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Abstract: Learning physics has been able to improve the responsibility of the students to be creative in
overcoming the impact of the development of science and technology. The purpose of this study was to describe
the validity of the Creative Responsibility Based Learning (CRBL) model to increase accountability, science
process skills, and scientific creativity of students.Collecting data use preliminary research and validation
phase of physics learning expert in the Focus Group Discussion. Data were analyzed using descriptive
qualitative and quantitative. The tests have shown that there is conformance to requirements, design models
meet the provisions novelty scientific knowledge, and there is consistency between the components of internal
models. The CRBL model has valid can be used to improve the responsibility, process skills, and scientific
creativity of students. The CRBL model has been able to support the implementation of the National
Qualifications Framework Indonesia (i.e. KKNI in Indonesia) to produce the competence of graduates of higher
education of creative and responsibility.
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I.  Introduction

Physics is the result of a process of observation or experiments to identify the fundamental laws that
govern natural phenomenal¥l. Learning physics has been able to improve the responsibility of each individual to
develop creativity, imagination appreciate the variety of products, and see mistakes as a learning process to create
a change towards successt. Creativity in learning physics is often known by the scientific creativity™. Scientific
creativity defined as a kind of intellectual trait or ability producing or potentially producing a certain product
that is original and has social or personal value, designed with a certain purpose in mind, using given
information™. Scientific creativity is different from general creativity since it is concerned with creative science
experiments, creative scientific problem finding and solving, and creative science activity /. Scientific creativity
required by modern society to solve various problems in life!® to adapt to new demands!, as a scientific
discovery and technological innovation support €.

The development of scientific creativity has been affected by the responsibility of the student in the
learning processt. Scientific creativity and responsibility has become a necessity competence of graduates in
the 21st century skills™. Higher education has been able to facilitate students to analyze real-life issues
critically, identify creative and innovative solutions**?. Competence of higher education graduates should
have the responsibility to master the scientific fields and apply them in solving problems and adapt to the
situation at hand™*®!. In fact the majority of higher education in Indonesia has not been guaranteed quality™.
Preliminary studies have shown that the majority of students majoring PMIPA FKIP ULM less responsible for
the learning process in terms of participation, respect for others, and cooperation, and much less in the lead and
expression®®). Students have often rejected creative ideas that accompany purpose and creativity barriers may
interfere with the ability to recognize creative ideas!®.. They have tended to choose the ideas that they trust, not
of their creative ideas!'”). Students have difficulty making operational definition of variables, designing
observational data tables and designing experimental procedures, draw conclusions, and the difficulty of
implementing creativity in everyday lifel*®]. Most of the students have also lack an understanding of scientific
creativity, so that the difficulties in applying concepts of physics for something unusual, improve product
quality, and design creative products™.

The results of the study on some models of creative learning that have been developed include: (1)
Learn to Think (LTT) which has been developed to enhance students' thinking skills primary and secondary
school®® (2) Science Creative Learning (SCL) physics-based project which has been developed to improve
creative thinking skills of high school students in asking, analyze the causes and consequences of an event, as
well as improve outcomes®?™), and (3) Problem Based Learning (PBL) has been developed to improve the skills
of inquiry and problem solving, behavioral and social skills appropriate adult roles, skills for independent
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learning[®2?4%5281 | TT and SCL-based projects have been developed only for elementary and secondary

education, so that should be reviewed when applied to higher education. Researchers have recommended about
how to overcome the limitations of the application of PBL in a broader scope, including the development of
professional identity of students™, the importance of the depth of instruction of teachers in improving the
exploration of students®®, increased attention to the nature of contemporary science and its applications®®® and
students will be more successful if it had been responsible for the teaching and learning process itself®),
Submission of ideas and evaluating ideas has also supported the development of creativity!?”). Recommendations
researchers to model improvements LTT, SCL, and PBL above include state of the art on the model of Creative
Responsibility Based Learning (CRBL) that will be developed, the model of learning is not only to improve the
science process skills, and scientific creativity, but also student responsibility. Responsibilities have contributed
directly to the development of scientific creativity™™. One of the characteristics of quality learning model is the
basis of content and meets construct validity™™. Therefore, the main objective of this research is to describe the
validity of the model CRBL to improve student’s responsibility, science process skills, and scientific creativity.

