufficient to  facilitate | facilitate students' scientific | training students' scientific
students  1n  practicing | literacy. literacy.
scientific literacy skills.

5 91.7% of teachers answered | Teachers only rely on | The wuse of teaching
that teaching materials are | teaching materials to | materials alone 1s not
sufficient to  facilitate | facilitate students' higher- | effective enough in training
students in practicing higher- | order thinking skills. students' higher-order
order thinking skills. thinking skills.

b 01.7% of teachers answered | instructional tools that have | Issues/phenomena in the
that the instructional tools | been prepared pay little | environment around
that have been used so far | attention to aspects of | students have not been
have not optimally contained | students' daily lives. included in the learning
aspects of students' daily tools.
lives.

7 100% of teachers know that | Limitations of students in | The limited content of
the lack of content on these | exploring  real  learning | issues/phenomena resultsin
issues/phenomena limits | experiences. the limited ability of
students from exploring real students to explore learning
learning experiences. experiences.

8 95.8% of teachers know the | The fact is that the learning | Substances related to the
importance of integrating | tools used are not fully | problems of students' daily
problems into instructional | integrated with problems that | lives have not been
tools. are close to students' lives. included in the instructional

tools.

9 100% of teachers know and | Application of practicum | The teacher wuses the
understand the methods of | activity methods in | practicum activity method.
practicum  activities  in | classroom learning.
providing direct learning
experiences.

10 83.3% of teachers answered | There 15 no compatibility | The teaching materials used
that teaching materials were | between teaching materials | by the teacher do not have
not fully aligned with | and students' daily lives. continuity with the daily
students' daily lives. lives of students.

11 100% of teachers answered | Student worksheets are used | Teachers  use  student
student worksheets make | as a tool during the learning | worksheets to support the
students understand material | process. achievement of learning
easier. objectives.

12 05.8% of teachers answered | Activities on student | Teachers only rely on
that the scientific approach | worksheets use a scientific | scientific approaches

approach.
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was sufficient to be used in without considering other
student worksheels. types ol approaches.

13 95.8% of teachers answered | Questions on the worksheet | The questions on the
questions on student | adjust to the results of student | worksheet are not broad
worksheets referring to the | observations. enough to explore
results of observations. questioning skills.

14 95.8% of teachers | The teacher's awareness that | Teachers use evaluation
understand the importance of | evaluation questions are used | questions to  measure
compiling evaluation | as a tool to measure | student learning outcomes.
guestions by considering the | competence achievements.
achievements being
measured.

15 79.2% of teachers answered | Evaluation questions only | Teachers use evaluation
evaluation questions that | measure the level of students' | questions to  measure
were not fully able to | understanding of the concept | competency achievement,
measure students' scientific | of the material. not considering the
literacy and higher-order measurement of scientific
thinking. literac y/higher-order

thinking aspects.

16 95.8% of teachers answered | Teacher awareness of the | Existing facilities are not
that the wuse of school | importance of the | optimal in  supporting
facilities as a supporting | environment as a learning | smooth  teaching  and
factor for teaching and | resource. learning activities in the
learning activities was not classroom.
optimal.

17 95.8% of teachers know and | The fact is that learning | Teachers pay less attention
understand well that the | resources such as the | to  supporting learning
environment can be usedasa | environment have yet to be | resources such as the
learning resource in | utilized optimally. environment in developing
developing students' scientific  literacy  and
scientific literacy and higher- higher-order thinking.
order thinking.

From the results of the needs analysis, high school biology teachers on Lombok Island
realized that the learning tools used had yet to fully facilitate students' scientific literacy skills
and higher-order thinking skills. This is because, so far, teachers have paid little heed to other
learning methods. The preparation and design of learning tools are only limited to meeting
the standardization of student learning needs and paying little attention to other types of
approaches. On the other hand, teachers are also aware of the lack of attention to learning
resources that are close to students' lives and the harmony between material concepts and
examples of problems in the surrounding environment. The carrying capacity of the
environment as a learning resource is believed to provide a real learning experience.
Therefore, teachers are strongly encouraged to use Biodiversity learning tools to improve
scientific literacy and higher-order thinking skills. So, it is expected to help teachers and
students in the process of achieving learning objectives.

