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Abstract. [The} aims this research are to determine the effect of the inquiry learning on the ability
of scientific writing pre-services Biology teachers. This research used |quasi experiment method].
The subject was consists of 29 pre-service teacher on 5th semester in one of university in
Palangkaraya. The results showed that the ability to write scientifically on student plant
physiology material averaged 77.257% with good [criteria. It is suggested to develop inquiry-
based learning toward to improve of scientific writing skills on other subject matter in college.

Introduction

Learning using inquiry models provides opportunities for students to hypothesize, design experiments,
collect and analyze data and draw conclusions based on scientific evidence [1]. Inquiry learning model
is learning that involves students' abilities to the maximum to find out systematically, logically,
analytically so that students can formulate their own findings with confidence [2]. Efforts to implement
inquiry-based learning in biology laboratories are able to foster a positive attitude towards science and
scientific attitudes [3]. Inquiry learning models fosters complex ideas such as questions arise after
observing, developing curiosity and encouraging authentic scientific practice [4]. Learning that is able
to arouse curiosity and encourage students to problems solve with scientific evidence in line with inquiry
skills. Increasing the competitiveness of universities in following developments in the industrial
revolution era 5.0 needs to be pursued innovative and creatif solutions that are in scientific thinking and
scientific discovery.

The application of inquiry learning models is a necessity for pre-service biology teachers', because
in the learning process it is required to be able to reason in scientific procedures as a true scientist. One
of the goals of 21st century education is to prepare students to understand deep knowledge and apply
high order thinking skills to overcome challenges in a changing society [5, 6]. Writing articles is a means
of expressing yourself and conveying the results of research that has been carried out in accordance with
expertise. Analyzing and writing articles not only teaching pre-service biology teachers' to convey their
ideas, but also encourages students to share their findings [7]. Articles can play an important role in
teaching and improve pre-service biology teachers' skills in developing scientific writing [8]. The pre-
service biology teachers' get scientific questions followed by conducting scientific investigations and
report the results in the form of articles. Based on this description, it is important to do the ability
improve the scientific writing of pre-service biology teachers' through inquiry learning models.
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Experimental Method

This research is a qualitative descriptive research at one of the universities in Palangkaraya. This
research involved 29 sixth semester pre-service teachers. Research subjects were taken with the
consideration that they were [enrolled in plant physiology courses. TThe instruments used in this study
included questionnaires on student responses to quality in writing articles and the assessment of article
writing using scores based on indicators of writing style, substance content and novelty values. [The Data
analysed using quantitative descriptive technique,

Result and Discussion
The results of data analysis show that the results of the assessment of pre-service teachers articles
obtained by pre-service biology teachers can be averaged 77.257% with good criteria as shown table 1.

fTable 1. Write Scientific Criteria Percentagel

Indicator Percentage (%0) Criteria
Writing style 80 Very good
Content substance 76,77 Good
Novelty values 75 Good
Average 77,26 Good

The percentage of assessment of pre-service biology teachers' articles in figure 2 shows that the highest
percentage of the criteria for writing style is 80% and the criteria for content substance are 76.77%, and
the novelty values 75%
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Writing style Content substance Novelty values

Figure 1. Pre-service teachers the inquiry learning on the ability of scientific writing

Figure 1 shows the 5th semester writing biology teacher's scientific writing skills in the Tadris Biology
Program. As shown in Figure 1, the criteria for writing style are 80% with very good categories. In
general, pre-service biology teachers can do the aspects of writing style, including: the effectiveness of
the title, the inclusion of the author's name and institution, abstracts, key words, systematic preparation
of chapters, the use of supporting instruments, reference and citation and references to references,
instructions for prospective writers, terminology and language. Learning plant physiology applies a
research-based inquiry model in the practicum. Plant physiology material consisting of basic plant
physiology and advanced plant physiology is associated with actual phenomena that occur in the
environment or the surrounding environment in everyday life. Inquiry learning models that uses an
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approach to constructivism can train students to formulate problems and hypothesize to then look for
evidence by conducting investigations or research. Pre-service biology teachers' are given a topic of
plant physiology to be proven in experiments and simple research, then the results of the study are
reported in articles with write style according to the edusains journal IAIN Palangka Raya.

