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ABSTRACT 
Aim/Purpose This study aims to develop and assess the effectiveness of the Project-Based 

Learning with Technology Integration and Science Reconstruction (PROLE 
TISRE) learning model, an innovative project-based approach that integrates 
technology and ecology courses with local wisdom, to foster creativity among 
college students in ecology courses. 

Background Creativity is a vital competence in higher education, facilitating innovative 
thinking in addressing complex societal issues. Existing project-focused learning 
activities have not provided sufficient opportunities for college students to en-
gage in real-world problem-solving and integrate local wisdom in the learning 
stages. The PROLE TISRE model seeks to address these limitations by incor-
porating local wisdom and technological resources, thus promoting more mean-
ingful and contextually relevant learning experiences. 
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Methodology This study employed a research and development (R&D) design, based on Borg 
and Gall’s model, which comprises ten stages ranging from preliminary 
investigation to dissemination. The study involved 500 colleges across four 
universities, alongside five expert validators and nine practitioners. A quasi-
experimental research design with pre-test and post-test assessments was 
employed to evaluate the model’s effectiveness. Aiken’s V was used for content 
validation, confirming the instruments’ high reliability and validity. The Likert-
scale creativity data were transformed into an interval scale using the Method of 
Successive Intervals (MSI) before being analyzed with a t-test for main field 
testing and a MANOVA for operational field testing to assess the impact of 
model on creativity.  

Contribution This research contributes to the educational field by providing the PROLE 
TISRE model, which offers a structured, technology-integrated framework 
grounded in local ecological knowledge. It develops essential educational tools, 
including a model book, a lecturer’s guide, instructional modules, and student 
worksheets, to improve students’ creativity and other relevant nurturing effects 
in college. The study further demonstrates the model’s efficacy in enhancing 
college students’ learning outcomes, offering a novel approach to ecological ed-
ucation that integrates cultural and scientific perspectives. 

Findings The PROLE TISRE model yielded significant improvements in student creativ-
ity, with an effect size of 0.895, outperforming the Project-Based Learning 
(PjBL) and Direct Instruction (DI) models, which showed effect sizes of 0.769 
and 0.687, respectively. The findings from field testing validated the model’s 
feasibility and practicality, revealing an enhancement in creativity among college 
students. 

Recommendations  
for Practitioners 

It is recommended that educators incorporate technology into each phase of 
the learning process to maximize creativity and student engagement. A struc-
tured project cycle, spanning at least two sessions, should be implemented to fa-
cilitate the comprehensive development and evaluation of student projects. The 
integration of local wisdom and technology in ecological education is crucial for 
fostering authentic, context-specific learning experiences. 

Recommendations  
for Researchers  

Future research should explore the broader applicability and scalability of the 
PROLE TISRE model across various disciplines. Longitudinal studies are rec-
ommended to examine the long-term impact of this model on students’ prob-
lem-solving skills and career development. Additionally, the role of cultural and 
contextual factors in enhancing creativity within educational frameworks war-
rants further investigation. 

Impact on Society The PROLE TISRE model promotes the preservation and application of local 
ecological knowledge, including the practices of mina surjan, mina padi, and 
sawah surjan, thereby fostering environmental awareness and sustainable prac-
tices. By enhancing student creativity, the model prepares college students to 
address real-world ecological challenges and contribute to community-based so-
lutions. 

Future Research Future studies should assess the adaptability of the PROLE TISRE model in 
non-ecology subjects, particularly focusing on how it can be expanded across 
diverse educational contexts. Research should also investigate the potential inte-
gration of emerging technologies such as Artificial Intelligence (AI) and virtual 
reality into the learning model. Additionally, future research should explore the 
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model’s impact on diverse student populations to ensure inclusivity and equita-
ble access. 

Keywords creativity, local wisdom, project, science reconstruction, technology 
 

INTRODUCTION 
In the current higher education landscape, cultivating creativity in college students is essential for 
preparing them to tackle complex societal challenges. Creativity is widely recognized as a fundamen-
tal skill that drives innovation, enhances critical thinking, and supports effective problem-solving 
(Beghetto & Kaufman, 2007; Hennessey & Amabile, 2010; Robinson, 2011). Observations in multi-
ple classrooms reveal a significant gap between the intended learning outcomes of many courses and 
their actual implementation. Teacher-centered approaches dominate, focusing primarily on the deliv-
ery of theoretical content and leaving limited opportunities for college students to engage in real-
world problem-solving activities (Tarigan, Paidi, et al., 2023). This situation suggests that the learning 
outcomes are not fully realized in practice, highlighting the need for educational strategies that pro-
mote creativity and support the development of innovative, contextually relevant solutions to aca-
demic challenges.  