Meanwhile, the results of the analysis of student needs in supporting the development of
instructional tools can be seen in Table 2.
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Table 2. The Results of Students” Needs Analysis.

No Questions
1 74.9% of students need learning tools that make it easier for them to understand material
concepis, foster motivation and curiosity
2 70.2% of students need real examples of presenting problems whose solutions are based
on material concepts
3 78.0% of students answered that the illustrations displayed in the teaching materials were
general and non-specific
4 75.7% of students need assignments and evaluation questions that are effective in
increasing understanding and competency development
5 75.6% of students need additional information in building biology concepts on worksheets
and teaching materials
4] 75.6% of students need teaching materials using examples closest to students' daily lives

Table 2 shows that more than 50% of students need teaching materials that can foster
motivation and curiosity and make it easier for them to understand the material. Among the
types of needs above, most students need specific examples that they can easily recognize
and find around them, as well as illustrate material concepts through presenting
issues/phenomena that often occur in students' daily lives. This is solely intended so that
students can prove the truth of the material concepts they have learned so far.

3.1 The Validation of Instructional Tool

In general, the Biodiversity Instructional tool shows a score of 3.90, with a very valid
category. The validation results for each aspect can be seen in Table 3.

Table 3. Results of Validation of Biodiversity Leamning Tool.

Rated Aspects Average Validity
Lesson Plan 387 Very Valid
Teaching Materials 3.82 Very Valid
Student worksheet 4.00 Very Valid
Instrument of Assessment for Students' Science 3.91 Very Valid
Literacy and Higher Order Thinking
Average 3.90 Very Valid

From the results of the validation test, several comments and suggestions for
improvement were found from the validator. One of them is in presenting pictures explaining
animal and plant species. It is better to use specific examples of pictures that can represent
local species. This is solely aimed at introducing the surrounding natural conditions and
providing direct learning experiences to students. Thus, the application of knowledge
possessed by students becomes more meaningful.

3.2 The Practicality of Learning Tool

The results of the practicality test show that the quality of learning tools is practical, as
presented in Table 4. Based on the table, the assessment of the practicality of learning tools
was assessed based on the average implementation of learning tools with Rk=3, the average
teacher response with Rg=3.5, and the average student response with Rs=2.5 teacher and
student responses.
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Table 4. Practical Test Results for Biodiversity Learning Tool.

Practicality Average Category
Implementation of Learning Tool 3.78 Well Conducted
Student Responses to Leaming Tool 3.01 Good
Teacher Response to Leaming Tool 3.63 Very Good

3.3 Students' Scientific Literacy and Higher-Order Thinking Skills

Data on students' scientific literacy abilities were obtained from the pretest and post-test
scores in the control and experimental groups, which can be seen in Fig. 1.

100,00 4
S0,00

60,00

Score

40,00 mPre Test

m Post Test
20,00 -

Kontrol Eksperimen

Group
Fig. 1. Average Score of Students of Science Literacy.

Fig. 1 shows that the average pretest scores for the control and experimental groups were
not much different, with successive values of 36.50 and 32.32 in the very low category.
However, after being given the treatment of implementing the biodiversity learning tools in
the experimental group, an increase of 26.72 was obtained, so the average post-test score was
59.04 in the less category. Meanwhile, in the control group with conventional learning, an
increase of 8.96 was obtained so that the average post-test score was 4546 in the low
category. From the difference in the increase, the learning outcomes of the experimental
group were better than the control group. This increase indicates that the biodiversity learning
tool is one of the solutions to overcoming the low ability of students' scientific literacy in
Indonesia. On the other hand, integrating aspects of local wisdom into learning activities is
considered effective in increasing scientific literacy. This is felt to be able to create a new
learning atmosphere for students in obtaining direct learning experiences, creating a positive
influence on attitudes, goals, and learmning outcomes [29-33]. The environment also has a
significant influence on developing scientific literacy, sensitivity, and the formation of
student character [34]. In general, it can be said that scientific literacy plays an important role
in students' daily lives amidst current technological developments and modernization.

Data on students' higher-order thinking skills were obtained from the average pretest and
post-test scores in both the control and experimental groups presented in Fig. 2.
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Fig. 2. Average Students' Higher-Order Thinking Skills Scores.

