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ABSTRACT

Provision of teaching materials in term of module can be an alternative to meet the
learning needs of science. The study aimed at describing science module constructed
based on Science, Technology, Engineering, Art and Mathematics (STEAM) equipped
with valid and effective biotechnology games for learning science in junior high school.
This Research and Development (R&D) was developed using the 4D model
(Thiagarajan). This research was conducted at MTsN (State of Islamic Secondary
School) 2 Jember, involved 30 IX graders. The design used was one group pretest-
posttest design as the test of effectiveness. This study used STEAM-based science
module equipped with biotechnology games, test, and validation sheets as research
instruments. The validation results by experts were converted into categories. The

effectivity test data was analyzed using N-gain and paired samples t-test. The average of
validation results of material, media, and users was 87.17 (very valid). The effectivity test
results showed the increase of students’ cognitive learning outcome [N-gain value = 0.72
(high category), t(29) = 9.030, p < 0.05]. Therefore, the module developed is valid and
effective in improving the learning of biotechnology science which means that the use of
this module is recommended to be implemented in biotechnology learing process.

Copyright © 2020, Sofia et al
This is an open access article under the CC—BY-SA license

How to cite: Sofia, H. W., Utomo, A. P., Hariyadi, S., Wahono, B., & Narulita, E. (2020). The validity and effectivity of learning using
STEAM module with biotechnology game. JPBI (Jurnal Pendidikan Biologi Indonesia), 6(1), 91-100. doi: https://doi.org/
10.22219/jpbi.v6i1.10979

INTRODUCTION

Learning in the 21st-century requires teachers and students to be more competitive to be able to compete
with the global society. Skills such as the ability to communicate, think creatively, collaborate, think critically,
solve problems supported by the mastery of technology are competencies that must be mastered (Barko &
Sadler, 2013; Sunwook et al., 2017). Responding to these demands, the government sparked the 2013-
Curriculum to prepare Indonesian students to have the ability to live as individuals and citizens who are faithful,
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productive, creative, innovative, and practical and able to contribute to the life of society, nation, state and world
civilization. One of the contents of the 2013-Curriculum that is taught in secondary schools is science.

The quality of education is associated with the progress of a nation. Science is a scientific family that can
be used to measure the progress of education. Indonesian students' scientific understanding is routinely
assessed through TIMSS and PISA. The results of a study by the Trends in Mathematics and Science
Study (TIMMS) in the realm of science in 2011 found that Indonesia's score ranked 40t out of 42 countries
(Kim, Gerber, & Kruse, 2016). These results provide evidence that students in Indonesia have difficulty in solving
problems related to science. These difficulties include when dealing with problems with indicators analyzing,
evaluating, and creating, as well as HOTS aspects that are included in the TIMSS reasoning items (Utomo,
Narulita, & Shimizu, 2018). Whereas the results of the PISA survey in 2015 stated that the Indonesian scientific
literacy score was 403, with this score, Indonesia occupies 62 positions out of 70 other participants (Weisberg,
2015). This shows that Indonesia is still lagging behind other countries in the field of science or science.
Assessments like these play an essential role in improving the education system, curriculum, quality of teaching,
and student learning (Wahono & Chang, 2019). Thus, there needs to be a change in strategy to catch up with
other countries. The strategy can be in the form of a learning approach that can hone critical thinking skills, be
creative, and master scientific concepts and technological literacy.

An approach that can help students to be able to compete in the 21st-century by instilling scientific ability in
students, namely the Science, Technology, Engineering, Art, and Mathematics (STEAM) approach. STEAM
provides learning experiences for students to think logically, mathematically, experimentally, and scientifically
(Eastwood & Sadler, 2013). Countries with advanced education, such as Finland, America, Australia, Vietnam,
China, Malaysia, the Philippines, have first implemented this approach ten years ago (Pal, Kiran, Rao, &
Manimaran, 2016). However, in Indonesia, this approach is not yet well known. Based on the results of the
distribution of questionnaires to 90 Teachers of Natural Sciences in Jember region showed that 72% of teachers
were not familiar with STEAM-based learning. As many as 69% of teachers expressed the need for the
application of the STEAM approach in learning science.

STEAM's approach is the integration of science with technology in a thoughtful way to techniques and arts,
in which all of these disciplines contain elements of mathematics as the parent of science (Ni, Qi, & Mu, 2018).
STEAM is formed based on a combination of several scientific disciplines, namely science, technology,
engineering, arts, and mathematics. According to (Khazaei et al., 2017), STEAM refers to three components:
(a) creative design, (b) emotional touch, and (c) content convergence and integration. According to Yakman
and Lee (2012) define the elements of art in STEAM in the form of aesthetic values, ergonomics, sociology,
psychology, philosophy, and education or, more specifically, can be in the form of language arts,
physical/physical arts, social arts, and fine arts. The excess of the element of art in STEAM, according to
Sochacka, Guyotte, and Walther (2016), can enrich creative ideas and can better prepare students to overcome
the complex socio-technical challenges of the 21s:-century. Based on the explanation of STEAM it can be said
that STEAM is an approach which combines several disciplines in the form of science, technology, engineering,
art and mathematics and trains creativity and sensitivity to the surroundings.

The STEAM approach can be applied in learning in various ways, one of which is used as an approach in
developing teaching material. Following Government Regulation No.32 of 2013 Article 43 on National Education
Standards states that each education unit has the right to develop learning resources other than textbooks
according to the characteristics of the material, students, and education units. The need for the teacher's role
in helping students in building their knowledge is manifested in ineffective teaching materials (Ningsih, Suratno,
& Narulita, 2018). Based on the questionnaire for the preliminary study, 64% of the teachers obtained the
teaching materials used were not self-made. Most schools use textbooks (45%) and student worksheet (30%)
published by government and local publishers. Some teachers said that they had developed instructional
materials, which on average, were student worksheet, but only 11% had developed modules. These results
indicate that module teaching materials have not been widely used and produced.

