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Abstract. This research aims to identify the potentials of students’ creative disposition and the
perceived position of their creative disposition in biology learning. Research participants were
72 senior high school students in Mataram, West Nusa Tenggara. Data were collected through
questionnaires. The participants were required to complete a closed questionnaire as self-report
responses to statements about creative dispositions and position of students' creative dispositions
as compared to their peers’. The resulting data were processed qualitatively to determine the
categories of creative characteristics and quantitatively t test was used to analysis the effect of
creative disposition on students’ position of creative disposition. The results showed that
students have high category, average and low level creative disposition. The position of the
students” creative disposition is influenced by their creative disposition. The male student group
shows more creative characters in the persistent domain than in the inquisitive, imaginative,
collaborative, and disciplined domains; meanwhile, the female student group exhibits more
collaborative character. The student creative disposition importance as base for creative
instructional development design.

1. Introduction

Education has the function of developing students into creative individuals, ie individuals who are able
to generate creative ideas to solve the problems of life. The importance of developing the creative
character of the students is regulated in Law of the Republic of Indonesia No. 20 of 2003 on National
Education System [1]. The Government recognizes the importance of developing the creativity of
Indonesia's young generation so that they are ready and able to compete against the global life challenges
of 21st century. Creativity is a non-cognitive aspect or soft skills as a key component of 21Ist century
skills [2]. Therefore the teaching system in schools should begin to focus on developing the creative
potential of students.

Creative students will give arise to new discoveries even if using something that has been there
before. However, a new creation does not mean it should be a discovery that no one has ever known
before, but it can also be something new to him and should not be something new to other people or
society at large [3]. Assessment of creativity in student learning can be a form an act or behavior [4].
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Creativity is not a simple process but it must be cultivated with hard work and sincerity. Applying
appropriate teaching methods will affect the process and the product in a lesson. Mumfrod [5]
recommends the use of investigative methods to increase scientific creativity in science learning, and
Lawson [6] curriculum should be designed to explicitly trigger inquiry skills.

In the face of the challenges of the 21st century, the curriculum of science including biological
science must be oriented towards the development of student competence in order to apply, analyze and
synthesize new knowledge [7] and the ability to relate knowledge to life experiences [8]. Science
education is aimed at producing the scientific community [9], preparing learners to study science and
technology at higher levels of education, preparing them to become scientists [ 10], and the ability to use
scientific methods [ 11]. Potential biology of students should also be used to overcome social challenges,
complex problems and the interconnectivity of various disciplines [12]. For that reason a learning model
is needed that develops student creativity. On the other hand, the learning process hardly indicates any
activity that demands creative thinking and a lack of creativity development in students' science process
skills [13]. International Creativity Index survey results of 2015, Indonesia ranked 115 out of 139
countries involved in the survey [14].

The characteristics of creativity are uniqueness and originality in search of possible solutions.
Creativity results from creative thinking activities that develop divergent thinking patterns. Creative
thinking is the culmination of a person's cognitive dimension [15,16]. Creative thinking is the process
used to generate new ideas [17], helping students discover the value of evidence-based reasoning,
improve high-level cognitive skills (HOCS), and make them able to solve problems [18].

Although many studies attempt to reveal the creativity and creative thinking skills of students,
research on creative disposition of students is still little studied. Creative disposition describes the habits
of the subconscious mind and is oriented towards broad goals. This behavior pattern is shown in the
absence of coercion and therefore it is said also as a character or creative nature. A person's creative
disposition deals with the creative person's characters. Lucas et al. [19] mentions five creative
disposition models: inquisitive, persistent, imaginative, collaborative and discipline. This study aims to
identify the potential of creative disposition of students and their creative position of disposition in
biology teaching as the basis of instructional perspective of creative student-oriented.

2. Method

Subjects The subjects observed in this study were 72 tenth grade students of a senior high school in
Mataram, academic year 2017/2018, consisting of 31 male students and 41 female students. The data
collected were qualitative, describing the creative disposition of students and the position of creative
disposition compared to their peers in the field of biology. The data were obtained through
questionnaires, distributed to students to find about their creative disposition and the perceived position
of their creative disposition compared to their peers’. The close-ended creative disposition questionnaire
was developed on five domains covering inquisitive, persistent, imaginative, collaborative, and
disciplined [19], and each character was developed into 25 statements. Another questionnaire
corresponding to the previous one was used to reveal the position of students’ disposition compared to
their peers’. The choices provided to respond to the questionnaire statements in the form of qualitative
data were converted into certain categories referring to the categorization by Arikunto [20] as shown in
table 1.

