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Introduction

Abstract: The purpose of this research is: to describe the science learning experience in
terms of creative thinking and to describe the level of students' ability to think
creatively using the SRBP model. This study used Design-Based Research (DBR) to
investigate the efficacy of hands-on experiments in science learning, combining
qualitative and quantitative research methods. Participants were Elementary School
Teacher Education students who had taken science lessons, with a total of 105 students.
We have developed and examined how this approach might direct creative educational
activities. This study uses the Scientific Reading-Based Project (SRBP) conceptual
framework. Data collection techniques include questionnaires, observations,
interviews, and student portfolios. The results showed that students' learning
experience from the creativity aspect increased with each cycle. The learning
participants' responses were enjoyable, stimulating students to think creatively.
Students performed better because they learned and recalled information through
practical experiences. This research recommends applying an innovative learning
model that incorporates the principles of discovery and observation, which can
stimulate students to think creatively.
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ideas or existing ideas are assessed critically to ensure
they are logical and rational. Creative thinking is part of

Creative thinking is a must-have 21st-century skill.
It is essential for every student to develop their ability to
prepare themselves as superior human resources by
thinking creatively (creative thinking). Creative thinking
is a method for generating ideas that can be applied to
address global problems. The ability to think creatively
is closely related to the process of creative thinking,
which in turn is related to the process of creating (Abidin
et al., 2018). Creative thinking is a process in which
individuals generate new ideas or logical and rational
concepts. The ideas or concepts conveyed possess
novelty and certain characteristics (Ameida, 2008). New
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a divergent thinking process that stimulates curiosity,
which includes aspects of fluency, flexibility,
elaboration, and originality skills (Hu et al., 2002).

The problem in the field is that many teachers still
use a one-way lecture method that quickly makes
students bored, as well as an inability to develop
engaging teaching methods. This can lead to a lack of
communication in the classroom and a decrease in
student enthusiasm for learning. Some teachers do not
utilize learning technology effectively and lack
knowledge of innovative teaching techniques. External
factors such as substandard teacher welfare can affect
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teacher focus and performance in teaching. This
uncertainty can hinder teachers' creativity in creating a
dynamic learning environment (Suryandari et al., 2018).

The problem is increasingly apparent because
students are not accustomed to critiquing discourse and
natural phenomena in everyday life. Scientific literacy
activities have not yet become a culture and habit in life,
which results in low creative thinking skills (Suryandari
et al, 2021). Teachers do not provide problem
orientation in everyday life when they only teach and
give science material by rote. The results of preliminary
research indicate that, based on observations from 2024
to 2025, most students are not accustomed to thinking
creatively, particularly in terms of originality.

According to Hadzigeorgiou et al. (2012) and
Holland et al. (2016), creative thinking is the process of
obtaining alternative solutions or new solutions to
problems. In order to obtain alternative solutions,
proper problem identification and analysis are required
(Mumford, 2003; Susilawati et al.,, 2023). Creative
thinking involves knowledge associated with divergent,
novel ideas. Isabekov et al. (2018) state that if a creative
person has sensitivity to the situations and conditions
around them, they can generate several solutions to
unusual problems. Everything new can be achieved
through creative thinking and the acquisition of related
knowledge. According to Kashani-Vahid et al. (2017), a
creative person is one who has sensitivity to
circumstances and surrounding conditions, as well as
the ability to solve unusual problems. Torrance (2012)
defines creativity, as stated in the Torrance Tests of
Creative Thinking (TTCT), as the ability to detect
problems, propose solutions to problems, generate new
ideas, and combine ideas into new theories. Scientific
creativity in science learning is the result of a variety of
different factors. These factors result in: 1) scientific
theory being considered a creative product of scientists;
2) new ideas and concepts emerging from the
cooperation of scientists over a long time to produce
theories and laws; 3) scientists always working together
to increase knowledge; and 4) scientific creativity
remaining rational and applicable in practice (Kind,
2016).

The importance of this research lies in emphasizing
the importance of reading scientific articles as a
foundation for students to develop products through
innovative models. Through reading activities, students
can analyze their strengths and weaknesses, and
develop plans in a more targeted manner.  Previous
research has primarily focused on developing products
to enhance thinking skills (Chrysti et al., 2020; Soyadi,
2015; Syahrin et al., 2019). One of the learning models to
increase product creativity is the Scientific Reading
Based Project (SRBP) model. The novelty of this study is
the use of the SRBP model, a relatively recent learning
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model, to be applied to prospective elementary school
teachers. The SRBP model is a derivative of the project-
based learning model that emphasizes reading scientific
literature as a basis for developing projects. Previous
studies used project-based learning but did not
emphasize scientific reading activities. In addition,
students created products based on the local potential of
Kebumen Regency, Central Java, Indonesia. The SRBP
model is characterized by constructivism, authentic
learning, inquiry, hands-on and minds-on approaches,
and problem-solving. The following syntax constitutes
the SRBP model: 1) orientation, 2) scientific reading, 3)
design and manufacture, 4) project progress, 5) analysis,
and 6) discussion and communication (Figure 1).
Scientific reading activities can be conducted before or
during science learning, meaning they are not limited by
space or time. The SRBP model helps students become
good problem solvers (Suryandari et al., 2021).