Project-Based Learning (PjBL) has proven effective in enhancing creativity by allowing college stu-
dents to engage in complex, real-world problems (Krajcik & Blumenfeld, 2005; Miller & Krajcik, 
2019). The integration of technology with PjBL further enriches this approach by enabling college 
students to analyze and construct scientific concepts, deepen their understanding, and stimulate inno-
vative thinking (Hmelo-Silver & DeSimone, 2013; Irdalisa et al., 2020). Barak and Raz (2000) found 
that college students engaged in technology-supported PjBL tasks exhibited greater creativity and in-
novation in their academic work. Moreover, a meta-analysis by Condliffe et al. (2017) highlighted the 
positive impact of PjBL on college students’ ability to apply knowledge across various domains crea-
tively. 

PjBL faces several challenges that hinder its full potential, particularly in higher education. For exam-
ple, PjBL is often restricted to manual projects or those based on simple tools, which are less aligned 
with the demands of 21st-century skills (Barak & Raz, 2000; Capraro et al., 2013). Furthermore, re-
flection in PjBL is often superficial and merely supplementary to the evaluation process, which limits 
its ability to deepen college students’ understanding of the learning process (Faediyah et al., 2024). 
Additionally, PjBL tends to focus more on the final product of the project rather than the process of 
knowledge reconstruction that college students undergo (Krajcik & Blumenfeld, 2005). The existing 
PjBL frameworks do not specifically integrate local wisdom, which is crucial for contextualizing the 
learning experience and fostering a deeper connection to real-world issues. PjBL also lacks a dedi-
cated phase for designing, modeling, and reflection, which are crucial for fostering deeper learning 
and creativity (Armstrong & Shaffner, 2007; Condliffe et al., 2017). 

Modeling provides concrete examples of how experts approach challenges, allowing college students 
to visualize and apply theoretical knowledge in real-world contexts, thereby enhancing comprehen-
sion and fostering critical thinking (James, 2024; Wilson et al., 2020). Reflection enables college stu-
dents to evaluate their learning experiences, identify strengths and weaknesses, and refine their prob-
lem-solving strategies, promoting self-regulation (Cho et al., 2017; Park et al., 2021). This metacogni-
tive process not only deepens understanding but also encourages flexibility in thinking, which is cru-
cial for creativity (Jia et al., 2019). Stages of designing models and reflection ensure that college stu-
dents focus not only on the final product but also on internalizing the process, fostering both inno-
vative thinking and the ability to apply knowledge in diverse, real-world situations (von Thienen et 
al., 2023). 

The integration of local wisdom into learning models has been shown to enhance student creativity 
by providing culturally relevant and contextually meaningful perspectives. For example, incorporating 
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indigenous knowledge in education encourages college students to think critically and creatively 
about local environmental and social issues, fostering innovation rooted in cultural understanding 
(Berkes, 2012; Lubis et al., 2022; Tarigan, Kuswanto, & Tarigan, 2023). This connection to local wis-
dom enables college students to engage with real-world problems more effectively, stimulating crea-
tive solutions grounded in their own communities, as supported by situated learning theories (Lave & 
Wenger, 1991; Wiyarsi et al., 2024). 

These gaps have been addressed through the development of the Project-Based Learning with Tech-
nology Integration and Science Reconstruction (PROLE TISRE) model. This model is original and 
integrates the theoretical foundations of sociocultural theory (Vygotsky, 1978), social learning theory 
(Bandura, 1977), and instructional framework (Joyce et al., 2003). The PROLE TISRE model empha-
sizes social interaction through group learning activities, encouraging collaboration, argumentation, 
and reflection, which foster cognitive development. Vygotsky’s sociocultural theory highlights the 
importance of social interaction in learning, where college students exchange ideas and build argu-
ments collaboratively. Bandura’s social learning theory informs the model by encouraging cognitive 
stimulation through demonstration and guided practice, where instructors provide concrete examples 
to facilitate understanding. The learning model is structured around specified core elements such as 
its theoretical base, instructional impacts, syntax, reaction principles and nurturant effects (Joyce & 
Weil, 1986). All designed to foster creativity and computational thinking (CT) in college students.  

The PROLE TISRE model integrates local knowledge into the learning process, such as sustainable 
agricultural practices and community-based solutions. This integration connects college students with 
real-world applications of their academic knowledge (Berkes, 2012; Lubis et al., 2022; Tarigan, Kus-
wanto, & Tarigan, 2023). By bridging the gap between traditional wisdom and modern science, the 
model fosters a holistic understanding of scientific phenomena. Implementing local knowledge as a 
learning resource for exploration, reconstruction, and innovation enables college students to engage 
in deeper scientific inquiry, creating a more connected and meaningful learning experience. 