Based on Fig. 2, the average pretest scores for the control and experimental groups were
not much different from the respective values of 30.5 and 28.0 in the fairly good category.
However, following the implementation of the biodiversity learning tools, an increase of 26.0
was obtained in the experimental group, so the average post-test score was 54.0 in the good
category. Meanwhile, in the control group with conventional learning, an increase of 13.2
was obtained so that the average post-test score was 43.7 in a fairly good category. Based on
the difference in the increase, it can be said that the learning outcomes of the experimental
group are better than the control group. This increase is allegedly due to the content of aspects
of local wisdom in the biodiversity material developed in learning tools. Another opinion
states that the environment has the potential to improve higher-order thinking skills and is a
must for Biology learning to integrate into the current 21°-century [35-39).

3.4 The Influence of Instructional Tools on Scientific Literacy and Higher Order
Thinking Skills of the Students

In order to determine the effect of implementing Biodiversity learning tools on scientific
literacy skills, the Ancova test (Analysis of Covariance) was carried out. The results can be
seen in Table 5.

Table 5. Ancova Test (Analysis of Covariance) Science Literacy.

Tests of Between-Subjects Effects

Dependent Variable: post test

Source Typ;;:.]afzsm of df | Mean Square F Sig.
Corrected Model 23676.382° 2 11838.191 | 108.246| .000
Intercept 11804.011 1 11804.011| 107.934| .000
pre_test 17420.081 1 17420.081 | 159.286 | .000
Listerasi_sains 9525163 1 0525.163 | 87.096| .000
Error 14873.447 | 136 109.364
Total 403345.852 | 139
Corrected Total 38549.829 | 138
a. R Squared = .614 (Adjusted R Squared = .609)

9
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Analysis of the data in Table 5 reveals that the Sig. for the pretest is 0.000. Because the
value of Sig., 000 <0.05, then HO is rejected. This means that the pretest has a significant
effect on scientific literacy skills. These results also show that there is a linear relationship
between the pretest and students' scientific literacy skills. After controlling for the covariate
in the form of pretest scores, it was fuunqlthat there was a significant influence of the
biodiversity learning tools on increasing the scientific literacy abilities of high school
students on Lombok Island. The resulting significant influence can be caused by several
factors that strengthen the learning process through the implementation of Biodiversity
learning tools in this study. A number of basic skills are needed to build students' scientific
literacy competencies, such as reading skills and evaluating scientific literature [40].
Statistically, eritical reading skills have a positive impact on scientific literacy skills [41].
Through reading, students are directed strategically in applying the context of science.
Several studies have proven that the application of science through a scientific investigation
has a significant effect on the achievement of scientific literacy competence [42,43].

Meanwhile, to find out the effect of implementing the Biodiversity learning tool on
higher-order thinking skills, an Ancova test (Analysis of Covariance) was carried out using
the SPSS version 17.0 application which can be seen in Table 6.

Table 6. Ancova Test of Higher-Order Thinking.

Tests of Between-Subjects Effects

Dependent Variable: post test
Source Type ITI Sum of df Mean Square F Sig.

Squares
Corrected Model 24941.611° 2 12470.805 95.027 | .000
Intercept 10298.649 1 10298.649 78.476 | .000
pre test 21313.357 1 21313.357 162.407 | .000
HOTS 5413.239 1 5413.239 41.249 | .000
Error 17847.809 136 131.234
Total 363813.880 139
Corrected Total 42789.420 138
a. R Squared = . 583 (Adjusted R Squared = .577)

Table 6 shows that the Sig. for the pretest is 000 (Sig.,000 <0.05). This means that the
pretest has a significant effect on students' higher-order thinking skills. These results also
show that there is a linear relationship between the pretest and the students' higher-order
thinking skills. After controlling for the covariate in the form of pretest scores, it is known
that there is a significant influence of the biodiversity learning tools on improving the high-
level thinking skills of high school students on Lombok Island. Several related research
results reveal that the environment is a real learning resource that is very close to students'
daily lives and contributes positively to improving higher-order thinking skills [44,45].
Another opinion states that developing local potential without ignoring its impact on the
environment is considered an effort to support contextual learning [46,47].