The learning process of plant physiology based on inquiry through scientific investigation in the
laboratory, which is carried out is to convey phenomena and themes that need further investigation. This
is what make pre-service biology teachers' interested in making a research related to plant physiology.
Pre-service biology teachers' submit research topics to get further research approval from the lecturer.
Next is guidance to express ideas and write in scientific articles. Providing inquiry-based feedback that
encourages pre-service biology teachers' reflection to carry out further investigations [9]. Writing
scientific articles as part of the final assignment of pre-service biology teachers'. Lecturer need to
evaluate, improve and provide feedback to pre-service biology teachers'. Feedback is done outside the
classroom with online media. Evaluation is done to improve the lecture program and develop the
scientific writing competence of pre-service biology teachers'.

The results of the assessment on aspects of the writing style obtained a higher percentage than the
assessment of substance content and novelty values, the assessment of the writing style with criteria is
very good. Pre-service biology teachers', at five semester they have taken the research methodology
and have also been taught to make articles, so that they get very good grades on aspects of writing style.
Based on the results of the questionnaire pre-service biology teachers' prefer to write articles rather
than writing lab reports by hand writing.

Based on the results of content substance analysis, the value of 76.8 is in the good category. The
substance aspects of the content include: scientific scope, insight aspirations, analysis and synthesis.
Generally, in scientific writing pre-service biology teachers' have been able to focus on the scientific
scope to be studied. Limitation of the problem is needed so that the scope of the research becomes
clearer, more focused, and more specific. In the preparation of the paper the limitation is very important
so that the problems studied are not too broad [10]. Pre-service biology teachers' synthesis and analysis
need to be improved, because their abilities are still quite low. Data analysis is a series of study activities,
groupings, systematization, interpretation and verification of data so that a phenomenon has value social,
academic and scientific. Data analysis in essence can be understood as an activity to organize, sort,
classify, code or sign, and categorize it so that an finding is based on focus or problem you want to
answer [10].

The aspect of novelty values include: originality of the work, meaning of contribution to progress,
scientific impact, ratio of reference sources, reference level of literature and conclusions, generally good
categories, but the originality of the work needs to be improved because the ability of Pre-service
biology teachers' for of the work original sub-aspects is still experiencing difficulties. Generally, pre-
service biology teachers' difficulties in writing articles are pouring ideas in the form of scientific articles.
Pre-service biology teachers' are not used to writing scientific articles, so the novelty value and substance
content still needs to be improved.

This finding is in line with the results of previous studies that pre-service biology teachers' have
weaknesses in expressing ideas, students lack confidence and fear of starting in making articles
explaining and concluding [11]. the aspect of assessment of novelty value and content substance, it is
necessary to add training in article writing including looking for literature to compare and find the
novelty value from scientific articles that have been made [12]. Scientific writing is an important part
of the academic field. Improving scientific writing skills requires skills and habits pre-service biology
teachers. Developing scientific article writing skills needs to be done in special classes, such as attending
workshops accompanied by reviewers or lecturers who already have many scientific publications. Pre-
service biology teachers should be accustomed to reading and writing scientifically, learning about new
research topics, increasing conclusion, knowing publication roadmaps and getting feedback and direct
experience with expert writers [11].

Learning to use interesting models along with appropriate assessment strategies is a powerful way to
make learning efficient. The study of plant physiology using the inquiry model it was felt interesting for
pre-service biology teachers' they making able to develop scientific literacy skills which then the results
of the study were contained in journal. Showed that analysis of covariance results an increase in writing



skills and the significant writing improvement in writing assessment interventions using interesting
techniques and appropriate assessment strategies [12].

The results of the study on the content substance aspects based on the ratio of primary reference
sources should be greater than other sources, making pre-service biology teachers' look for as many
primary reference sources as possible to strengthen the findings of their research. The success of pre-
service biology teachers' in writing is influenced by the use of journal resources in assignments [11].
Writing articles uses primary reference sources to support pre-service biology teachers' skills towards
academic literacy and make the results of writing that have a high degree of sophistication.