The objective of this study is to design and evaluate the PROLE TISRE model, assessing its validity, 
practicality, and effectiveness in enhancing creativity among college students. Specifically, this re-
search aims to investigate how the integration of technology, local knowledge, and project-based 
learning can improve college students’ creativity across various disciplines. The PROLE TISRE 
model offers a comprehensive and structured approach to PjBL, integrating technology and local 
knowledge to provide a more engaging and meaningful learning experience. This approach aims to 
bridge the gap between theoretical learning and practical application, ensuring that college students 
are better prepared to solve real-world problems innovatively. 

LITERATURE REVIEW 
PHILOSOPHICAL FOUNDATIONS   
The PROLE TISRE model is based on the philosophies of constructivism, progressivism, and sev-
eral relevant learning theories, supporting the development of creativity among college students. 
Constructivism emphasizes the idea that knowledge is not something given from the outside, but ra-
ther a result of active construction by individuals. In this context, college students construct their 
own knowledge by interacting directly with their social and cultural environment. The PROLE 
TISRE model adopts this approach by providing college students with the opportunity to apply 
knowledge through locally contextualized projects integrated with technology. This approach not 
only enhances conceptual understanding but also develops critical thinking and collaborative skills 
that are relevant to contemporary social, cultural, and digital life (Suyono & Hariyanto, 2015; 
Thobroni & Mustofa, 2013; Yaumi, 2013). 

Progressivism emphasizes student-centered learning grounded in real-world experience, teachers de-
sign environments that ensure the continuity and interaction of experience, guiding growth rather 
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than merely delivering content (Dewey, 1938). This approach fosters learning to create active, crea-
tive individuals who can adapt to changing times. In the PROLE TISRE model, progressivism is re-
flected in the way college students are given the freedom to explore their potential through real-
world problem-based projects, enabling them to develop reflective and collaborative thinking. It 
aligns with the goals of 21st-century education, which demand the development of critical, creative, 
and collaborative skills to address global challenges (Dewey, 2004; Tröhler, 2017). Therefore, the 
progressivism theory provides a solid foundation for a learning design that encourages college stu-
dents to think critically, innovate, and develop themselves in addressing real-world problems. 

SUPPORTING LEARNING THEORIES 
Constructivist learning theory further strengthens the foundation of the PROLE TISRE model. This 
theory emphasizes that knowledge is built through active interaction with the physical and social en-
vironment. In this theory, college students are viewed as active builders of their own knowledge, with 
the educator serving as a facilitator who creates challenging and meaningful learning experiences 
(Bruning et al., 2004; Schunk, 2012). College students not only learn theory but also engage in the ex-
ploration of local issues contextualized with technology. This learning experience encourages college 
students to construct new understandings and solve problems relevant to their social environment, 
thereby strengthening creativity and critical thinking skills (Park et al., 2021; Schunk, 2012). This the-
ory supports the development of competencies focused on project-based learning that integrates lo-
cal knowledge and technology, equipping college students with skills that can be applied in their daily 
lives (Schunk, 2012; Wilson et al., 2020). 

Experiential learning theory, developed by Kolb (2015), also serves as a fundamental basis for the de-
velopment of the PROLE TISRE model. Experiential learning emphasizes that the best learning oc-
curs through direct experience followed by reflection and abstract conceptualization. College stu-
dents are involved in projects addressing local issues that combine real-world experiences and reflec-
tion, two core elements of experiential learning theory. Through concrete experiences (e.g., exploring 
local wisdom or technology-based solutions in the field), college students can construct relevant and 
applicable knowledge, which is then processed through reflection and abstraction (Kolb, 2015). 

The model developed in this study focuses not only on the project’s outcome but also on the learn-
ing process that integrates practical experiences with relevant theories. College students go through 
the active experimentation stage by developing technology-based solutions or social initiatives related 
to local wisdom, which reflects the experiential learning cycle. Local issue-based projects enable col-
lege students to apply the knowledge they have learned in real-world contexts. This process reflects 
the principles of constructivism, where learning is an active process built upon experiences and col-
laboration with others (Lave & Wenger, 1991). 

Sociocultural and situated approaches are fundamental in promoting socially and culturally mediated 
learning interactions. Vygotsky argued that knowledge development occurs through social interac-
tion, and the Zone of Proximal Development (ZPD) plays a key role in supporting college students 
in reaching their potential through guidance and collaboration (Vygotsky, 1978). College students 
work in groups to solve projects, enabling them to exchange ideas, collaborate, and develop solutions 
together. Situated learning theory (Lave & Wenger, 1991) supports the use of local wisdom as rele-
vant teaching material, as college students learn about and from their social environment, enriching 
their learning experiences and deepening the local context that is part of their education (Schunk, 
2012; Scrimsher & Tudge, 2003). The integration of local wisdom into learning aligns with the situ-
ated learning theory proposed by Lave and Wenger (1991), which posits that long-term memory is 
formed through active participation in relevant and contextual social communities.  