Critical Thinking

Figure 1. Syntax of the scientific reading-based project (SRBP)
learning model

The teaching model, developed by Joye et al. (2011),
consists of a Teaching Structure/Syntax component.
This model illustrates the structure of a learning model
that comprises stages or steps. Orientation activity
means observing and experiencing natural phenomena
with the five senses and then making them the subject of
the lesson. Observation is a basic process skill that is first
introduced in science learning (McNew-Birren et al.,
2017; Pedaste et al., 2015). Brainstorming or
brainstorming activities are carried out to motivate and
explore students' prior knowledge. Scientific reading is
a reading comprehension skill closely related to the
project being worked on. Reading is conducted using
various media sources of information from the internet,
reference books, scientific articles, and research journals.
Design & create activities involve planning and creating
projects in the form of learning artifacts based on
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supporting literature. The rules of the game have been
mutually agreed upon, and the project is carried out
collaboratively by students and lecturers. The project
progress stage is obtained through integrated
monitoring of collaboratively developed student
projects. At this stage, the process requires oversight and
thorough research to determine the advantages and
disadvantages of the project. In this phase, the data must
be analyzed and interpreted. Outstanding thinking skills
are required for this activity, including critical, creative,
and logical thinking, as well as analysis, evaluation, and
synthesis, to solve problems and draw conclusions.
Students work in groups and exchange ideas to solve
problems as part of the project being implemented. The
purpose of this study is to analyze creative thinking
skills through transforming hands-on science learning
experiences that are creative thinking-oriented, based on
the SRBP Model, in students of the Elementary School
Teacher Education Study Program, and to measure the
level of students' ability to think creatively by working
on creative thinking test questions.

Method

Research Procedures

The Design Based Research (DBR) research
methodology employed in this study comprises of 4
steps, namely: (1). Problem analysis, design and
innovation development, repetition and implementation
in cycles, evaluation to derive "design principles," and
reflection are the four steps in the process. The DBR
technique is run repeatedly to create a unique output in
the form of a novel hypothesis (Figure 1) (J. Creswell et
al., 2011; J. W. Creswell, 2008).
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Figure 2. Four stages of DBR in research (Euler, 2017;
Herrington et al., 2014)

In Stage 1, to identify and assess needs, the analysis
is conducted by examining the literature and
collaborating with researchers and practitioners. In
Stage 2 of development, constructivism is employed to
explore concepts and ideas for enhancing creative
thinking skills as a more effective educational tool.
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Stages one and two last for eight weeks. Stage three
involves iterative cycles and refinement to improve the
learning process. Stage three, with a learning
implementation duration of four to six weeks,
culminates in Stage four, which has a duration of two
weeks. The total learning period is 16 weeks, or four
months (Figure 2).

Setting and Participant

The sample of the study consisted of 105 students
from the Primary School Teacher Education Study
Program at Sebelas Maret University, Indonesia, in their
fourth semester, divided into two groups: a control
group of 37 students and a treatment group of 68
students. The students had participated in learning the
Basic Concepts of Science. This research was conducted
over a one-semester period, from February to July 2025.
The learning of basic science concepts was conducted
over 12 meetings, each lasting 150 minutes.

In the treatment class, communication between
students and lecturers was conducted through face-to-
face learning using the SRBP model. Students were
divided into six groups, each consisting of five members.
Each group had a moderator who acted as a group
coordinator. The group coordinator and the lecturer met
face-to-face. Students used the group during both in-
class and out-of-class learning activities to ask lecturers
for clarification on assignments, share ideas about
science concepts, and discuss topics. In the control class,
learning took place face-to-face using the scientific
approach and experimental method, without
emphasizing scientific reading.