In fact, higher-order thinking skills are needed in any educational setting. These skills
have an important role in cultivating a positive attitude and training analytical skills [48].
Other research concluded that thinking skills have a positive relationship with students'
scientific literacy [15]. This means that an increase in students' thinking skills will be

10
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followed by good scientific literacy skills. Besides meeting the minimum standard of
competency and the ability to remember or memorize information, it is necessary to develop
other competencies such as critical literacy, critical numeracy, and cross-curricular in order
to support the achievement of higher-order thinking [49,50]. Bloom's taxonomy is often used
as a guide in determining a person's level of thinking. The highest level in this taxonomic
system includes analysis, synthesis, and evaluation. According to Khan & Inamullah, higher-
order thinking skills are classified at the highest level of Bloom's Taxonomy [51].

4 Conclusion

The development of instructional tools is always needed to achieve maximum learning
objectives. The development in this study focuses on Biology that integrates local resources
and wisdom on Biodiversity material. The conclusions in this study are (1) Classical
Biodiversity instructional tools meet the wvery wvalid category (Va=3.90); (2) The
implementation of learning tools reached the category of well implemented (Rk = 3.78), the
teacher's response to the learning tool components was in the very good category (Rg =3.63),
and student responses showed a positive response to the use of instructional tool (Rs=3.01);
(3) Increasing scientific literacy skills and higher order thinking skills on a small scale test
of 26.72 and 26.0 respectively; and (4) Biodiversity learning tools have a significant effect
on increasing scientific literacy and higher order thinking skills (Sig.,000<0.05).

References

1. S. Agung, Semin. Nas. Pendidik. Biol. (2017)

2. L. Colucci-Gray and C. Fraser, Ethnogr. Educ. 7, 175 (2012)

3. H. Fuadi, A. Z. Robbia, J. Jamaluddin, and A. W. Jufti, J. Ilm. Profesi Pendidik. 5,
108 (2020)

4, A Schleicher, OECD Publ. (2018)

5. F. Hidayahtika, P. K. Suprapto, and D. Hernawati, Quagga J. Pendidik. Dan Biol.
12, 69 (2020)

6. S. Rahmania, M. Miarsyah, and N. Sartono, Biosf. J. Pendidik. Biol. 8, 27 (2018)

7. N. Wulandari and N. Wulandari, EDUSAINS 8, (2016)

8. A. Susiati, A. Adisyahputra, and M. Miarsyah, Biosfer 11, 1 (2018)

9. U. Cahyana, A. Kadir, and M. Gherardini, Sekol. Dasar Kaji. Teor. Dan Prakt.

Pendidik. 26, 14 (2017)

10. G. Rahayuni, U. Nahdatul, and U. Al 2, 131 (2016)

11. M. Z. Fanani, EDUDEENA 2, (2018)

12. D. S. McDavitt, ERIC Publ. 79 (1994)

13. H. N. Dinni, Prism. Pros. Semin. Nas. Mat. 1, 170 (2018)

14. T. W. Dan Sri Kadarwati, J. Cakrawala Pendidik. 5, (2013)

15. P. E. Yuriza, A. Adisyahputra, and D. V. Sigit, Biosfer 11, 13 (2018)

16. F. Kurnia, Zulherman, and A. Fathurohman, J. Inov. Dan Pembelajaran Fis. 1, 43
(2014)

17. N. Nurhayati, L. Angraeni, and W. Wahyudi, EDUSAINS 11, 12 (2019)

18. Ita, BIODEKSI I. Pendidik. Biol. 11, 23 (2018)

19. L. U. Irmita and S. Atun, JTK (Jurnal Tadris Kim. 2, 84 (2017)

20. S. Sunariyati, Suatma, and Y. Miranda, Neuropsychology 3, 85 (2017)

21, S. Carreira, N. Amado, and F. Lecoq, in (2011), pp. 199-209

22. G. Hadiprayitno, Muhlis, and Kusmiyati, J. Phys. Conf. Ser. 1241, 012054 (2019)

23, M. 1. Firmanshah, J. Jamaluddin, and G. Hadiprayitno, JPBI (Jurnal Pendidik. Biol.