PROLE TISRE combines the principles of constructivism, progressivism, and relevant learning the-
ories, such as experiential learning, situated learning, and sociocultural theories, to create a richer, 
more contextual, and profound learning experience. The integration of technology and local wisdom 
into this model helps college students not only develop conceptual understanding but also enhance 
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their critical thinking, creativity, and collaboration skills, which are essential to address real-world 
challenges in the 21st century (Berkes, 2012; Lubis et al., 2022; Tarigan, Kuswanto, & Tarigan, 2023). 

LEARNING MODEL 
Joyce et al. (2003) argue that a learning model provides a framework for shaping curricula, designing 
instructional materials, and guiding classroom practices by integrating perspectives from constructiv-
ist, behavioral, cognitive, and social learning theories, which consist of several elements such as reac-
tion principles, social systems, supporting systems, and instructional impact. The Project-Based 
Learning (PjBL) approach prioritizes solving real-life problems through collaboration and reflects the 
view that education should be rooted in authentic experience (Armstrong & Shaffner, 2007; Dewey, 
1938). On the other hand, the Direct Instruction (DI) model offers a more structured, teacher-di-
rected approach, focusing on the delivery of knowledge (Sangur et al., 2024). The PROLE TISRE 
model, built on these foundational learning theories by integrating technology and local wisdom into 
the learning process, promotes critical thinking, creativity, and the application of knowledge in real-
world contexts. PROLE TISRE ensures that students engage in both collaborative and individualized 
learning, thereby fostering essential 21st-century skills (Suprijono, 2019). Table 1 highlights the key 
shortcomings of PjBL and DI models and how the PROLE TISRE model addresses these gaps with 
a more contextually relevant approach.  

Table 1. Comparison of PjBL, DI, and PROLE TISRE models 
 

Aspects Existing models 
(PjBL and DI) Shortcomings How PROLE TISRE 

addresses the shortcomings 
Focus on 
the final 
product vs 
process 

PjBL tends to focus on the final 
product of the project rather 
than the process of knowledge 
reconstruction. DI focuses on 
the learning outcomes, less on 
the learning process. 

Limited emphasis on 
the learning process and 
knowledge science 
reconstruction from 
local wisdom. 

PROLE TISRE emphasizes both 
the product and the process of 
knowledge reconstruction, ensuring 
college students engage deeply in 
the learning process, not just the 
outcome. 

Reflection Reflection in PjBL is treated as 
supplementary to the evaluation 
process. DI focuses more on 
content mastery. 

Reflection is not deeply 
integrated into the 
learning process, 
undermining its 
potential for 
metacognition. 

PROLE TISRE integrates a 
structured, dedicated reflection 
phase, encouraging metacognitive 
development and deeper self-
regulation in learning. 

Integration 
of local 
wisdom 

PjBL models generally do not 
specifically incorporate local 
wisdom or contextual 
knowledge. DI has limited 
integration of local wisdom. 

Lack of integration of 
culturally relevant or 
locally significant 
knowledge. 

PROLE TISRE integrates local 
wisdom into learning through 
project-based activities, ensuring 
that college students engage with 
and apply culturally and 
contextually relevant knowledge in 
their projects. 

Technology          
integration 

PjBL may not consistently 
integrate technology. DI often 
relies on traditional teaching 
methods. 

Limited technological 
engagement and a lack 
of tools for deeper 
learning and 
innovation. 

PROLE TISRE integrates advanced 
technology throughout the learning 
process, allowing students to use 
tools and digital resources for 
deeper exploration, innovation, and 
problem-solving. 

Collabora-
tive learning 

PjBL includes collaboration, and 
DI primarily involves individual 
work, with limited collaboration 
among college students. 

Collaboration is often 
informal and lacks clear 
guidance and structured 
interaction. 

PROLE TISRE provides a 
structured collaborative framework, 
guiding college students through 
group tasks with defined roles and 
clear objectives to enhance group 
learning and interaction. 
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Aspects Existing models 
(PjBL and DI) Shortcomings How PROLE TISRE 

addresses the shortcomings 
Creativity PjBL addresses critical thinking 

but does not always involve 
contextual problem-solving. 
Creativity in DI is often 
restricted by a structured, 
teacher-driven approach. 

Gaps in developing 
advanced cognitive 
skills like computational 
thinking, innovation, 
and critical analysis. 