The era of 21st-century learning is the millennial century when the learning process is more effective,
efficient, interactive, broad, and not patterned only in the classroom (Hiepe, Ros, Reichenbach, & Herrmann,
2009; Moran et al., 2020). Teaching materials that are considered capable of helping students and teachers in
the learning process are modules. Among the advantages of the module, namely, the module has an
independent command that allows students to learn on their own with the module, and the teacher is no longer
the only source of learning for students. Also, modules are arranged systematically and attractively, covering
the content of the material, methods, and evaluations developed (Bequette & Bequette, 2012; Goh & Sze, 2019;
Wahono & Chang, 2019; Watson, Pelkey, Noyes, & Rodgers, 2016). According to Connor, Karmokar, and
Whittington (2015) added the learning system with modules will make learning more efficient, effective, and
relevant compared to conventional learning, which tends to be classical and carried out face-to-face.
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In the digital era, like nowadays, teaching materials such as modules can have a more significant effect on
students if accompanied by things that interest students. Middle school students ranging in age from 12-15
years are a transition from children to adolescents. Students still like playing activities; one of them is playing
games. Inthis digital era, teachers can use it to support learning to make it more interesting, fun, and not boring
for students. Combining learning with mobile game media is an appropriate breakthrough by assessing the
characteristics and developments of the digital age (Conradty & Bogner, 2019; Elder, Franco, Gulley, Hughes,
& Infanti, 2019). Based on the needs analysis questionnaire distributed by researchers, students' responses to
the use of games in learning 84% of students were very enthusiastic in following it, and 57% agreed with the
use of biotechnology games in learning. Research Huizenga, Admiraal, Akkerman, and Dam (2009) mentioned
that the game or mobile-based game combined with education needs further research to find out whether mobile
games are an excellent, active and can create constructive learning fun. According to Putra and Igbal (2016)
the use of games in previous research can increase student motivation in learning material.

Implementation of game use in biotechnology materials has been implemented in Florida (Barko & Sadler,
2013), and in the United States (Eastwood & Sadler, 2013; Kim et al., 2016). Implementation of the use of STEM
has often been used by combining STEM with PBL in Taiwan (Kuo, Tseng, & Yang, 2019), STEM with LBL on
biotechnology materials in Jember (Ningsih et al., 2018), STEAM hands-on inquiry-based math module in
Finland (Thuneberg, Salmi, & Bogner, 2018), STEAM-LW on biotechnology materials in Jember (Utomo,
Novenda, Budiarso, & Narulita, 2017).

Based on this, it can be seen that research learning using a STEAM module with biotechnology games has
never been done. This research will be renewed because the combination of the STEAM module with the
biotechnology game will make it easier for students to learn biotechnology materials. Biotechnology material is
material that requires an in-depth understanding, so it is necessary to modify the way it is delivered to students.
Some of these studies show that the use of games is very effective in learning biotechnology materials. Some
of these studies also show that the combination of STEAM with other methods makes learning effective. Some
of these studies also show that STEAM plays a role in learning biotechnology materials. Based on this, this
research is a combination of STEAM-based modules and games that will make learning biotechnology materials
more interesting and effective in learning activities so that educators in Indonesia can print generations of human
resources experts in the field of biotechnology.

The study aimed at describing science module constructed based on STEAM equipped with valid and
effective biotechnology games for learning science in junior high school. It is hoped that this research can later
become a reference for educators in learning biotechnology materials by attracting and easily being understood
by students.

METHOD

This type of research is included in the research and development (R&D) research. The product developed
is a STEAM-based science module equipped with biotechnology games for valid, practical, and effective junior
high school students. The development model used is 4D (Thiagarajan) with stages including (1) defining, (2)
planning, (3) development, and (4) dissemination.

The definition stage is carried out by formulating the problems obtained in the field. Then proceed with the
planning stage in the form of design and preparation of products developed, namely the biotechnology science
module based on the STEAM approach. Product trials are carried out at the development stage to find out
whether the product being developed is suitable for use. At this stage of development, the validity and
effectiveness of the biotechnology science modules based on the STEAM approach.

The research subjects used in this study were junior high school students in class IX. The trial product
development research was conducted at MTsN 2 Jember, involving the partitioning of 30 IXF grade students.
The research instrument in this study consisted of validation sheets, and test questions to find out the
effectiveness of N-gain pre-test and post-test student learning. Before testing, the product is first validated to
measure product viability. Product validation in this study is based on logical and empirical validation.

The validation results of STEAM-based Science Module with biotechnology games were analyzed by
calculations Formula 1 (xi is number of answers from the validator for the i-th aspect of, yi is maximum number
of values for aspect i, P is percentage of overall assessment, n is many aspects assessed, andiis 1,2,3, ... n).

P= %L— X 1009%P = %— x 100% "
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Data validation results were analyzed using percentage techniques (Utomo et al., 2017), then converted to
quantitative data according to the criteria of Table 1. If the validation results reach 59.26, then the STEAM-
based science module equipped with biotechnology games is declared valid and can be continued for
effectiveness testing.

Table 1. Validity criteria

No. Value Category Conclusions

1 79.26 to 100 Very Valid Can be used without repair

2 from 59.26 to 79.25 Invalid Can be used with little improvement
3 39.26 t0 59.25 Invalid Less to be used with slight improvement
4 1910 39.25 Invalid Not applicable

Validity of the STEAM-based IPA module equipped with biotechnology games is accepted if the average
score obtained is> 62.51 or in good criteria. The effectiveness of STEAM-based science modules with
biotechnology games was analyzed quantitatively based on the data from the pre-test and post-test results at
the field test stage. To determine the effectiveness of student learning outcomes, carried out using the
Normalized gain (N-gain) formula. Data obtained by analyzing the pre-test and student test posts. The N gain
index is calculated using the N gain index Formula 2 and Table 2.

<posttesscores — Spre—tesscorer =posttesscorer — pre—tesscora’r

N (gain) = Maximum Scores — < pre—test scrore=Maximum Score — < pre—test scrore= (2)

Table 2. n criteria (gain)

Gain score Criteria
G<0.3 Low
0.30.3=<g<0.7 Medium
G207 High

To determine the effect of modules on improving student learning outcomes, pre-test and post-test data
were analyzed with the help of SPSS 25. The t-test technique used was a paired sample t-test with a = 0.05.
Guidelines for decision making in paired sample t-test based on the significance value (Sig.) of the SPSS output
are as follows: 1) If the value of sig. (2-tailed) <0.05, then HO is rejected, and Ha accepted, and 2) If sig. (2-
tailed)> 0.05, then Ha rejected, and Ha received.