Table 1. Scoring rubric of (a) students’ creative disposition and (b) creative disposition position.

Score Creative disposition Category of creative
category (a) disposition position (b)
5 Always Much higher
4 Often Higher
3 Sometimes Equal
2 Rarely Lower
1 Never Much lower
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The rubric in Table 1 was used to obtain the creative disposition score and the position of the students’
creative disposition in the field of biological science. Subsequently, the scores obtained by the students
on a scale of 1-5 were converted to a scale of 1 to 100 to facilitate subsequent data processing. Next, the
conversion of the scores into qualitative scores follows the categories as displayed in Table 2. The data
of creative disposition scores and position of creative disposition of the students were tested using linear
regression to find the influence of creative disposition variable and index of determination on the
position of students’ creative disposition.

Table 2. Qualification of creative category disposition and creative position of student disposition.

Conversion scale 100 Quantitative catagory of creative Quantitative catagory of
disposition creative disposition position
90 <x < 100 Very High Far above
80 <x <89 High Above
65 <x <79 Average Average
55<x <64 Low Under
O<x <54 Very Low Far below

3. Result and discussion

3.1. Students’ creative disposition and the position of the creative disposition compared to their
peers’ in biology teaching and learning

Based on the result of questionnaire given to the students, there are three groups of creative disposition
category that is high catagory, average and low. The result of questionnaire for creative position of
student disposition found three categories that is above catagory, average and below. The percentage of
students in each category is shown in Figure la. Similar results were shown after the students were
grouped by gender, as shown in Figure 1 (b) and (c).
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Figure 1. Percentage of students by creative disposition category and creative position of student
disposition; (a) students in the class, (b) groups of female students, and (c) groups of male students.
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The result of t test shows a significant influence of creative disposition variable on creative position of
student disposition (t count 4.99 > ¢ table 1.67). meaning creative position of student disposition is
determined by creative disposition of student with determination index 26.2%. T test results on a group
of female students is known ¢ count 2.807 > ¢ table 1.68 and in the group of male students 7 count 5.47
>t table 1.70 with determination value respectively 16.8 and 50.7(%).

3.2. Distribution of creative disposition domains and position of creative disposition of students'
choice

Creative disposition and creative disposition position of students as measured on the domain 5 shows
the results as shown in Figure 2 below:
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Figure 2. The distribution domain of creative disposition and disposition creative positions (a)
group of female students and, (b) group of male students.

The result (Figure 2) shows that both female and male students groups have the same category of creative
disposition and position of creative disposition that is included in the average category. However, in
terms of the average score per domain, there are differences. In the female student group, the
collaborative domain is at a higher position than the inquisitive, persistent, imaginative, and disciplined
domains. Meanwhile, in the male group, the highest score is shown in the persistent domain. The male
student group’s belief in the position of their creative dispositions is more suitable to the chosen creative
disposition. Out of the 10 students whose creative disposition is at a high category, only two have high
conformity between their creative disposition and position of creative disposition.

Low creativity of learners does not only happen in this research but also in other places. Previous
research saw that students' scientific creativity in Kenya is still low [21]. It is expected that creative
disposition of students can be followed by creative thinking ability, creative process and creative product
in the field of biological scientific creativity. In fact, a person's level of creativity can be taught and
enhanced [22, 23], although it is not known to what extent that creativity can be improved [24]. If this
scientific creativity is important in science education it will be useful to develop a strategy or
intervention program to improve it [25].

Educators recognize of the importance of creativity in science education [26] and scientific creativity
is expected to produce students who will be scientists [25]. The results of this study would be important
for teachers to take decisions in trying to make their students become more creative. Creative teachers
and creative ways of teaching are key to success in developing students' creativity. Creative teaching is
an art and therefore a teacher cannot be taught didactically on how to be creative [27]. Creative teachers
are innovative, knowledgeable, controlling the teaching process, and engaging in various social values
that their students could accept [28, 29].

The characteristics of creativity vary in an individual or the field of science. Humans are creative in
a particular field. The present research shows the female student groups is dominant in the domain of
collaboration. Collaboration is a creative process that emphasizes social aspects and cooperation.
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Collaboration as a transformative experience is consultative, collegial, and cooperative [30]. It is
characterized by openness in product sharing, communicativeness, openness in giving and receiving
suggestions or ideas and responsibility in carrying out the role in the group.