Inquiry-based learning is able to develop writing skills even though it is not optimal in aspects of
novelty value. Lecturers can use inquiry learning models to develop pre-service biology teachers
scientific writing skills or other models. One learning model for developing writing skills is project-
based learning [13]. Writing scientific articles must be part of the objectives of study programs, faculties
and institutions, so writing scientific articles is not only a rule in the course, but also so that students get
writing competence [14]. To develop scientific writing can be done by holding workshops conducted
by study programs, faculties, or institutions. The results of the workshop are able to produce published
papers and help students become better scientific writers [14, 15, 16].

Conclusion

Based on the result of data analysis, it can be concluded that generally the ability to write scientifically
on plant physiology material averages 77.25% with good criteria. It is recommended implement inquiry-
based learning to develop pre-service biology teachers' scientific writing skills in other subjects in study
programs, faculties, and institutions. Evaluation and improvement need to be done to improve the ability
to write scientifically by having a special workshop class that focuses on academic writing to improve
the quality of content substance and novelty value.
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Abstract. The aims this research are to determine ffJ effect of the inquiry leaming on the ability
of scientific writing pre-services Biology teachers. This research used quasi experiment method,
The subject was consists of 29 pre-service teacher on 5th semester in one of university in
Palangkaraya. The results showed that the ability to wrff} scientifically on student plant
physiology material averaged 77.257% with good criteria. [t is suggested to develop inquiry-
based learning toward to improve of scientific writing skills on other subject matter in college.

Introduction

Learning using inquiry models provides opportunities for students to hypothesize, design experiments,
collect and analyze data and draw conclusions based on scientific evidence [1]. Inquiry learning model
is learning that involves students' abilities to the maximum to find out systematically, logically,
analytically so that students can formulate their own findings with confidence [2]. Efforts to implement
mquiry-based learning in biology laboratories are able to foster a positive attitude towards science and
scientific attitudes [3]. Inquiry learning models fosters complex ideas such as questions arise after
observing, developing curiosity and encouraging authentic scientific practice [4]. Learning that is able
to arouse curiosity and encourage students to problems solve with scientific evidence in line with inquiry
skills. Increasing the competitiveness of universities in following developments in the industrial
revolution era 5.0 needs to be pursued innovative and creatif solutions that are in scientific thinking and
scientific discovery,

The application of inquiry learning models is a necessity for pre-service biology teachers', because
in the learning procdgl it is required to be able to reason in seientific procedures as a true scientist. One
of the goals of 21st century education is to prepare students to understand deep knowledge and apply
high order thinking skills to overcome challenges in a changing society [5, 6]. Writing articles is a means
of expressing yourself and conveying the results of research that has been carried out in accordance with
expertise. Analyzing and writing articles not only teaching pre-service biology tea@rs' to convey their
ideas, but also encourages students to share their findings [7]. Articles can play an important role in
teaching and improve pre-service biology teachers' skills in developing scientific writing [8]. The pre-
service biology teachers' get scientific qudflions followed by conducting scientific investigations and
report the results in the form of articles. Based on this description, it is important to do the ability
improve the scientific writing of pre-service biology teachers' through inquiry learning models.




:

gxperimental Method

This research is a qualitative descriptive research at one of the universities igpPalangkaraya. This
research involved 29 sixth semester pre-service teachers. Research subjects were taken with the
consideration that they were enrolled in plant physiology courses. The instruments used in this study
included questionnaires on student responses to quality in writing articles and the assessment of article
writing ugig scores based on indicators of writing style, substance content and novelty values. The Data
analysed using quantitative descriptive technique.

Result and Discussion
The results of data analysis show that the results of the assessment of pre-service teachers articles

obtained by pre-service biology teachers can be averaged 77.257% with good criteria as shown table 1.