RESULTS AND DISCUSSION

Developed modules associated with 2013-Curriculum revision edition and appropriate with the teacher and
student need. Module content was biotechnology in accordance with Core competency (or Kompetensi IntilKI)
and Basic competency (or Kompetensi Dasar/KD). Kl include cognitive mastery of students in KI-3 and mastery
of skills in KI-4. KD in the form of competencies that must be mastered by students related to the material. In
this research, biotechnology material is in KD-3.7 and KD-4.7. In biotechnology material, students are expected
to be at least able to master in the realm of understanding (C.2), so students can explain about biotechnology
material and its application while the learning objectives in this study are arranged up to the field of creating
(C.6).

Module preparation was done by (1) compiling the module framework with the title "STEAM-based Science
Module equipped with biotechnology games," (2) the next step is determining the format and design of the
module with the module cover design using adobe illustrator, A4 module size (8.27 'x 11.69 '), orange color
domination of font type Book Antiqua, font size 12, 1.5 spaces, equipped with games biotechnology on
conventional biotechnology sub material created with Android Studio. After determining the format of the
module, the next step is to make an outline of the module i.e. the initial part includes: cover, cover page, preface,
table of contents, introduction; Core sections include: BC, learning objectives, material description, STEAM
activities, understanding tests; the final section includes: competency test, summary, glossary, bibliography,
answer key, author profile. The IPA module section, based on the STEAM approach with biotechnology games,
can be seen in Figure 1.

The preparation of biotechnology games is adjusted to the applicable Kl and KD. The type of game
developed is a mobile game. Mobile games are similar to video games but are played on mobile devices (Choi
& Morawitz, 2017; Enke, Kraft, & Metternich, 2015). Game Simple biotechnology here discusses fermentation
materials or conventional biotechnology. The use of games in the module is done at the beginning of learning
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to attract students' interest and instill the assumption that games can be linked to lessons. Students can more
easily access this game even though outside the classroom or learning. This video game will provide an
interesting social experience, cognitive and emotional. An outline of the appearance of biotechnology games
can be seen in Figure 2.

Whether or not a module to be used is obtained from expert validation results before being tested on a small
scale. Validation here consists of two validations, namely instrument validation, and product validation, in the
form of a STEAM-based biotechnology module equipped with games biotechnology. The results of the
assessment by the three validators can be seen in Table 3.

Expert validation was done to find out weaknesses, eligibility, and what improvements needed in product
development. A validator is a person who is an expert in a field/science to be able to provide an assessment
(Biagioli, Kenney, Martin, & Walsh, 2019; Choi & Morawitz, 2017; Feng, Liu, Huang, Qiang, & Chang, 2019).
Validation from a material expert in the form of assessments and suggestions for improvements needed so that
the material aspects of the product being developed are feasible, both in the material recognition, presentation,
and use of language. The validation of media experts and developers was made one, a validator of a Biology
Education Lecturer at the Faculty of Mathematics and Natural Sciences, the University of Jember, who was in
charge of a development course and learning media that understood the development and manufacture of
instructional media including learning games. Aspects assessed in the form of the appropriateness of module
graphics and games as well as the suitability of development. The user validators in this study were three
science teachers in class IX as a place for large group research. Based on Table 3, it is known that the STEAM-
based biotechnology module equipped with biotechnology games is suitable for use in learning activities. They
are considered feasible because it fits the validation criteria. Valid products can then be used in development
tests (Dhaliwal, Simpson, & Sing, 2018; Haddad & Sepehrnoori, 2017).

Table 3. The results of the validation of biotechnology science modules are equipped with the game

No Validator expert Average score of Category
1. Material 92.95 Very valid
2. Media and Development 83.18 Very valid
3. User 85.38 Very valid

Average validation results 87.17 Very valid
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Figure 1. a) Module cover, b) module usage instructions, ¢c) STEAM activities, d) pages game biotechnology with barcodes

95

Sofia et al (The validity and effectivity ...)


http://repository.unej.ac.id/
http://repository.unej.ac.id/

JPBI (Jurnal Pendidikan Biologi Indonesia)
Vol. 6, No. 1, March 2020, pp. 91-100

Blotechnology Treasure Hunter

c) d)
Figure 2. a) Display of info game, b) main menu game, c) display game play, d) settings game

The module effectiveness test is obtained from the pre-test and post-test data. Complete data for student
learning outcomes can be seen in Table 4. The effectiveness of modules can be reviewed based on student’s
N-Gain scores. The results of the effectiveness test showed that student learning outcomes increased with high
categories. Before conducting the t-test, the pre-data Test and posttest students must meet the requirements
that the data are normally distributed, as in Table 5. The results of the normality of pre-test and post-test data
indicate a sig value> 0.05, which means that the data is normally distributed. Furthermore, it can be done paired
sample t-test with the help of SPSS, as shown in Table 6.

Table 4. Recapitulation of the results of the small-scale pre-test and post-test gain values

Average the value of the .
The aspect of pre-test nosttest N-gain category
Cognitive 28.0 80.13 0.72 High
Table 5. Normality test

Kolmogorov-Smirnov?