PROLE TISRE emphasizes 
creativity and critical problem-
solving by guiding college students 
to explore local issues through 
technology, applying their 
knowledge in innovative ways. 

Design 
models and 
reflection 

PjBL does not have a specific 
syntax for design models and 
reflection. DI lacks project-based 
or open-ended tasks; it focuses 
on structured assignments and 
evaluations. 

Insufficient structure 
and detailed phases for 
project development, 
reflection, and revision. 

PROLE TISRE includes clear 
stages of design models, reflection 
with an emphasis on both the 
process and the results. 

SCIENCE RECONSTRUCTION 
Indigenous science refers to the knowledge systems developed by traditional communities, shaped 
through cultural symbols, customs, religious rituals, and daily social practices (Battiste, 2002; 
Porsanger, 2004). This knowledge contains scientific concepts that, although empirical, have not 
been formalized into academic frameworks (Duit & Treagust, 2003). The integration of indigenous 
science with modern scientific knowledge enhances students’ understanding of scientific concepts by 
grounding learning in real-life, culturally relevant issues (UNESCO, 2006). For instance, Bali’s local 
wisdom and Javanese agricultural practices illustrate how indigenous knowledge can be used to 
bridge scientific understanding with cultural beliefs (Suastra, 2006; Sudarmin, 2014). These examples 
highlight the paradigm shift in science education, making it more contextual and rooted in local wis-
dom. 

The process of reconstructing indigenous science into formal scientific knowledge involves an empir-
ical foundation based on local experience through the processes of identification, verification, and 
conceptualization, integrating traditional knowledge with scientific understanding (Ogawa, 1995). Og-
awa (1995) emphasizes that the cultural and local knowledge is examined and interpreted to develop 
scientific theories that are both scientifically valid and culturally relevant. According to George 
(2001), principles for integrating local knowledge into science education include ensuring a connec-
tion between culture and science, validating indigenous knowledge as meaningful and applicable to 
everyday life, and bridging traditional knowledge with scientific methodologies. The reconstruction 
of indigenous ecological knowledge, as illustrated by Snively and Corsiglia (2001), demonstrates how 
traditional knowledge systems, such as botany, agriculture, and climatology, can be transformed into 
academic science through observation, classification, problem-solving, and prediction (Suastra, 2006). 

CREATIVITY 
Creativity in science education is defined as the ability to generate new ideas or products character-
ized by originality and imagination (Gallagher, 2015; Pamilu, 2007). It involves mental processes in 
which individuals combine existing knowledge in novel ways or create entirely new ideas (Gallagher, 
2015). Creativity is fundamental to scientific progress, as it drives the formulation of hypotheses, ex-
perimental design, innovative discoveries, and data analysis (Runco & Jaeger, 2012). It also plays a 
critical role in developing interdisciplinary applications and advancing technology (Sawyer, 2012). 
Creativity in science often requires thinking beyond conventional boundaries and approaching prob-
lems from different perspectives. For instance, major scientific breakthroughs, such as Einstein’s the-
ory of relativity or Watson and Crick’s discovery of the DNA structure, are products of creative 
thinking that revolutionized our understanding of the world (Sawyer, 2012). This study assesses the 
college students’ creativity based on the five dimensions proposed by Guilford (1950), which include 
fluency (the ability to produce many ideas), flexibility (the ability to approach problems with various 
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solutions), originality (the ability to generate unique ideas), elaboration (the ability to detail ideas com-
prehensively), and redefinition (the ability to reconsider problems in novel ways). 

METHODOLOGY  
RESEARCH DESIGN  
This study employed a Research and Development (R&D) model by Borg and Gall (2007), which in-
cluded ten stages, namely preliminary study, planning, development of the preliminary form of the 
product, preliminary field testing, product revision, main field testing, operational product revision, 
operational field testing, final product revision, dissemination, and implementation. A preliminary 
version of the product was developed and tested in a single class at the first sample university. This 
stage focused on learning processes assessed in four meetings, which produced college students’ re-
sponses and product evaluations. The main field testing employed a pre-experimental design, involv-
ing pre-test and post-test assessments conducted in a single class at a second sample university, with-
out the use of a control group. Revisions were made based on this feedback, followed by larger field 
testing to assess effectiveness.  

The operational field testing employed a quasi-experimental design, incorporating pre-test and post-
test assessments conducted across three classes at two universities, totalling six classes. Each learning 
model was applied at both universities. In this testing, Class A implemented the Project-Based Learn-
ing with Technology Integration and Science Reconstruction (PROLE TISRE) model that was devel-
oped in this study, Class B implemented Project-Based Learning (PjBL) that was adopted from The 
George Lucas Educational Foundation (Armstrong & Shaffner, 2007), and Class C employed the Di-
rect Instruction (DI) model that was adopted from Sangur et al. (2024). The quasi-experiment re-
flects how these teaching models would be implemented in actual classroom settings and allows us to 
observe whether PROLE TISRE produces significant differences in college students’ creativity. 