1. Method Of Research

Type of research is the educational design research. Educational design research is an appropriate of
research design to develop research-based solutions to complex problems in educational practice or to develop
or validate theories about learning processes, learning environments and the like®. This study has been
initiated preliminary research phase in the form of literature and preliminary study. The literature study has been
conducted on 21st century skills"®, the National Standards for Higher Education®®?, KKNI™¥ theories of
learning from a book-to-date standards®?®***3" primarily cognitive learning theory, the theory of complex
cognitive processes, social-cognitive theory and constructivism, as well as research results in international
journals and state of the art [920:242526.27.323334.3536] pre|iminary learning study physics at the Department PMIPA
FKIP ULM on the issue of student responsibility™, skills and creativity of the process™, and scientific
creativity™, as well as other creative problem!*®*"). Preliminary research phase has resulted in a hypothetical
model of CRBL which would have been followed by validity. Validity has been defined as the intervention
should address a need, and its components should be based on state of the art knowledge (content validity,
relevance) and all components should be consistently linked to each other (construct validity, consistency)®?.
Content validity and construct models CRBL has earned through 3 expert assessment of learning physics in the
Focus Group Discussion. The average score of the third assessment results validator adapted to the validity
criteria in Table 1.

Table 1. Validity criteria of model

Score Interval Assessment Criteria Information

3.25< P <4.00 Very Valid Can be used without revision
2.50<P<3.25 Valid Can be used with little revision
1.75<P<2.50 Less Valid Can be used with many revisions
1.00<P<1.75 Not Valid Not to be used and still require consultation

Adapted®®

CRBL instrument reliability validation of the model has been analyzed using statistical percentage of agreement
(R) B as follows:
A-B
R=[1- 22| x 100%
Information:
R : Percentage of agreement (reliability coefficient)
A : The highest score of the third validator
B : The lowest score of the third validator

The instrument was developed to be reliable if it has a percentage of > 75% &, Calculation of reliability of the
instrument is also reinforced by the analysis of Cronbach's Alphal*® with the reliability criteria®” in Table 2.

Table 2. Interval of Cronbach's Alpha reliability

Interval of Cronbach's Alpha (o) Reliability criteria
090<ac<l Excellent reliability
0.70 < <0.90 High reliability
0.50<0<0.70 Moderate reliability
o <0.50 Low reliability
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I11. Result And Discussion

A. Creative Responsibility Based Learning (CRBL) Model

The distinctiveness and uniqueness of man, his individuality and his creative responsibility, are
eliminated from the full realm experience [*M). A key piece in what is new is how mature responsibility comes to
wear a more creative exploratory and experimental face!?). The term creative responsibility in the model name
had been expected to inspire that individual will need to have a responsibility to be creative. CRBL models have
been developed with the primary objective of increasing responsibility, science process skills, and scientific
creativity of students. The responsibility is to do their best behavior during the learning process in terms of
participation, respect for others, teamwork, leadership, and expression®. Science process skills are skills that
were used to compile the knowledge scientists include formulating the problem, formulating a hypothesis,
identify variables and operational definitions of variables, designing observational data tables, designing
experimental procedures, analyze data and draw conclusionst”. Scientific creativity has emphasized the unusual
use, problem finding, product improvement, scientific imagination, creatively science problem solving, creatively
experiment designing, creatively product design[44]. CRBL model development has a foundation of cognitive
learning theory, the theory of complex cognitive processes, and learning theory and constructivism social-
cognitive. Syntax CRBL models are summarized in Table 3.

Table 3. Syntax of CRBL Model
| Student Activities

Lecturer Activities
Phase 1: Generating student’s creative responsibility

1.  Motivate students by asking questions unusual use. 1. Provide answers to questions unusual use the given
2. Communicate the purpose of learning and the faculty.
importance of the creative responsibility in life. 2. Listen to the explanation lecturers carefully to

understand the purpose of learning and the importance
of personal responsibility to be creative.