Statistic df Sig.
pretest 125 30 .200°
posttest 154 30 .066
*, This is a lower bound of true significance.
a. Lilliefors Significance Correction

Table 6. Paired samples test results test
Paired differences
95% Confid interval of th . .
Mean | Std.  Std.eror O e t df Sig. (2-tailed)
eviation mean Lower Upper
Pair 1 -29.667 17995  3.285 -36.386 -22.947 -9.030 29 .000

pre_test-post_test

The results of module effectiveness are seen from the differences in pre-test and post-test through a
significant level between before and after the use of the Science module based on the STEAM approach. The
results of the paired sample t-test analysis showed the value of sig. (2-tailed) = 0.000. Sig value (2-tailed) <0.05,
then HO is rejected, and Ha accepted, so that the data concluded that the IPA module-based approach include
games biotechnology STEAM effect on improving student learning outcomes.
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The Science module based on the STEAM approach equipped with biotechnology games is said to be
effective if student learning outcomes have increased with an average N-gain score of 0.3 < g <0.7 in the
medium category. This is consistent with the average N-gain of a large group of 0.67 so that the module
developed can be said to be effective. While learning can be said to be successful if the percentage of individual
student learning outcomes reaches 65% and learning is said to be successful classically if student learning
outcomes reach = 85% (Kuo et al., 2019). In line with previous research that the application of the STEAM
approach can improve students' mastery of concepts (Firat & Koksal, 2019; Millan, Mauri, & Casey, 2014;
Thuneberg et al., 2018). This is because, in the preparation of modules, students are given space to explore
the knowledge learned and involved in practical activities so that the knowledge obtained is inherent to students.
The composition of the module content is in accordance with Conner et al (2017), which gives students the
opportunity to engage in exploration rather than memorizing, have the chance to discuss their ideas and
communicate with others. In addition to helping students understand the STEAM approach material can also
help build ability, creative students and characters. According to Land (2013) during STEAM-based learning
students are trained with questions that require students to solve problems, critical and creative thinking also
collaborate with fellow students.

The use of the biotechnology game in the modules also supports the effectiveness of the STEAM-based
science module developed. Game in learning can provide a pleasant environment, motivating, and increasing
creativity (Abualrob & Shah, 2012; Jun & Ping, 2008; Kulldel, 2007; Loeb et al., 2018; Madden et al., 2013).
When students feel happy at the beginning of learning by using biotechnology games, students also become
motivated to understand the material. This is in line with research by Quigley and Herro, (2016), which states
that using mobile games increases student motivation in learning, which then helps in the achievement of
learning objectives. Flexible game access allows students to repeat the material being studied.

Meanwhile, to disseminate the effectiveness of modules, dissemination was carried out, and varied N-gain
results were obtained with medium, high, and high categories. This is in line with Georgette and Hyonyong
(2012) that teaching using modules must be widely used in classrooms at various levels of education to find out
student performance improvement. The results of the distribution showed consistency in the effectiveness of
learning using STEAM-based biotechnology science modules equipped with biotechnology games. In
accordance with a research by Bartel and Hagel, (2014) that modules are teaching materials that can improve
the effectiveness and efficiency of learning in schools. The use of modules in the learning process can activate
students so that learning is no longer teacher-centered. Students are able to learn independently with modules
because their use is not difficult, delivery in modules is easy to understand, presentation of interesting material,
drawings and STEAM activities as well as test comprehension and practice questions that are accompanied by
answer keys enable students to assess their own level of understanding. According to Pablos, Pozo, and Repiso
(2017) adds that the module is effectively applied to science learning.

CONCLUSION

STEAM-based science modules equipped with biotechnology games based on the validation results
obtained at 87.17 with a very valid category. The effectiveness of the module based on N-gain from the pretest
and posttest is categorized very effectively with an N-gain value of 0.72 and sig. 0.00 <0.05. So it can be
concluded that the STEAM-based science module is equipped with biotechnology games that are feasible and
effective to be used in improving the learning of Biotechnology Science.
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PUBLICATION ETHICS

Publication ethics

JPBI (Jurnal Pendidikan Biologi Indonesia) is dedicated to following best practices on ethical matters, errors and retractions. The
prevention of publication malpractice is one of the important responsibilities of the editorial board. Any kind of unethical behavior
is not acceptable, and the JPBI (Jurnal Pendidikan Biologi Indonesia) does not tolerate plagiarism in any form. Authors
submitting articles to the JPBI (Jurnal Pendidikan Biologi Indonesia) affirm that manuscript contents are original. Furthermore,
they warrant that their article has neither been published elsewhere in any language fully or partly, nor is it under review for
publication anywhere.

The following duties outlined for editors, authors, and reviewers are based on the COPE Code of Conduct for Journal Editors.

Publication decisions

The editor of the journal is responsible for deciding which of the articles submitted to the journal should be published. The editor
may be guided by the policies of the journal's editorial board and constrained by such legal requirements as shall then be in force
regarding libel, copyright infringement and plagiarism. The editor may confer with other editors or reviewers in making this
decision.

Fair play
An editor will at any time evaluate manuscripts for their intellectual content without regard to race, gender, sexual orientation,
religious belief, ethnic origin, citizenship, or political philosophy of the authors.

Confidentiality
The editor and any editorial staff must not disclose any information about a submitted manuscript to anyone other than the
corresponding author, reviewers, potential reviewers, other editorial advisers, and the publisher, as appropriate.

Disclosure and conflicts of interest
Unpublished materials disclosed in a submitted manuscript must not be used in an editor's own research without the express
written consent of the author.

Duties of Reviewers

Contribution to Editorial Decisions

Peer review assists the editor in making editorial decisions and through the editorial communications with the author may also
assist the author in improving the paper.

Promptness
Any selected referee who feels unqualified to review the research reported in a manuscript or knows that its prompt review will
be impossible should notify the editor and excuse himself from the review process.

Confidentiality
Any manuscripts received for review must be treated as confidential documents. They must not be shown to or discussed with
others except as authorized by the editor.

Standards of Objectivity
Reviews should be conducted objectively. Personal criticism of the author is inappropriate. Referees should express their views
clearly with supporting arguments.

Acknowledgment of Sources
Reviewers should identify relevant published work that has not been cited by the authors. Any statement that an observation,
derivation, or argument had been previously reported should be accompanied by the relevant citation. A reviewer should also call
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to the editor's attention any substantial similarity or overlap between the manuscript under consideration and any other published
paper of which they have personal knowledge.

Disclosure and Conflict of Interest

Privileged information or ideas obtained through peer review must be kept confidential and not used for personal advantage.
Reviewers should not consider manuscripts in which they have conflicts of interest resulting from competitive, collaborative, or
other relationships or connections with any of the authors, companies, or institutions connected to the papers.

Duties of Authors

Reporting standards
Authors of reports of original research should present an accurate account of the work performed as well as an objective
discussion of its significance. Underlying data should be represented accurately in the paper. A paper should contain sufficient
detail and references to permit others to replicate the work. Fraudulent or knowingly inaccurate statements constitute unethical
behavior and are unacceptable.