Table 1. Write Scientific Criteria Percentage

Indicator Percentage (%) Criteria
Writing style 80 Very good
Content substance 76,77 Good
Novelty values 75 Good
Average 77,26 Good

The percentage of assessment of pre-service biology teachers' articles in figure 2 shows that the highest
percentage of the criteria for writing style is 80% and the criteria for content substance are 76.77%, and
the novelty values 75%

Write Scientific Criteria
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Figure 1. Pre-service teachers the inquiry learning on the ability of scientific writing

1 1

%gure 1 shows the 5th semester writing biology teacher's scientific writing skills in Ele Tadris Biology
ProgramfAs shown in Figure 1, the criteria for writing style are 80% with very good categories. In
general, pre-service biology teachers can do the aspects of writing style, including: the effectiveness of
the title, the inclusion of the author's name and institution, abstracts, key words, systematic preparation
of chapters, the use of supporting instruments, reference and citation and references to references,
instructions for prospective writers, terminology and language. Learning plant physiology applies a
research-based inquiry model in the practicum. Plant physiology material consisting of basic plant
physiology and advanced plant physiology is associated with actual phenomena that occur in the
environment or the surrounding environment in everyday life. Inquiry learning models that uses an




approach to constructivism can train students to formulate problems and hypothesize to then look for
evidence by conducting investigations or research. Pre-service biology teachers' are given a topic of
plant physiology to be proven in experiments and simple research, then the results of the study are
reported in articles with write style according to the edusains journal IAIN Palangka Raya.

The learning process of plant physiology based on inquiry through scientific investigation in the
laboratory, which is carried out is to convey phenomena and themes that need further investigation. This
1s what make pre-service biology teachers' interested in making a research related to plant physiology.
Pre-service biology teachers' submit research topics to get further research approval from the lecturer.
Next is guidance to express ideas and write in scientific articles. Providing inquiry-based feedback that
encourages pre-service biology teachers' reflection to carry out further investigations [9]. Writing
scientific articles as part of the final assignment of pre-service biology teachers'. Lecturer need to
evaluate, improve and provide feedback to pre-service biology teachers'. Feedback is done outside the
classroom with online media. Igfaluation is done to improve the lecture program and develop the
scientific writing competence of pre-service biology teachers'.

The results of the assessment on aspects of the writing style obtained a higher percentage than the
assessment of substance content and novelty values, the assessment of the writing style with criteria is
very good. Pre-service biology teachers', at five semester they have taken the research methodology
and have also been taught to make articles, so that they get very good grades on aspects of writing style.
Based on the results of the questionnaire pre-service biology teachers' prefer to write articles rather
thaf@writing lab reports by hand writing.

Based on the results of content substance analysis, the value of 76.8 is in the good category. The
substance aspects of the conterffinclude: scientific scope, insight aspirations, analysis and synthesis.
Generally, in scientific writing pre-service biology teachers' have been able to focus on the scientific
scope to be studied. Limitation of the problem is needed so that the scope of the research becomes
clearer, more focused, and more specific. In the preparation of the paper the limitation is very important
so that the problems studied are not too broad [10]. Pre-service biology teachers' synthesis and analysis
need to be improved, because their abilities are still quite low. Data analysis is a series of study activities,
groupings, systematization, interpretation and verification of data so that a phenomenon has value social,
academic and scientific. Data analysis in essence can be understood as an activity to organize, sort,
classify, code or sign, and categorize it so that an finding is based on focus or problem you want to
answer [10].

The aspect of novelty values mclude: originality of the work, meaning of contribution to progress,
scientific impact, ratio of reference sources, reference level of literat&® and conclusions, generally good
categories, but the originality of the work needs to be improved because the ability of Pre-service
biology teachers' for of the work original sub-aspects is still experiencing difficulties. Generally, pre-
service biology teachers' difficulties in writing articles are pouring ideas in the form of scientific articles.
Pre-service biology teachers' are not used to writing scientific articles, so the novelty value and substance
corffint still needs to be improved.

This finding is in line with the results of previous studies that pre-service biology teachers' have
weaknesses in expressing ideas, students lack confidence and fear of starting in making articles
explaining and concluding [11]. the aspect of assessment of novelty value and content substance, it is
necessary to add training in article writing including looking for literature to compare and find the
novelty value from scientific articles that have been made [12]. Scientific writing 1s an important part
of the academic field. Improving scientific writing skills requires skills and habits pre-service biology
teachers. Developing scientific article writing skills needs to be done in special classes, such as attending
workshops accompanied by reviewers or lecturers who already have many scientific publications. Pre-
service biology teachers should be accustomed to reading and writing scientifically. learning about new
research topics, increasing conclusion, knowing publication roadmaps and getting feedback and direct
experience with expert writers [11].