Phase 2: Organizing a creative learning needs

1. Assist students in understanding the logistics | 1. Trying to understand the material prerequisites and
needed for the investigation. logistics (equipment and material or media) needed for
2. Directing the students in the establishment of the investigation.

groups of 4-6 members and distribute the necessary | 2. Participate actively in the establishment of groups of 4-6
logistics. members and ensure that the group had received the

necessary logistics.

Phase 3: Guiding investigation group

Develop a student’s sense of responsibility in the activities
of the experiment and analyze various sources of
information referring to the LKM to solve scientific

Trying to develop a sense of responsibility (participation,
respect for others, teamwork, leadership, and expression) in
understanding the problems of science, said the formulation

problems creatively. of the problem as much as possible and isolate one
formulation of the problem that you want to search, plan and
carry out experiments, and analyze various resources to
solve scientific problems creatively.

Phase 4: Establishing responsibility in showing scientific creativity

Giving responsibility to the students to make some | Trying to accept and carry out the responsibility
assessment of scientific creativity and its completion, and | (participation, respect for others, teamwork, leadership, and
then discuss the results of the group's performance in front | expression) to make some assessment of scientific creativity
of the class. (unusual use, problem finding, scientific imagination,
product improvement, creatively science problem solving,
creatively experiment designing, and creatively product
design) along with the settlement refers to examples of
scientific creativity votes given, then presented the results of
the group's performance in front of the class.

Phase 5: Evaluation and Reflection
Helping students to evaluate learning outcomes and
learning processes reflecting its follow-up.

Participate in the evaluation of understanding their scientific
creativity and a responsibility, reflection of the learning
process has done its follow-up.

CRBL model require learning environment investigations in a free, open, democratic and positive,
involving as many scientific questions, appreciate the variety of products of imagination, innovation bravely
accept advice and criticism. This model also provides the opportunity of cooperation and imagination to produce
new ideas and unique in solving the problem.

B. Validation Results of CRBL Model

A good learning model has a coherent theoretical foundation or rationale of the learning objectives to be
achieved, the behavior of the teaching and learning environment necessary to achieve the learning objectives®.
Model good learning must also meet hallmark of quality in terms of content and construct®®. Results validation
content and construct CRBL model can be seen in Table 4 and Table 5.
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Table 4. Result of content validation CRBL model

Aspect of Assessment Validity Result Reliability
Score | Criteria Score Criteria Score Criteria
Needs of model development 3,40 Very Valid 91,43% Reliabel 0,986 Excellent

reliability

Novelty of science knowledge | 3,42 Very Valid 91,07% Reliabel
design

Table 4 shows that the content of the model validation results include the need for the development of
models and designs statutes novelty scientific knowledge has a very valid and reliable criteria. CRBL model
development was urgently needed to bridge the gap between the expectations of the competence of qualified
higher education graduates with various problems of education today. The learning process in general was still a
product-oriented and rote™, the lack of responsibility of students!™, the problem of science process skills 18,
and a lack of understanding of the scientific creativity and its implementationt*®. Competency framework 21st
century has not only mastered the core subject, but include learning skills and innovation (critical thinking,
communication, collaboration, and creativity), life skills and career (flexible and adaptive, initiative and
independence, social skills and cultural, productive and accountability, leadership and responsibility), skills in
using information, media, and technology™. The application of CRBL model able to increase the quality of the
learning process and the quality of higher education graduates. The learning process has been able to provide
space for the development of creativity, initiative, personality, and self-reliance in the search for and find the
knowledge™?. Competence of graduates of higher education has had the responsibility to master the scientific
fields and apply them in solving problems and adapt to the situation at hand!**.