Teacher Evaluation Instrument
The instruments used for the purposes of this
research were: student portfolios, including planning,
implementation, and packaging. Measuring Product
Creativity with a Portfolio Rubric. Observations to
gauge cooperation skills, originality, flexibility,
elaboration, and fluency are quantifiable aspects of
creative thought. Discussion activities that facilitate the
exchange of thoughts and questions about current
scientific issues, promoting the development of creative
thinking abilities. To measure creative thinking skills,
Torrance creative thinking tests were used, consisting of
both visual and verbal tasks. The visual tasks involved
creating as many images as possible from a given shape,
while the verbal tasks required students to generate
creative words. Collaboration was measured through
observation and compared between the control and
treatment groups. Collaboration was measured using a
questionnaire adapted from Questionnaire II. Detailed
information about the preparation, implementation, and
evaluation of the assessment tools used in data collection
is provided below.
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Data Collection and Analysis Procedures

Data collection and analysis were carried out
qualitatively and quantitatively. Qualitative data were
transcribed and analyzed descriptively. Following the
fundamental principles of qualitative content analysis,
the open questions and interview data were analyzed.
The open-ended responses were classified and tallied in
accordance with categories deduced inductively from
the data. Later, replies from the follow-up interviews
were used to illustrate and further interpret the
questionnaire data. Quantitative data in multiple-choice
test questions refer to numerical data obtained from the
test participants' answers, which were then analyzed to
measure the quality of the questions and the students'
ability levels using the Rasch Model analysis. The
analysis of the Rasch model with a variable map was
used to see the distribution of respondents across each
question item. The indicators observed included the
level of validity of responses to items based on the value
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of Outfit Mean Square (MNSQ), with acceptable values
of 0.5 < MNSQ < 1.5, Outfit Z-Standard (ZSTD) with
acceptable values of —-2.0 < ZSTD < +2.0, and Point
Measure Correlation (Pt Mean Corr) with acceptable
values of 0.4 < Pt Mean Corr < 0.85 (Sumintono et al.,
2015).

Result and Discussion

The experience of learning science in everyday life
leads to creative products that are often achieved in
groups. The development of product creativity is based
on field observations and reading scientific references
from journals, providing a foundation for thought. The
results of the research on the science learning experience,
conducted using the SRBP model and the Design-Based
Research approach through three cycles, are presented
in Table 1.

Table 1. Observation of Creativity Hands-on Transformation in Each Cycle in the Experimental Class through the

SRBP Model
Cyclus  Project invoice Creativity Task Design
1 Project design -Designing science teaching aids from used goods such as plastic bottles, used cardboard, and paper.

The product design is based on reference journal articles that explore the concepts of electricity and
magnetism. Several groups make the same design with the action.

Hands on

Creativity

- Develop learning aids from used goods from electricity and magnets in the form of flood alarms,

fire alarms, electric bells etc
-Designing and forming used goods into science teaching aids

-Creative ideas for turning used goods (plastic bottles, cardboard, paperboard, etc.) into meaningful

science teaching aids

-Creativity is observed from the benefits, practicality, and quality of learning media

Practicum report

-Students prepare practicum reports by hand, starting from the title, background, objectives,

hypotheses, used materials and working methods, tables of observations, discussion, and

conclusions.

-Not all students are able to make good titles, so then should describe each topic

2 Project design

-Designing the practice of making soybean-based tempeh. Reflecting on the various literature

-Designing ways to package products and make delicious tempeh characteristics

Hands on

Creativity

-Making fermented food products, peanut tempeh, purple sweet potato tape, watermelon nata, de

pina nata, banana skin waste nata, etc.

-Innovation of product packaging from various packages, for example, banana leaves, teak leaves,

and plastic, to observe the quality of the product.

-Innovations in variants of basic nata ingredients, for example, from banana peel waste, rice washing

Practicum report
3 Project design
Hands on

Creativity

waste, various fruits

-The title of the practicum report is better, connecting the independent and dependent variables

-More creative in specifying material tools according to the unit

-Designing non-fermented food products with physical and chemical processing without involving

microbes

-Making non-fermented food, namely food processing products through heating, cooling, salting,

sugaring, pickling (eg, banana chips, spinach chips, candy, etc.)