Learning to use interesting models along with appropriate assessment strategies 1s a powerful way to
make learning efficient. The study of plant physiology using the inquiry model it was felt interesting for
pre-service biology teachers' they making able to develop scientific literacy skills which then the results
of the study were contained in journal. Showed that analysis of covariance results an increase in writing




skills and the significant writing improvement in writing assessment interventions using interesting
techniques and appropriate assessment strategies [12].

The results of the study on the content substance aspects based on the ratio of primary reference
sources should be greater than other sources, making pre-service biology teachers' look for as many
primary reference sources as possible to strengthen the findings of their research. The success of pre-
service biology teachers' in writing is influenced by the use of journal resources in assignments [11].
Writing articles uses primary reference sources to support pre-service biology teachers' skills towards
academic literacy and make the results of writing that have a high degree of sophistication.

Inquiry-based learning is able to develop writing skills even though it is not optimal in aspects of
novelty value. Lecturers can use inquiry learning models to develop pre-service biology teachers
scientific writing skills or other models. One learning model for developing writing skills is project-
based learning [ 13]. Writing scientific articles must be part of the objectives of study programs, faculties
and institutions, so writing seientific articles is not only a rule in the course, but also so that students get
writing competence [14]. To develop scientific writing can be done by holding workshops conducted
by study programs, faculties, or institutions. The results of the workshop are able to produce published
papers and help students become better scientific writers [14, 15, 16].

1
gonclusion

Based on the result of data analysis, it can be concluded that generally the ability to write scientifically
on plant physiology material averages 77.25% with good criteria. It 1s recommended implement iquiry -
based learning to develop pre-service biology teachers' scientific writing skills in other subjects in study
programs, faculties, and mstitutions. Evaluation and improvement need to be done to improve the ability
to write scientifically by having a special workshop class that focuses on academic writing to improve
the quality of content substance and novelty value.

1
gcknowledgments

The authors would like to thanks for all the students who have participated in the data collection. The
authors would also like to send a gratitude to the lecturers who have given the opportunity to conduct
this research.

References

[1]  Toharudin, U, Hendrawati, S, Rustaman, A. “Membangun Literasi Sains Peserta Didik”.
Bandung: Humaniora. 2011.

[2]  Desiani Badriah & Koeswanti Henny Dewi, “The Different Influent of The Model of Inquiri and
Discovery leraning toward the Outcome of Student Learning.” International Journal of Education
Policies vol. 1,n0.3, 2017.

[3] Gormally, C, “Deaf, hard-of-hearing, and hearing signing undergraduates’ attitudes toward
science in inquiry-based biology laboratory classes”, CBE—Life Sciences Education, 16 (1), ar6,
2017.

[4]  Glackin, M.. & Harrison. C. “Budding biology teachers: what have botanical gardens got to offer
mquiry learning”, Journal of Biological Education, 52(3), 283-293, 2018.

[5] Atabaki A M S, Keshtiaray N and Yarmohammadian M H 2015 Scrutiny of Critical Thinking
Concept International Education Studies vol 8 no. 3.

[6] 8. C. Kong, “An Experience of a Three-Year Study on The Development of Critical Thinking
Skills in Flipped Secondary Classrooms with Pedagogical and Technological Support,” Compuiter
& Education, vol.89, pp 16-31. 2015.

[7] Hashemi, 7., & Mirzaei, T, “Conversations of the mind: The impact of journal writing on
enhancing EFL medical students’ reflections, attitudes, and sense of self™, Procedia-Social and
Behavioral Sciences, 199, 103-110, 2015,

[8] Parkison, I.. & Adendorff, R, “The use of popular science articles n teaching scientific
literacy™, English for Specific Purposes, 23(4), 379-396, 2005,

[91 Hallman, H. L., & Burdick. M. N. Service-learning. Writing and Reflection: A Bakhtinian
Analysis, Changing English, 25(4). 331-350, 2018.