Different findings in this study suggest that male student group is dominant in the persistent domain,
meaning male students are more resilient [31], do not easily give up, dare to try new things [32], have
high self-confidence [33], and regard uncertainty as an opportunity to gain new knowledge [19]. The
results of Robson and Rowe’s study [32] indicate that perseverance is shown by high activity in trying
ideas, analyzing ideas and engaging others. Furthermore, the results of Piaw’s study [34] shows that
gender was significantly correlated to creative thinking ability, whereas right-brain thinking and learning
styles were positively and significantly correlated to the ability of original thinking, fluency, elaboration,
imagination, and persistence.

4. Conclusion

The data of this study are students’ self-reports in the forms of responses to statements about the students
themselves. The results show that students’ creative disposition and position of creative disposition in
biological sciences are in the average category. Based on statistical analysis, the perceived position of
students’ creative disposition is significantly influenced by students” creative disposition. The female
student group is more dominant in collaborative domain, while the male student group is more
pronounced in the resistant domain. Students’ creative disposition and position of creative dispositions
describe their strengths and shortcomings that can be used as a basis for teachers in making creative
mstructional planning.

Acknowledgments

This research was supported by the Ministry of Research, Technology, and Higher Education Republic
of Indonesia, University of Education Indonesia, Bandung, Mataram University, and thank you for SMA
Negeri 5 Mataram Indonesia, which has given this research permission.

References

[11 Republik Indonesia 2003 Undang-undang nomor 20 tahun 2003 tentang Sistem Pendidikan
Nasional (Jakarta: Republik Indonesia)

[2] Kautz T, Heckman J, Diris R, Weel B, and Borgans L 2014 Fostering and measuring skills:
Improving cognitive and non-cognitive skills to promote lifetime success (OECD Education
Working Papers No 110) (Paris France; OECD Publishing)

[3] Nilsson and Loughran 2012 Exploring the Development of Pre-Service Science Elementary
Teachers’ Pedagogical Content Knowledge J Sci. Teacher Educ. 23 pp 699-721

[4]  Slameto 2003 Belajar dan faktor-faktor vang mempengaruhi (Jakarta: Rineka Cipta )

[5] Mumford M D 2010 Cross-field differences in creative problem-solving skills: A comparison of
health, biological, and social sciences Creativity Research Journal Vol 22 No 1

[6] Lawson A E 2001 Promoting creative and critical thinking skills in college biology In Bioscience
Vol 27 No. 1

[71 Dao C T 2011 An alternative approach to teaching microbial diversity The American Biol.
Teacher 72(9): pp 528-536.

[8] Onorato T M 2014 Connecting students and microbiology through the lived experience
Community College Journal of Research and Practice 38: pp 625-637

[9] Ndeke G C W, Okere M I O and Keraro F N 2016 Secondary school biology teachers’
percepcitions of scientific creativity. J. Education and Learning 5(1): pp 31-42.

[10] McGregor E and Bazo F 2001 Gender Mainstreaming In Science and Technology. A Reference
Manual for Government and Other Stakeholders (pp. 51-52). (London: Commonwealth
secretariat)

[11] Bybee R W, Powell ] C and Trowbridge L W 2008 Teaching Secondary School Science:
Strategies for Developing Scientific Literacy (Ally & Bacon Pearson Education Inc)




International Conference on M athematics and Science Education (ICM ScE 2018) IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1157(2019) 022092  doi:10.1088/1742-6596/1157,/2/022092

[12]

[13]
[14]
[15]
[16]

[17]
(18]

[19]

[20]
(21]

[22]

(23]
[24]
(23]

[26]

[27]
[28]
[29]
[30]
[31]
[32]
[33]

[34]

Hiong L C and Osman K 2013 A conceptual framework for the integration of 21 century skills
in biology education. Research Journal of Applied Sciences, Engineering and Technology
6(16): pp 2976-2983.

Subali B 2011 Pengukuran kreativitas keterampilan proses sains dalam konteks assessment for
learning. J. Cakrawala Pendidikan 30(1): pp 130-144.

Florida R, Mellander C and King K 2015 The Global Creativity Index 2015 (Martin Posperity
Institute)

Krathwohl D R 2002 A Revision of Bloom’s taxonomy: An overview Theory into Practice 4(4):
pp 212-264.

Dettmer P 2006 New Blooms in established fields: Four domains of learning and doing. Roeper
Review 28(2): pp 70-78.

Runco M A 2004 Creativity. Annual Review Psycology 55: pp 657-687.