Data Access and Retention

Authors are asked to provide the raw data in connection with a paper for editorial review, and should be prepared to provide
public access to such data (consistent with the ALPSP-STM Statement on Data and Databases), if practicable, and should in any
event be prepared to retain such data for a reasonable time after publication.

Originality and Plagiarism
The authors should ensure that they have written entirely original works, and if the authors have used the work and/or words of
others that this has been appropriately cited or quoted.

Multiple, Redundant or Concurrent Publication

An author should not in general publish manuscripts describing essentially the same research in more than one journal or
primary publication. Submitting the same manuscript to more than one journal concurrently constitutes unethical publishing
behavior and is unacceptable.

Acknowledgment of Sources
Proper acknowledgment of the work of others must always be given. Authors should cite publications that have been influential in
determining the nature of the reported work.

Authorship of the Paper

Authorship should be limited to those who have made a significant contribution to the conception, design, execution, or
interpretation of the reported study. All those who have made significant contributions should be listed as co-authors. Where
there are others who have participated in certain substantive aspects of the research project, they should be acknowledged or
listed as contributors. The corresponding author should ensure that all appropriate co-authors and no inappropriate co-authors
are included on the paper, and that all co-authors have seen and approved the final version of the paper and have agreed to its
submission for publication.

Disclosure and Conflicts of Interest
All authors should disclose in their manuscript any financial or other substantive conflict of interest that might be construed to
influence the results or interpretation of their manuscript. All sources of financial support for the project should be disclosed.

Fundamental errors in published works
When an author discovers a significant error or inaccuracy in his/her own published work, it is the author’s obligation to promptly
notify the journal editor or publisher and cooperate with the editor to retract or correct the paper.
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Authors of work

Author of the paper should be the person who made the greatest contribution to the creation of the work. All those who
contributed to the making of the work should be listed in the paper and as co-authors. If there are other contributors who took
part in the preparation of making the same work should be listed or admitted as associates.

Before accepting a final version of the paper for publication is necessary that the author and all co-authors approved the final
version.

Changes in authorship
Privacy change in authorship relates to the addition, deletion, or rearrangement of author names in accepted version of the
paper. An amendment to the data on the authors or co-authors is not possible after acceptance and publication in the online
version.
If there is a need to amend the information on the authors, it is necessary to state the following:

1. The reason for the addition or deletion of author,

2. A written confirmation (send it scanned by e-mail) where all the authors agree that the notified operation is a named

person is added or removed from the list of authors.

3. The editor will notify the author that needs to be added or removed from the list and will ask for his consent.

Requirements that are not sent by the respective author (corresponding author) will not be considered.

Originality and plagiarism

Authors are required to submit original written article. If other work necessary to work properly quote according to the instructions
on the citation of work. If you use ideas of other authors require their written consent and using the same.

Plagiarism in all its forms constitutes unethical behavior and will be severely punished, and as such is unacceptable. The author
or authors are required before reporting to work in the journal checking their work through some of the programs for testing
against plagiarism. The Editorial Board reserves the right to verify each work through the test of plagiarism and if the same
occurs notify the author.

Disclosure and conflicts of interest

Disclosure and conflicts of interest can be multiple. If the author or institution where the author has a financial assistance in
project design or research is needed to adequately cover letter to inform the editorial and the public. Publication in journal person
or institution that is financially supported by the making of the work or project is the best way to protect against conflicts of
interest.

At the end of the text, under a subheading " Conflicts of interest ", all authors must disclose any actual or potential conflict of
interest including any financial (direct of indirect), personal or other relationships with other people or organizations within three
years from the commencement of any work.

Fundamental errors in published works
If the author detects an error in the published paper is obliged to instantly inform journal editors or publishers and that as soon as
possible the same document. The author shall, in the event of an error, to cooperate with the editorial board to remove the same.

Copyright

The Author(s) warrant that their manuscript is their original work that has not been published before; that it is not under
consideration for publication elsewhere; and that its publication has been approved by all co-authors, if any, as well as tacitly or
explicitly by the responsible authorities at the institution where the work was carried out. The Author(s) affirm that the article
contains no unfounded or unlawful statements and does not violate the rights of others. If copyrighted works are included, the
Author(s) bear responsibility to obtain written permission from the copyright owners. The Corresponding author, as the signing
author, warrants that he/she has full power to make this grant on behalf of the Author(s).

By signing this agreement, the Corresponding author grants to the Publisher the following rights to the Manuscript, including any
supplemental material, and any parts, extracts or elements thereof:

the right to reproduce and distribute the Manuscript in printed form, including print-on-demand;

the right to produce prepublications, reprints, and special editions of the Manuscript;

the right to translate the Manuscript into other languages;
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e the right to reproduce the Manuscript using photomechanical or similar means including, but not limited to photocopy, and the
right to distribute these reproductions;

e the right to reproduce and distribute the Manuscript electronically or optically on any and all data carriers or storage media —
especially in machine readable/digitalized form on data carriers such as hard drive, CD-Rom, DVD, Blu-ray Disc (BD), Mini-Disk,
data tape — and the right to reproduce and distribute the Article via these data carriers;

e the right to store the Manuscript in databases, including online databases, and the right of transmission of the Manuscript in all
technical systems and modes;

e the right to make the Manuscript available to the public or to closed user groups on individual demand, for use on monitors or
other readers (including e-books), and in printable form for the user, either via the internet, other online services, or via internal or
external networks.

Articles published in the Journal are Open-Access articles distributed under a Creative Commons Attribution-ShareAlike 4.0
International License.

The Journal allows Author(s) to deposit Author's Post-print (accepted version) and Publisher's version/PDF in an institutional
repository and non-commercial subject-based repositories, such as PubMed Central, Europe PMC, arXiv, DOAJ, ERIC, and
other repositories, or to publish it on Author's personal website and departmental website (including social networking sites, such
as ResearchGate, Academia.edu, etc.), at any time after publication. Publisher copyright and source must be acknowledged and
a link must be made to the article's DOI.