-Flavor innovations, for example, banana chips with Balado flavor and sweet and sour taste

-Creativity in product packaging using paper, plastic, or banana leaves

Practicum report

-The title contains the relationship between the independent and dependent variables

-The implementation method uses control and experimental treatments, for example, variations in

the addition of sugar or salt

-In a more detailed implementation method for using consumables according to standard units
-Detailed discussion in detail and reflected from various sides, for example, the concept of science,

economics, and art.
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Cycle I

In Cycle I, learning used the theme of Electricity
and Magnetism and its application through the SRBP
model. The first syntax was problem-oriented, as it
displayed a video or image of an alarm that sounds
during an emergency. After observing the video, the
teacher provided trigger questions to stimulate critical
thinking skills, for example, “Why does the alarm go off
during an emergency? How does the alarm work?” The
next step was scientific reading, where students
deepened the concept of electricity and magnetism by
reviewing scientific articles for reflection. The third step
involved designing the project, where students created
learning aids related to the concepts of electricity and
magnetism, such as earthquake alarms, flood alarms,
simple compasses, and electric bells. The product design
was then consulted with the lecturer in charge of the
course. The fourth stage involved the progress of the
product-making project, carried out in groups within a
specified timeframe, as agreed upon. The fifth stage was
analysis, where students analyzed the product results,
including their advantages and disadvantages. The sixth
stage was discussion and communication, where the
project results were discussed in groups and then
presented.

Cycle Il

In Cycle II, the theme was “Processing and
Preservation of Non-Fermented Foods Based on Local
Potential.” The problem orientation stage was
conducted by students carrying out outing classes based
on local potential, namely home industry craftsmen of
non-fermented food processing and preservation. Non-
fermented food products based on local potential in
Kebumen, Kedu, Central Java, and surrounding areas
included, for example, local banana chips, cassava chips,
banana sale, jipang, lanting, tofu, and one cake, etc.
Students observed the process of food processing and
preservation, as well as identified the problems
experienced by entrepreneurs in the home industry. The
scientific reading syntax was carried out by reviewing
articles with the aim of constructing knowledge about
the processing and preservation of non-fermented foods.
Next was the design of the project, which involved
creating a practicum for making non-fermented food.
The project's progress was then achieved through
practice sessions, each lasting two hours, during which
participants produced banana chip products, spinach
chips, jelly candy, and coconut jam. Creativity was
assessed based on product originality, taste variations,
and packaging. Furthermore, in the analysis syntax,
students analyzed the weaknesses and strengths of food
products, then carried out discussion and
communication. At each stage of the cycle, students
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worked in groups, using student worksheets as a
support tool.

Cycle III

The theme of Cycle III was “Making Fermented
Products from Local Potential.” Product creativity
continued to be explored in Cycle III, starting with an
outing class that involved observing home industries of
fermented products (tempeh, tofu, and manure). The
problem orientation step began with observing the home
industry process of local fermented product artisans and
conducting interviews about the constraints of making
the product. The second stage was scientific reading by
reading articles or journal references about fermented
food products to strengthen conceptual knowledge.
Then, participants designed project plans and
practicums for fermented food products based on local
potential, for example, purple sweet potato tape, black
sticky tape, mung bean tempeh, koro tempeh, nata de
leri, etc. Product creativity stemmed from variations in
flavor and packaging options. The fourth stage of project
progress involved practicing the production of
fermented food under sterile conditions, incubating it
for 2-3 days for tape and tempeh, and 7-10 days for nata
products. The fifth stage of analysis involved observing
the results of fermentation, including color, taste, and
texture, followed by group and class discussions led by
the course lecturer. Students conducted group work
with the assistance of student worksheets.

-

4. Prowaltor sadarhana

Figure 3. Creativity in hands-on science learning from
students

Based on qualitative data from interviews in the
control and experimental classes, various answers were

260



Jurnal Penelitian Pendidikan IPA (JPPIPA)

given. For example, with the question "what is the
design form in making the product? Explain the types of
fermented products in your environment! Is it the same
type of microbes for each fermented product and others?
The answers to the questions differed between the
control and experimental classes (Table 2).

The forms of answers in the control and
experimental classes demonstrated a range of creative
thinking skills. In the control class, the preparation of the
title did not reveal a clear relationship between
variables, whereas in the experimental class, a

Table 2. Interview Results and Answer Forms
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relationship was observed between the independent
variables and the dependent variable. Regarding
creativity, students in the experimental class wrote
details of the materials used for practicum more
thoroughly using standard units. Product creativity was
observed in various flavored innovations of fermented
food products, for example, flavor variants in cassava
chips. Variations in making tempeh are generally made
from soybeans, but they can also be made using basic
ingredients such as red beans, green beans, and corn.

Question Form

Answer form

Control class Experiment class (SRBP model)

How does the design shape the
product?

-The creativity of the product design
has not been fully detailed, for
example, the fermentation time

Explain the types of fermented
products in your environment!

Is it the same type of microbes for
each fermented product?

Are the benefits of sterilization
particularly important during the
preparation, implementation, and
immersion stages?

What is the level of understanding of -Understand a little because it has never
been practiced before, and scientific
reading activities are not emphasized

science from these three projects?