[10]
(1]
[12]

[13]

[14]

[13]

[16]

Isa Cahyani, “Peningkatan kemampuan menulis makalah melalui model pembelajaran berbasis
penelitian pada mata kuliah umum bahasa indonesia”, Sosiolumanika, 3(2), 2010.

Quynh N & Louisa B, “Source-use expectations in assignments: The perceptions and practices of
Vietnamese Master's students”, (53), 90-103, 2019.

Zohre M, “Comparative effect of online summative and formative assessment on EFL student
writing ability. Studies in Educational Evaluation (59), 29-401993, 2018

Hasani, A.. Hendrayana, A., & Senjava, A. (2017). Using project-based learning in writing an
educational article: An experience report. Universal Journal of Educational Research. 5(6), 960-
964.

Stewart, A. F., Williams, A. L., Lofgreen, J. E., Edgar, L. J., Hoch, L. B.. & Dicks, A. P,
Chemistry writing instruction and ftraining: Implementing a comprehensive approach to
improving student communication skills. Journal of Chemical Education, 93(1), 86-92, 20135.
Miller, D. M., Scott, C. E., & McTigue, E. M, Writing in the secondary-level disciplines: A
systematic review of context. cognition, and content, Educational Psychology Review, 30(1), 83-
120, 2018.

Ogunsolu, O. O., Wang, J. C., & Hanson, K, Writing a review article: A graduate level writing
class. Journal of Chemical Education, 95(5), 810-816, 2018.




Inquiry based learning on the ability to write scientific material on
plant physiology in pre-service biology teachers

ORIGINALITY REPORT

1 4% 5% 1 3% %

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

J Jumrodah, S Liliasari, Y H Adisendjaja. 1 O
" : : : - %
Profile of pre-service biology teachers critical
thinking skills based on learning project toward
sustainable development”, Journal of Physics:
Conference Series, 2019

Publication

S Saprudin, L Liliasari, A S Prihatmanto. "Pre- 1 o
Service Physics Teachers’ Concept Mastery °
and the Challenges of Game Development on
Physics Learning", Journal of Physics:

Conference Series, 2017

Publication

vdocuments.site 1 Y
(o}

Internet Source

e

www.tenaflyschools.org 1 Y
0

Internet Source

=

Zohre Mohamadi. "Comparative effect of online

| . %
summative and formative assessment on EFL
student writing ability", Studies in Educational



Evaluation, 2018

Publication

Ayla Karatas. "Opinions of Pre-Service
Teachers about Evolution", Journal of Education
and Training Studies, 2019

Publication

<1%

E L Allo, A Permanasari, W Wiji, S Redjeki.
"Analysis on strength, weaknesses, and
challenges in Chemistry Learning Course: a
descriptive study to enhance the quality of
learning”, Journal of Physics: Conference
Series, 2019

Publication

<1%

lopscience.iop.org

Internet Source

<1%

Esther Gnanamalar Sarojini Daniel. "To Escape
the ‘Finishing the Biology Syllabus Syndrome’:
An Action Research Exploratory Study in Explicit
Modelling for Malaysian Biology Teacher
Training", Systemic Practice and Action
Research, 2010

Publication

<1%

Exclude quotes Off Exclude matches Off

Exclude bibliography On



UNIVERSITAS PENDIDIKAN INDONESIA

g SEOLAH PRscasarjanin

R

“RIIFICATE

Nanik Lestariningsih

has participated as

773

e e =
|
|

Presenter

In the International Conference on Mathematics and Science Education (ICMScE)

in conjuction with International Cornﬁie’;ence on Science Education (ICoSEd)

. “Wiithematies aud Seionce Education Research for Suitainable Devlopuest”
XY Bandung, June 29", 2019

Prof. H. Yaya S. Kusumah, M.Sc., Ph.D. sari, M.Si.

Director of School of Postgraduate Studies - : Y
Universitas Pendidikan Indonesia Prsidant of Assacision mma

Scanned by CamScanner