Upon receiving the proofs, the Author(s) agree to promptly check the proofs carefully, correct any typographical errors, and
authorize the publication of the corrected proofs.

The Corresponding author agrees to inform his/her co-authors, of any of the above terms.
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AUTHORS GUIDELINES

BEFORE YOU BEGIN

Please read carefully the Author Guidelines, and make sure you have adhered closely to the rules before submission. Only
submissions that conform to the guidelines and that include all required components, which are described in Author Guidelines,
can be sent out for peer review.

Manuscripts which do not fully comply will be returned to authors. Before submitting be sure that you have complied with all the
requirements for submission of manuscripts. That will help to ensure that we can consider your work quickly and give you a
prompt decision.

Types of contributions
Original Research and Review Articles.

Authorship of the Paper

Authorship should be limited to those who have made a significant contribution to the conception, design, execution, or
interpretation of the reported study. All those who have made significant contributions should be listed as co-authors. Where
there are others who have participated in certain substantive aspects of the research project, they should be acknowledged or
listed as contributors. The corresponding author should ensure that all appropriate co-authors and no inappropriate co-authors
are included on the paper and that all co-authors have seen and approved the final version of the paper and have agreed to its
submission for publication.

Authors of work

The author of the paper should be the person who made the greatest contribution to the creation of the work. All those who
contributed to the making of the work should be listed in the paper and as co-authors. If there are other contributors who took
part in the preparation of making the same work should be listed or admitted as associates.

Before accepting a final version of the paper for publication is necessary that the author and all co-authors approved the final
version.

Changes in authorship
Privacy change in authorship relates to the addition, deletion, or rearrangement of author names in accepted version of the
paper. An amendment to the data on the authors or co-authors is not possible after acceptance and publication in the online
version.
If there is a need to amend the information on the authors, it is necessary to state the following:

1. The reason for the addition or deletion of author,

2. A written confirmation (send it scanned by e-mail) where all the authors agree that the notified operation is a named

person is added or removed from the list of authors.

3. The editor will notify the author that needs to be added or removed from the list and will ask for his consent.

Requirements that are not sent by the respective author (corresponding author) will not be considered.

Originality and plagiarism

All accepted papers will be tested with Turnitin software.

Authors are required to submit original written article. If other work necessary to work properly quote according to the instructions
on the citation of work. If you use ideas of other authors require their written consent and using the same.

Plagiarism in all its forms constitutes unethical behavior and will be severely punished, and as such is unacceptable. The author
or authors are required before reporting to work in the journal checking their work through some of the programs for testing
against plagiarism. The Editorial Board reserves the right to verify each work through the test of plagiarism and if the same
occurs to notify the author.

Disclosure and conflicts of interest
Disclosure and conflicts of interest can be multiple. If the author or institution where the author has a financial assistance in
project design or research is needed to adequately cover letter to inform the editorial and the public. Publication in journal person
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or institution that is financially supported by the making of the work or project is the best way to protect against conflicts of
interest.

Fundamental errors in published work
If the author detects an error in the published paper is obliged to instantly inform journal editors or publishers and that as soon as
possible the same document. The author shall, in the event of an error, to cooperate with the editorial board to remove the same.

Copyright

Submission of an original manuscript to the Journal will be taken to mean that it represents original work not previously
published, that is not being considered elsewhere for publication; that the author is willing to assign copyright to the journal as
per a contract that will be sent to the author just prior to publication and, if accepted for publication, it will be published in print
and online and it will not be published elsewhere in the same form, for commercial purposes, in any language, without the
consent of the publisher.

The journal allows readers to read, download, copy, distribute, print, search, or link to the full texts of its articles and allow
readers to use them for any other lawful purpose.

Copyright Agreement

For open access articles, permitted third party (re)use is defined by the following Creative Commons user licenses:
Creative Commons Attribution-ShareAlike 4.0 International License. (CC BY-SA 4.0)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective work (such as an
anthology), as long as they credit the author(s) and provided they do not alter or modify the article.

Language (usage and editing services)

Please write in good English (American or British usage is accepted, but not a mixture of these). For non-native English
speakers, and perhaps even for some native English speakers, the grammar, spelling, usage, and punctuation of the text are
very important for an effective presentation. Hence, manuscripts are expected to be written in a clear, cogent, and readily
understandable by an international readership. To avoid unnecessary errors, you are strongly advised to use the 'spell-check'
and 'grammar-check' functions of your word processor.

Authors who feel their English language manuscript may require editing to eliminate possible grammatical or spelling errors and
to conform to correct scientific English may wish to use the English Language Editing.

Reviewing of manuscripts

Every submitted paper is independently reviewed by at least two peer-reviewers. The decision for publication, amendment, or
rejection is based upon their reports/recommendation and made by Editor. If two or more reviewers consider a manuscript
unsuitable for publication in this journal, a statement explaining the basis for the decision will be sent to the authors.

Revision of manuscripts

Manuscripts sent back to the authors for revision should be returned to the editor without delay. Revised manuscripts can be
sent to editorial office through the Online Submission Interface. The revised manuscripts returned later than three months will be
considered as new submissions.

NEW SUBMISSIONS
Manuscripts must submit only online, proceeds are totally online and you will be guided stepwise through the creation and
uploading of your files. Electronic submission reduces the editorial processing and reviewing times and reduces the time of
submission to publication.
You have to use JPBI template to prepare your article. Manuscripts written in English will be reviewed by editorial boards
with related study competency.

1. Registration and login are required to submit items online and to check the status of current submissions.

2. Submission online in http:/ejournal.umm.ac.id/index.php/jpbi

3. Incase of any difficulties, please send your manuscript to e-mail: journal.educationalbiology@gmail.com or

jpbi@umm.ac.id
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4. Personal contact: Diani Fatmawati, +628123353005

Formatting requirements

The prepared article should be formatted with JPBI template. There are some parameters for authors.

If your article includes any Videos and/or other Supplementary material, this should be included in your initial submission for peer
review purposes.

Divide the article into clearly defined sections.

Manuscript Preparation Guidelines

The manuscript texts are written in English (see JPBI Template). Manuscripts in English will be first reviewed by editorial
boards. The main text of a manuscript must be submitted as a Word document (.doc) or Rich Text Format (.rtf) file.