SHS Web of Conferences 173, 02004 (2023) https://doi.org/ 10.1051/shsconf/2023 17302004
ACcESS 2022

Indones. 6, 165 (2020)

24, N. Nieveen, in Des. Approaches Tools Educ. Train. (Springer Netherlands,
Dordrecht, 1999), pp. 125-135

25, H. FIVES, W. HUEBNER, A. S. BIRNBAUM, and M. NICOLICH, Sci. Educ. 98,
549 (2014)

26. M. Ngalim Purwanto and T. Surjaman, Prinsip-Prinsip Dan Teknik Evaluasi
Pengajaran / Penulis (PT Remaja Rosda Karya, Bandung, 2020)

27. M. D. Kusuma, U. Rosidin, A. Abdurrahman, and A. Suyatna, IOSR J. Res.
Method Educ. 07, 26 (2017)

28. S. A. Culpepper and H. Aguinis, Psychol. Methods 16, 166 (2011)

29, A. Khoiri, Indones. J. Early Child. Educ. Stud. 5, 14 (2016)

30. S. Hadisaputra, L. R. T. Savalas, M. Makhrus, A. A. Purwoko, and Y. Andayani, in
Proe. 1st Annu. Conf. Educ. Soc. Sci. (ACCESS 2019) (Atlantis Press, Paris,
France, 2020)

31. Sarwi, Alim, S. Fathonah, and B. Subali, J. Phys. Conf. Ser. 1567, 022045 (2020)

32 B. Setiawan, D. K. Innatesari, W. B. Sabtiawan, and S. Sudarmin, J. Pendidik. IPA
Indones. 6, (2017)

33, P. W. Hastuti, W. Setianingsih, and P. Anjarsan, J. Phys. Conf. Ser. 1440, 012108
(2020

34, S. Nurkhalisa and F. F. D. Ummayah, Int. J. Sci. Res. 6, 1396 (2017)

35. Z. A. Mahmud and S. Imam, Inov. Pendidik. Fis. 09, 301 (2020)

36. D. Sukla and A. P. Dungsungneon, J. Educ. Pr. 7, 211 (2016)

37. B. Tanujaya, J. Mumu, and G. Margono, Int. Educ. Stud. 10, 78 (2017)

38. A. Abidinsyah, S. Ramdiah, and M. Royani, JPBI (Jurnal Pendidik. Biol. Indones.
5,407 (2019)

39, H. Hairida, JETL (Journal Educ. Teach. Learn. 2, 143 (2017)

40, K. Jurecki and M. C. F. Wander, J. Geosci. Educ. 60, 100 (2012)

41. E. Karademir and U. Ulucinar, J. Educ. Sci. Environ. Heal. 3, 29 (2016)

42, Z. Fang and Y. Wel, J. Educ. Res. 103, 262 (2010)

43, C. Gormally, P. Brickman, B. Hallar, and N. Armstrong, Int. J. Scholarsh. Teach.
Learn. 3, (2009)

44, U. ROSIDIN, A. SUYANTA, and A. ABDURRAHMAN, J. Educ. Gift. Young
Sci. 7, 435 (2019)

435, D. Scully, Pract. Assessment, Res. Eval. 22, (2017)

46. N. P. S. R. Dewi, I. M. C. Wibawa, and N. L. P. L. Devi, JPI (Jurnal Pendidik.
Indones. 6, 125 (2017)

47, [. Ismiati, J. Penelit. Dan Pengkaj. Ilmu Pendidik. e-Saintika 4, 222 (2020)

48. Y. M. Heong, L. C. Sern, T. T. Kiong, and M. M. Binti Mohamad, MATEC Web
Conf. 70, 05001 (2016)

49, M. Forster, Res. Dev. 11, (2004)

50. S.Y. Tan and S. H. Halili, Online J. Distance Educ. e-Learning 3, 41 (2015)

51. W. B. Khan, Inamullah, and M. Hafiz, Asian Soc. Sci. 7, (2011)




ORIGINALITY REPORT

0., 5o, 6o 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

1%

* Susiani Ketut, Nyoman Dantes, Ida Bagus Putu
Arnyana, Ni Ketut Suarni, I Kadek Suartama, Kadek
Suranata. "Developing testing instruments to
measure science literacy of elementary school
students", Cypriot Journal of Educational Sciences,
2022

Publication

Exclude quotes On Exclude matches <1%

Exclude bibliography On