-The title is not clear on the variable
being measured
- The background has not been fully

-The title has linked the independent and
dependent variables

-The background explains the relationship
between the independent variable and the
dependent variable

- Product creativity includes details on the
amount of seeds for fermentation

-Creativity of various raw materials in making
tempeh, tape and nata

described

-Understanding of fermentation only Fermentation consists of various products, such
from soybean tempeh

-Multiple fermented products with the
same microbial species.

-Some answers are considered not very
important and do not affect product

as nata, rice washing waste, and various fruits
-Each fermented product has special microbes,
for example, tempeh with Rhizopus orizae
-Stages of sterilization are very important at
each stage of manufacture

failure

-Understand more about science concepts,
especially physics, chemistry, and biology,
especially after carrying out the practice

Likewise, the basic ingredients for making nata are
generally from coconut water waste to become nata de
coco. The creativity of this product uses various fruit-
based ingredients, namely mango, pineapple, rice
washing water, soybeans, and others. Several aspects
were identified from student experiences to inform the
creation of learning artifacts, namely that learning
outside the classroom provides students with real-life
experiences. Experience in the real world serves as
training or input in making artifacts to make them more
meaningful. Learning in the real world trains students to
think contextually (Dabbagh et al., 2010; Januarti et al.,
2024; Quintana et al., 2015).

Collaboration activities, such as discussing and
communicating with group members, can empower
them to design and create artifacts that enhance their
performance. Lecturers and students work together to
monitor the progress of artifacts. According to
constructivist theory, students are actively involved in
building knowledge based on their experiences (Ke et
al., 2015; Pan et al., 2016). The activeness of students in

being involved in making artifacts from start to finish
helps them construct knowledge (Hsu, 2015). Students
act like scientists and conduct scientific investigations to
gather data.

Students read information from various scientific
reference sources to prepare artifacts that serve as the
basis for natural science concepts. The need to create
these artifacts aligns with the skills required to seek
knowledge from online research results obtained from
web journals on the internet, serving as a source of
information (Wolmarans, 2016). The information
obtained is then analyzed and discussed to
collaboratively construct artifacts.

The level of students' ability to think creatively can
be seen in Figure 4. After being evaluated using the
Rasch model, students' ability to think creatively
through test items in the SRBP learning model
demonstrated very strong performance. Figure 4
illustrates the positive outcomes of learning science
using the SRBP model. Ninety-five percent of students
agreed that reading scientific articles increases their

261



Jurnal Penelitian Pendidikan IPA (JPPIPA)

knowledge of science concepts. Students felt happy, and
students were challenged in their creativity. They were
challenged by project performance based on scientific
reading. Interaction between students became more
cohesive when completing projects because of their
encouragement to work in groups and study together.
Learning with the SRBP model was opposed by only 5%
of students, who felt pressured, generally exhibiting
passive characteristics and being less concerned about
group togetherness. The lecturer gave a positive
response to the implementation of the SRBP model.
Students were very receptive to scientific reading-based
projects because they were required to read and study
extensively to avoid being left behind in information.
Lecturers must be proficient in materials and
technology. The role of the lecturer must include
motivating students to read scientific articles
independently. By using the SRBP model, the learning
process can enhance students' ability to think creatively,
increase their confidence in expressing their opinions
and ideas, and increase student engagement during the
learning process.
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Figure 4. Students' level of creative thinking ability

According to the data from student responses on
creative ability, all aspects fall into the very good
category (Sumintono et al., 2015). Student response
questionnaires were administered shortly after the
introduction of learning using the SRBP model. Data on
the results of student responses are presented in the map
variable shown in Figure 4. The distribution of students
is above logit 1, indicating that students are capable and
active in creative thinking skills with the application of
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the SRBP model. Project response indicators based on
readings from scientific literature were useful for
understanding science concepts. Science projects in
science learning were perceived as fun, encouraged the
generation of new ideas, improved group work,
supported project design time, and facilitated funding
management to complete the project.

Conclusion

Through hands-on activities, students are directly
involved in conducting experiments, making
observations, and solving problems, thereby stimulating
their creativity through real-life experiences. The quality
of the creative results shows a diversity of products
based on more innovative local potential. The practicum
report shows more detail and concrete clarity in the
discussion, which reflects aspects of creative thinking
skills. The syntax of the SRBP model, namely 1)
orientation, 2) scientific reading, 3) design and
manufacture, 4) project progress, 5) analysis, and 6)
discussion and communication, can stimulate creative
thinking skills. The level of product creativity ability
increases with each cycle as measured using the Rasch
Model. It is recommended that the SRBP model be
appropriately applied to learning that emphasizes
project-oriented scientific reading activities.
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