PARTICIPANTS  
Participants were divided into three categories: five expert validators, nine practitioners (lecturers and 
program coordinators), and 500 biology education college students (empirical instrument testing and 
research sample). Empirical testing of the creativity instrument was conducted on 200 college stu-
dents, and field-testing research (main and operational field testing) on 300 college students from bi-
ology education programs at several universities. Purposive sampling was used to select experts based 
on specific criteria. For educator specialists, a minimum of ten years of experience in developing 
learning models and a PhD/Dr were required. Lecturers and program coordinators were selected 
from all four universities.  

The research employed a random sampling method for the preliminary field testing (n=20, first sam-
ple university) and the main field testing (n=40, second sample university). A total sampling method 
(all three classes from each university were included in the study) was used for the operational field 
testing conducted at the third and fourth sample universities (n=240, with 80 participants for 
PROLE TISRE, 80 for PjBL, and 80 for DI). Random sampling was applied for the assignment of 
the classes to the different teaching models. This approach ensured that classes from each university 
would be randomly assigned to implement one of the following teaching models: PROLE TISRE, 
Project-Based Learning (PjBL), and Direct Instruction (DI) to minimize potential bias and allow for 
an objective distribution of the models across the classes. All college student samples met the criteria 
for homogeneity and normality (p-value > 0.05).  

The college participants were from the Semester 4 Biology Education Study Program and ranged in 
age from 18 to 22 years old. They were enrolled in ecology courses that integrated local wisdom, such 
as the traditional polyculture system called “sawah surjan” and integrated rice-fish systems known as 
“mina surjan” and “mina padi,” which are found near the research sample locations. This demo-
graphic group is appropriate for examining the effects of different teaching models, integrated with 
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local wisdom, on creativity outcomes. Informed consent was obtained from all participants, with par-
ticular emphasis on its importance due to the involvement of college students in the study.  

PROCEDURE AND INSTRUMENT  
A preliminary study using a questionnaire was conducted to assess college students’ creativity. The 
questionnaire consisted of 30 items across four indicators: fluency, originality, elaboration, and flexi-
bility (Rhodes, 1961; Torrance, 1966), as detailed in Table 2. Each item was measured using a Likert 
scale ranging from 1 (strongly disagree) to 5 (strongly agree). The Likert-scale questionnaire data were 
first recoded for reverse-keyed items and then transformed into an interval scale using the Method of 
Successive Intervals (MSI), thereby satisfying the assumptions of parametric inferential statistical 
analysis (Febriana & Setiawati, 2024).  

The instrument design was validated in two stages, namely content validation by expert judgment and 
practitioners, and analyzed using Aiken’s V coefficient. The Aiken’s V coefficient value for the crea-
tivity instrument was 0.93 based on expert judgment and 0.90 from practitioners, both of which fall 
into the category of excellent validity. The construct validation was conducted through empirical test-
ing on 200 college students. Informed consent was obtained from all participants, and the research 
protocol received approval from the institutional ethics committee prior to data collection. The data 
from the empirical testing were analyzed using the Winstep application, where 30 out of 32 items 
were found to be valid. Cronbach’s alpha was used to assess internal consistency, and provided val-
ues where applicable, confirming that the instrument was reliable for measuring creativity. Addition-
ally, Confirmatory Factor Analysis (CFA) in JASP indicated that all 30 items had factor loadings 
greater than 0.3. Factor loadings above 0.3 suggest that the items reliably represent the factor struc-
ture, supporting the construct validity of the measurement model. PROLE TISRE learning model 
validated by five experts, nine lecturers, as presented in Figure 1.    
 

 
Figure 1. Research and development procedure Borg and Gall (2007) 

The results from the preliminary study, planning, and development of the product, including its com-
ponents, were used to develop the conceptual framework of the PROLE TISRE learning model. A 
preliminary version of the product was designed to gather initial feedback and identify areas for im-
provement. This initial testing aimed to assess the product’s feasibility and provide insights into its 
practical application. Main field testing focused on evaluating the product’s impact on student out-
comes and refining the model based on observed results and participant feedback. Operational field 
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testing expanded the effectiveness results. The final product underwent revisions to ensure its readi-
ness for broader application and was fully prepared for large-scale. 