De Hann R L 2009 Teaching creativity and inventive problem solving in science CBE-Life
Science Educations 8: pp 172-181.

Lucas B, Guy C and Ellen S 2013 Progression in Student Creativity in School: First Steps
towards New forms of Formative Assessment. OECD Education Working Papers, No.
86, OECD Publishing.

Arikunto S 2010 Prosedur Penelitian, Satuan Pendekatan dan Praktek. Jakarta: Rineka Cipta.

Okere M I O and Ndeke G W 2013 Influence of Gender and knowledge on secondary school
students’scientific creativity skills in Nakuru District, Kenya. European Journal of
Educational Research 1(4): 353-366.

Bahr M W, Walker K, Hampton E M, Buddle B S, Freeman T, Ruschman N, Sears J, Kinney A,
Miller M and Littlejohn W 2006 Creative problem solving for general education intervention
teams Remedial & Special Education 27(1): 27-41

Davis G A and Rim S B 2004 Education of the gifted and talented (5" Ed.) (Boston: Allyn &
Bacon)

Byrne R M J 2005 The rational imagination: How people create counterfactual alternatives to
reality (MIT press)

Hu W and Adey P 2002 A scientific creativity test for secondary school students International
Journal of Science Education 24(4): 389403

Chumo C C 2014 Effects of practical investigation on scientific creativity amongst secondary
schools biology students in Kericho district, Kenya Journal of Education and Practice 5(8):
pp 43-51 (online).

Craft A 2001 Creativity and early year’s settings In Paige S and Craft A (Eds.) Developing
reflective practice in the early years (pp. 93-107) New York: Open University Press

Jeffrey B and Craft A 2006 Creative learning and possibility thinking In Jeffrey B (Ed.) Creative
learning practices (pp 47-62) London: Tufnell Press

Woods P 1995 Creative teachers in primary schools Buckingham UK: Open University Press

Kennedy J K 2015 A proposed model to increase creativity, collaboration and accountability in
the online classroom International Journal of Information and Education Technology 5(11):
pp 873-876.

Sternberg R J 2012 The assessment of creativity: An investment-based approach Crearivity
Research Journal 24(1): pp 3-12

Robson S and Rowe V 2012 Observing young children’s creative thinking: engagement,
involvement and persistence International Journal of Early Years Education 20(4): 349-364

Lambert E B 2000 Problem-solving in the first years of school Australian Journal of Early
Childhood 25(3): pp 32-38

Piaw C Y 2014 Effect of gender and thinking style on students’ creative thinking ability Procedia
116 pp 5135-5139




The potential of students’ creative disposition as a perspective

to develop creative teaching and learning for senior high

school biological science

ORIGINALITY REPORT

15, 12 11« 7

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

WWW.mindmeister.com

Internet Source

2%

o

A. Yuniarti. "Creative thinking skills of
students in determining ideas for
development biology learning media in the
light of Covid-19", AIP Publishing, 2022

Publication

2%

e

docplayer.net

Internet Source

T

-~

eprints.unm.ac.id

Internet Source

T

o

static.frontiersin.org

Internet Source

(K

journal.unpak.ac.id

Internet Source

T

=

healthdocbox.com

Internet Source

T




ccsenet.org

Internet Source

T

lopscience.iop.org

Internet Source

T

—
o

jurnal.fkip.uns.ac.id

Internet Source

T

—_—
—

www.iiste.org

Internet Source

T

—_
N

Submitted to Universitas Jember
Student Paper

T

123dok.com
Internet Source <1 %
eprints.utm.m
IntFe)rnet Source y <1 %
cds.aanda.or
Internet Source g <1 %
Masooma Al-Mutawah, Enaz Mahmoud, Ruby <1 o
Thomas, Nisha Preji, Yazan Alghazo. "Math ’
and Science Integrated Curriculum:
Pedagogical Knowledge-Based Education
Framework", Education Research
International, 2022
Publication
ijres.net
Igwternet Source <1 %




spneercom <7 o
P g <7«
Irnf:ﬁ(e)tssj)tucr)cgy.radem‘atah.ac.id <1 o
N Adiastuty, Sumarni, M Riyadi, A Nisa, <1 o

Waluya. "Neuroscience study: analysis of
mathematical creative thinking ability levels in
terms of gender differences in vocational high
school students", Journal of Physics:
Conference Series, 2021

Publication

Exclude quotes On Exclude matches < 5 words

Exclude bibliography On



The potential of students’ creative disposition as a perspective
to develop creative teaching and learning for senior high
school biological science

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7