CRBL model design has fill the novelty of science knowledge, because it has been attempted to
overcome some weaknesses Learn to Think !, Science Creative Learning (SCL) physics-based projects 24,
and Problem Based Learning (PBL)®#2%3242521 jn the teaching of scientific creativity. CRBL models have been
developed not only to enhance the science process skills, and scientific creativity, but also the attitude of student
responsibility that will contribute directly to the development of scientific creativity. Recommendations
importance of self-regulation, the depth instruction in the exploration, openness of ideas, evaluate ideas, and
increased attention to the nature of contemporary science and its application is an important part in the
development of model characteristics.The views cognitivist and constructivism has been applied through
analyzing the activity of the task, managing gradually solving problems, setting goals and measuring
performance based on objectives, and promote a learning experience that is more opent*. Novelty models have
been seen from the use of greater international reference journals and cutting-edge than a reference book.
Development objectives and its evaluation has been using the main reference, A Scientific Creativity Test for
Secondary School Students [ and Tool for Assessing Responsibility-based Education (TARE) 2.0, The use
of foundation of cognitive learning theory, the theory of complex cognitive processes, and learning theory and
constructivism social-cognitive of cutting-edge educational psychology books™=%* as well as the empirical
foundation of the study, published in international journals and cutting-edgel®?® +25:26.2732.33343536] 'planning
and implementation had been referring to the description of the achievements of the competence of graduates
KKNI™ and the National Standards for Higher Education™?. The development of learning environments have
been using a reference source of international journals and cutting-edgel?%232427:323448471 "Noyelty models have
also been supported preliminary results that have been published in the journal FKIP ULM" a national
seminar proceedings*®*®!, and the proceedings of an international seminart*!.

Table 5. Result of construct validation CRBL model

Aspect of Assessment Validity Result Reliability
Score Criteria R Criteria o Criteria

Overview of models 3,42 Very valid 89,28% | Reliabel 1,00 | Excellent reliability
The theoretical and empirical support | 3,27 Very valid 91,78% | Reliabel

Implementation models 3,33 Very valid 85,71% | Reliabel

Planning models 3,40 Very valid 88,57% | Reliabel

Managing the learning environment 3,67 Very valid 85,71% | Reliabel

Assessment and evaluation 3,83 Very valid 92,86% | Reliabel

Table 5 shows that the validation results construct the internal components of the model have had very
valid and reliable criteria. Overview of models has explained the problems of responsibility, science process
skills, and scientific creativity today along with alternative solutions offered logically. Each phase has been
arranged logically on the basis of theoretical and empirical support, and consistently supported efforts to
improve responsibility, science process skills, and scientific creativity of students. Planning and implementation
have shown their core competencies KKNI consistency between higher education, basic competencies,
indicators, and learning objectives. Organizing resources (comprehension skills of process and operating media)
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and logistics (BAM, LKM, tools and materials as well as media PhET) has been supporting the learning process
with CRBL models. Development of learning implementation includes syntax components, social systems,
reaction principle, support systems, and the impact of the instructional impact accompanist, and the management
of the learning environment has been arranged logically and consistently supported efforts to improve
responsibility, science process skills, and scientific creativity

V. Conclusion

The contents of the validation results of CRBL model have had a very valid category with Cronbach's
Alpha 0,987 (excellent reliability). The CRBL model development was urgently needed to produce the
competence of higher education graduates are creative and responsible. The competency development compiles
21st century skills™®, SNPTI, and KKNI™!, The state of the art of science has seen many of the more cutting-
edge than its journal referents other reference sources. The construct validation results CRBL models have very
valid category with Cronbach's Alpha for 1,00 (excellent reliability). The construct validation results have
demonstrated the mutual consistency between the model overview, theoretical and empirical support,
instructional planning, and implementation of learning, manage the learning environment, assessment and
evaluation. The CRBL model application has inspired educators in encouraging student responsibility to be
more creative in solving problems. Students are expected to have been able to understand the world in which
they live, adapt to rapid changes in society, and create new technologies to achieve the desired objectives.

Future research
The quality of CRBL model needs to be improved by testing the practicality and effectiveness in the learning
process in an actual class.
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