Table 2. Personal creativity instrument framework (Rhodes, 1961; Torrance, 1966) 
 

Aspects Indicators Item number 
Fluency Generating many ideas, answers, and solutions to problems or ques-

tions. 1 

Independence in learning ecology. 2 
Originality Able to produce new and unique expressions. 3 

Thinking of unconventional ways to express oneself. 4, 5 
Strong determination to solve ecological problems. 6, 7 

Elaboration Responding to questions with enthusiasm, actively, and eagerly in 
completing challenging tasks. 8, 9, 10, 11, 12 

Willing to take on or perform difficult tasks. 13, 14 
Enjoy finding practical methods or approaches in learning. 15, 16 
Critical in examining the work results. 17, 18, 19 
Actively asking questions. 20, 21, 22 

Flexibility Generating a variety of ideas, answers, or questions. 23, 24 
Viewing a problem from different perspectives. 25, 26 
Seeking many different alternatives or directions. 27, 28, 29, 30 

 

Table 3 presents a detailed comparison of the instructional designs used in each group: PROLE 
TISRE, Project-Based Learning (PjBL), and Direct Instruction (DI). The table outlines the learning 
tasks and activities implemented during each phase of the teaching process for each instructional 
model, illustrating how creativity was elicited differently across treatments. 

Table 3. The instructional designs used in each group 

PROLE 
TISRE 
syntax 

developed 

Learning activities 
PjBL syntax 

(Armstrong & 
Shaffner, 2007) 

Learning activities 
DI syntax 

(Sangur et al., 
2024) 

Learning activities 

Learning 
orientation 

Learning conditioning 
by providing explana-
tions about standards 
and evaluation criteria.  
Identification of cul-
ture and content found 
in the presented video. 

Start with the 
essential 
question. 

Lecturer presents learning 
material along with a trig-
gering question to encour-
age college students to 
identify and formulate so-
lutions to the problem 
raised.  
“What makes the mina sur-
jan/sawah surjan/mina padi 
system important for the ecosys-
tem and local community life?” 

State the learn-
ing objectives 
and prepare the 
learning environ-
ment. 

Lecturer explains the 
learning objectives, 
provides background 
information, explains 
the relevance of the 
material to students, 
and prepares a condu-
cive learning environ-
ment. 

Content 
exploration 

Identify the connec-
tion between culture 
and material. 
Identify learning tools 
to visualize the se-
lected material. 

Design a plan 
for the project. 

Lecturer guides each group 
member to choose a pro-
ject. 

Demonstrate 
knowledge or 
skills. 

Lecturer presents the 
material about the pro-
cedure or concept be-
ing studied. 

Designing 
models 

Design the project 
plan. 
Set project schedule 
and create project 
model. 

Create a project 
schedule and 
implementation. 

Lecturers and college stu-
dents create an agreement 
on the project schedule, in-
cluding activity stages and 
project deadlines. 

Guiding 
Practice 

Lecturer guides college 
students through 
guided practice, 
providing direct in-
structions. 
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PROLE 
TISRE 
syntax 

developed 

Learning activities 
PjBL syntax 

(Armstrong & 
Shaffner, 2007) 

Learning activities 
DI syntax 

(Sangur et al., 
2024) 

Learning activities 

Project de-
velopment 

Develop the project 
design prototype.  
Create a logbook for 
prototype design pro-
gress. 

Monitoring During the project, the lec-
turer monitors student par-
ticipation, evaluates pro-
gress, and provides assis-
tance when obstacles arise 
in the process. 

Check under-
standing and 
provide feed-
back. 

Lecturer evaluates stu-
dent understanding of 
the material taught 
through questions, as-
signments, or quizzes, 
and gives clear and 
constructive feedback. 

Project 
simulation 

Present the created 
product. 

Assess the 
outcome 

Lecturer oversees student 
participation and assesses 
the achievement of ex-
pected competency stand-
ards. 

Provide an op-
portunity for 
further practice 
and application. 

Lecturer provides in-
dependent practice 
and opportunities for 
students to apply 
knowledge or skills in 
broader contexts or 
real-life situations. 

Project 
evaluation 

Evaluate the process, 
experience, and results 
of the created product.  
Evaluate the product’s 
benefit from environ-
mental, social, and 
economic perspectives. 

Evaluate the 
experience 
(reflection) 

Lecturer facilitates the 
presentation of the project 
by college students, gives 
feedback on the displayed 
results, and guides the re-
flection and conclusion 
process collaboratively. 

- - 

Learning 
reflection 

Reflect on the learning 
activities related to the 
identified local wis-
dom. 