The manuscript well-typed in single column on A4 size paper, use 11 pt of Arial Narrow. The manuscript contains an original
work and have potentially contribute to the highly scientific advancement.

The manuscript should contain the following section in order:

a. Title

The title should describe the main content of article, be informative, concise, be accurate, unambiguous, specific, not too
wordy (12-14 words only), does not contain formulas, and infrequently-used abbreviations. This is your opportunity to attract the
reader’s attention. Remember that readers are the potential authors who will cite your article. Identify the main issue of the
paper. Begin with the subject of the paper. The title should and complete.

The title describes the conducted research, Arial Narrow, Font size 19, single line spacing, 0 pt after spacing.

b. The author name
Full name without academic degrees and titles, written in capital letters. Manuscript written by groups needs to supplemented by
complete contact details.

c¢. Name of affiliation for each author
The author name should be accompanied by complete affiliation address, email, and corresponding email.

d. Abstract

Abstract, which comprised of approximately 200 words, provides a brief description of research problems, aims, method used,
results, and conclusion. An abstract should stand alone, means that no citation in the abstract. Consider it the advertisement of
your article. The abstract should tell the prospective reader what you did and highlight the key findings. Avoid using technical
jargon and uncommon abbreviations. You must be accurate, brief, clear and specific. Use words which reflect the precise
meaning. The abstract should be precise and honest.

It emphasizes research results in which written in single line spacing with left and right margin are 0.5 cm narrower than main
text. 3-5 keywords must be written to describe the research scope observed as well as the main terms undergirding the research.
These keywords can be single and/or combined words.

Key words: Written in English 3-5 words or groups of words, written alphabetically. Keywords are the labels of your article and
critical to correct indexing and searching. Therefore the keywords should represent the content and highlight of your article. Use
only those abbreviations that are firmly established in the field.

e. Introduction

This section could also provide the expected results. The introduction must be written in single line spacing. The introduction
comprises of: (1) research problem; (2) insight and problem solve planning; (3) summary of theoretical studies and the results of
the present study (state of the art), related to the observed problems (gap analysis), and (4) research aims.

In Introduction, Authors should state the objectives of the work at the end of introduction section. Before the objective, Authors
should provide an adequate background, and very short literature survey in order to record the existing solutions/method, to
show which is the best of previous researches, to show the main limitation of the previous researches, to show what do you hope
to achieve (to solve the limitation), and to show the scientific merit or novelties of the paper. Avoid a detailed literature survey or
a summary of the results. Do not describe literature survey as author by author, but should be presented as group per
method or topic reviewed which refers to some literatures.
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Example of novelty statement or the gap analysis statement in the end of Introduction section (after state of the art of previous
research survey): “....... (short summary of background)....... A few researchers focused on ....... There have been limited studies
concerned on ........ Therefore, this research intends to ................. The objectives of this research are .........

According to Armagan (2014), the introduction section comprises the first portion of the manuscript, and it should be written
using the simple present tense. Additionally, abbreviations and explanations are included in this section. The main goal of the
introduction is to convey basic information to the readers without obligating them to investigate previous publications and to
provide clues as to the results of the present study (references should be selected from updated publication with a higher impact
factor, traceable, and prestigious source books). To do this, the subject of the article should be thoroughly reviewed, and the aim
of the study should be clearly stated immediately after discussing the basic references.

The body articles must be written in Arial Narrow, font size 11, 0 pt before spacing, and 0 pt after spacing.

f. Methods

Methods should make readers be able to reproduce the experiment. Provide sufficient detail to allow the work to be reproduced.
Methods already published should be indicated by a reference: only relevant modifications should be described. Do not repeat
the details of established methods.

Basically, this section describes the way the research was done. The main materials must be written here: (1) research design;
(2) population and samples; (3) sample collection techniques and instrumental development; (4) data analysis techniques.

The specification and type of tools and materials must be written in case the researches have been conducted by using them.
The qualitative research, such as classroom action research, case studies, and so forth, need to mention the researcher
attendance, research subject, and participated informants, as well as the methods used to explore the data, research location,
research duration, and the description of research results validation.

It is suggested that the authors avoid to organize the article content into the smaller parts than second subheading in this
section. However, in case of unavoidable factors, the writing style must follow the “Results and Discussion” section.

¢. Results and Discussion
This section is the main part of the research result article in which the “fix” results are served. The data analysis processes, such
as statistical computing and hypothesis testing, are not necessary to be served. The materials reported are the analysis results
and hypothesis testing results. In addition, tables and graphics are also can be showed to enunciate the verbal narration. Tables
and images must be given a comment or discussion. The details of qualitative research written in some sub-topics which directly
related to the focused category.
The discussion of article aims to: (1) answer the problems and research questions; (2) show the ways the findings obtained; (3)
interpret the findings; (4) relate the finding results to the settled-knowledge structure; (5) bring up new theories or modify the exist
theories.

In discussion, it is the most important section of your article. Here you get the chance to sell your data. Make the discussion
corresponding to the results, but do not reiterate the results. Often should begin with a brief summary of the main scientific
findings (not experimental results).

The following components should be covered in discussion: How do your results relate to the original question or objectives
outlined in the Introduction section (what/how)? Do you provide interpretation scientifically for each of your results or findings
presented (why)? Are your results consistent with what other investigators have reported (what else)? Or are there any
differences?

Research results must be clearly concluded in answering the research questions. Interpreting the findings should be done by
using logics and present theories. The findings in form of facts found in the research fields are integrated to previous researches
or present theories. This must be supported by reliable references. In case the researchers bring a new theories, the old the ories
can be confirmed or rejected, or modify the old theories.

In some cases, it is unavoidable to organize an article by making sub-headings. Thus, this is the format to write JPBI
manuscripts with sub-headings. In this section, there are specific rules which cannot be separated in an articles.

h. Conclusion

This part provides the summary of results and discussion which refers to the research aims. Thus, the new principal ideas, which
are essential part of the research findings, are developed.

Conclusions should answer the objectives of the research. Tells how your work advances the field from the present state of
knowledge. Without clear Conclusions, reviewers and readers will find it difficult to judge the work, and whether or not it merits
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publication in the journal. Do not repeat the Abstract, or just list experimental results. Provide a clear scientific justification for
your work, and indicate possible applications and extensions. You should also suggest future experiments and/or point out those
that are underway.

The suggestions, which are arranged based on research discussed-findings, are also written in this part. These should be based
on practical activities, new theoretical development, and/or advance research.
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Proofreaders, Typists, and Suppliers, who may have given materials. Do not acknowledge one of the authors names. The
acknowledgement must be written in brief and clear. In addition, avoid the hyperbole acknowledgment.

j- References

Citation and referencing must be written based on APA style 6t Edition which is organized by using Mendeley software latest
version (See Mendeley User Guidelines).

Citing an article written by two authors, both of authors should be mentioned, however, for three and more authors only the first
author is mentioned followed by et al., for example: Husamah and Pantiwati (2015) and Husamah et al. (2017). A series of
references should be presented in ascending alphabetical order (Fatmawati et al., 2011; Hudha et al., 2014; Miharja, 2010).
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[www.apastyle.org/fags.html#3]):
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INTRODUCTION (Heading 1) (bold, 12pt)

This section could also provide the expected results. The introduction must be written in single line spacing.
The introduction comprises of: (1) research problem; (2) insight and problem solve planning; (3) summary of
theoretical studies and the results of the present study (state of the art), related to the observed problems
(gap), and (4) research aims.

According to Armagan (2014), the introduction section comprises the first portion of the manuscript, and it
should be written using the simple present tense. Additionally, abbreviations and explanations are included in
this section. The main goal of the introduction is to convey basic information to the readers without obligating
them to investigate previous publications and to provide clues as to the results of the present study (references
should be selected from updated publication with a higher impact factor, traceable, and prestigious source
books). To do this, the subject of the article should be thoroughly reviewed, and the aim of the study should be
clearly stated immediately after discussing the basic references.

This template format was made in MS Word (.doc) which then been saved in Rich Text Format (.rtf) and
can be downloaded in http://ejournal.umm.ac.id/index.php/jpbi. It enables the authors to prepare their
manuscripts which meet the JPBI conditions properly.

The body articles must be written in Arial Narrow, font size 11, 0 pt before spacing, and 0 pt after spacing.
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METHOD

Basically, this section describes the way the research was done. The main materials must be written here:
(1) research design; (2) population and samples; (3) sample collection techniques and instrumental
development; and (4) data analysis techniques.

The specification and type of tools and materials must be written in case the researches have been
conducted by using them.

The qualitative research, such as classroom action research, case studies, and so forth, need to mention
the researcher attendance, research subject, and participated informants, as well as the methods used to
explore the data, research location, research duration, and the description of research results validation.

It is suggested that the authors avoid organizing the article content into the smaller parts than second
subheading in this section. However, in case of unavoidable factors, the writing style must follow the “Results
and Discussion” section.

RESULTS AND DISCUSSION

This section is the main part of the research result article in which the “fix” results are served. The data
analysis processes, such as statistical computing and hypothesis testing, are not necessary to be served. The
materials reported are the analysis results and hypothesis testing results. In addition, tables and graphics are
also can be showed to enunciate the verbal narration. Tables and images must be given a comment or
discussion. The details of qualitative research written in some sub-topics which directly related to the focused
category.

The discussion of article aims to: (1) answer the problems and research questions; (2) show the ways the
findings obtained; (3) interpret the findings; (4) relate the finding results to the settled-knowledge structure; and
(5) bring up new theories or modify the exist theories.

Research results must be clearly concluded in answering the research questions. Interpreting the findings
should be done by using logics and present theories. The findings in form of facts found in the research fields
are integrated to previous researches or present theories. This must be supported by reliable references. In
case the researchers bring a new theory, the old theories can be confirmed or rejected, or modify the old
theories.

In some cases, it is unavoidable to organize an article by making sub-headings. Thus, this is the format to
write JPBI manuscripts with sub-headings. In this section, there are specific rules which cannot be separated in
an article.

Abbreviations and Acronyms

The extensions of common abbreviation, such as UN, SI, MKS, CGS, sc, dc, and rms are not necessity to
be described. However, it is crucial to give the extension for uncommon abbreviations or acronyms which made
by authors. For instance: OIDDE (Orientation, Identify, Discussion, Decision, and Engage in behavior) learning
model can be used to train mastering solving problem skills. It is suggested to not using abbreviation or
acronyms in the manuscript title, unless unavoidable.

Units
Units in articles must be written by considering the below conditions.
(@) Use Sl or CGS as main units in which Sl is the priority.
(b) Avoid mixing Sl and CGS in order to eliminate biases and inequivalence of equation dimensions.
It is not suggested to mix abbreviation of units with unabbreviated units. For example, instead of using
“Webbers/m?”, the author should use “Wb/m2” or “Webbers per meter per square”.

Equations

The authors are suggested to write the equations used by using Arial Narrow font or symbol. In case there
are more than one equation, it must be given equation numbers. The number must be placed in the right side
of the equations and given in order i.e. (1), (2) and so on. ltalic font is used for variable; while bold font is used
for vector.
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Images and Tables

Place the labels above for tables and below for images. Write the table label specifically, for example
Table 1, in case the author refers the Table 1 mentioned. The example of writing table and figure information
is as below.

Table 1. Table format

Table Column Head
Table column subhead Subhead Subhead

Table Head

copy More table copya

2 Sample of a Table footnote. (Table footnote)

Instead of inserting figures or graphics
directly, it is suggested to use text box
feature in MS. Word to make them stable

towards the format changes and page
shifting.

Figure 1. Example of image information
Citation

Citation and referencing must be written based on APA style 6" Edition which is organized by using
Mendeley software latest version. References used at least 30, 80% primary sources (reputable journals and
research reports including thesis and dissertation) and 5 (five) years of publication.

CONCLUSION

This part provides the summary of results and discussion which refers to the research aims. Thus, the new
principal ideas, which are essential part of the research findings, are developed.

The suggestions, which are arranged based on research discussed-findings, are also written in this part.
These should be based on practical activities, new theoretical development, and/or advance research.
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