- - - - 

 

PRODUCTS 
The research developed and produced four key products to support the implementation of the 
PROLE TISRE learning model, which integrates polyculture and rice-fish farming systems, including 
the PROLE TISRE model book, which provides a comprehensive overview of the model’s theoreti-
cal framework, principles, and development process, serving as a foundational reference for educa-
tors. The PROLE TISRE Lecturer’s guide handbook offers practical guidance on classroom applica-
tion, including lesson planning, implementation strategies, and assessment methods to evaluate stu-
dent progress. College student worksheets (LKM) promote active learning by engaging college stu-
dents in exercises, project tasks (Figure 3), and problem-solving activities that encourage critical 
thinking and collaboration. Their products form a cohesive package, ensuring the successful applica-
tion of the PROLE TISRE model in educational environments as presented in Figure 2. 

The final products in this study were the project designs and prototypes (Figure 3) that students cre-
ated as part of the learning tasks. These products were evaluated for creativity based on the creativity 
indicators (fluency, originality, elaboration, and flexibility) and qualitative observations during project 
presentations and reflections. 

DATA ANALYSIS  
Feasibility testing involved five validators, including experts in media, instructional design, learning 
models, and subject matter, who assessed the product’s validity using Aiken’s V. Practicality testing 
was conducted through questionnaires distributed to validators, practitioners, and college students, 
with results analyzed as percentages based on SDi (Standard Deviation of the Ideal Score) criteria 
(Mardapi, 2008). Normality tests, including graphical methods and the Shapiro-Wilk test, were per-
formed to confirm data distribution before applying parametric tools like t-tests and MANOVA. 
These tests were used to compare group means and assess multivariate differences, ensuring assump-
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tions were met. A quasi-experimental one-group pretest-posttest design, along with comparisons be-
tween the experimental and control classes (PjBL and DI), was employed to test the model’s effec-
tiveness. Data analysis was conducted using t-tests for main field-testing and MANOVA for opera-
tional field-testing, after confirming normality and homogeneity. 

 

 

                                          
 

Figure 2. Research products 
 
 

 

Figure 3. Student project tasks 
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FINDINGS   
PRELIMINARY STUDY  
Preliminary observation results showed that lecturing remained largely lecturer-centered, which led to 
minimal student participation in discussions and Q&A sessions (Tarigan, Paidi, et al., 2023). As one 
college student stated, “I felt more engaged in the projects because they were grounded in real-world 
issues that connected to my community.” This information suggests that when projects are relevant 
to real-world issues and closely linked to students’ communities, they become more engaged and ac-
tively involved in the learning process. The lack of integration of contextual environmental issues 
further restricts the development of college students’ problem-solving skills, which are essential for 
addressing real-world ecological challenges (Paidi et al., 2020). Lecture media are primarily limited to 
PowerPoint presentations and static images, providing little interactivity or engagement, while educa-
tional videos addressing environmental issues from the perspective of local wisdom are rarely used. 
Project-based media are repetitive and do not effectively utilize ICT to foster creativity and creative 
thinking.  

Existing learning tools that incorporate local wisdom and technology do not adequately support the 
enhancement of these skills. Discussions are often unstructured and lack well-designed worksheets 
that align with specific competency targets, reducing their overall effectiveness. The absence of inte-
grated learning tools that combine local wisdom and ICT highlights the urgent need for innovation in 
lecture delivery to promote student engagement, creativity, and higher-order thinking skills necessary 
for ecological problem-solving (Tarigan, Paidi, et al., 2023).  

PLANNING 
Defining the Course Learning Outcomes (CPMK) that align with the context of the Ecology lec-
tures. The selected CPMK aims to enhance college students’ understanding of ecological concepts, 
such as organism interactions, ecosystems, biodiversity, and the impact of human activities on the en-
vironment. The learning process is structured to analyze ecosystem interaction patterns, the effects of 
pollution, and the role of biodiversity in maintaining ecosystem balance. The learning products de-
signed include the PROLE TISRE model book, RPS (Semester Learning Plan), SAP (Lesson Plan), 
locally based instructional modules, student worksheets (LKM), creativity questionnaires, and class-
room learning activity observation sheets to record students’ participation. The model book and its 
implementation guide serve as references for lecturers, while the instructional materials and LKM are 
developed to support active student learning in alignment with the university curriculum.  

DEVELOPMENT OF PRELIMINARY PRODUCT 
The PROLE TISRE model is designed to enhance creativity, both personal and product-based, by 
integrating traditional polyculture practices, such as mina surjan, mina padi, and sawah surjan, with 
ICT-based media in ecology lectures. This integration is applied to measure ecological concepts, in-
cluding the diversity index, energy flow, nutrient cycle, and population structure within traditional 
polyculture areas. The model is grounded in constructivist theory, encouraging exploration-based 
learning and sociocultural theory, which emphasizes the role of social environments, group discus-
sions, and cultural contexts (Vygotsky, 1978). It further integrates an experiential learning approach 
grounded in authentic experiences alongside an information-processing view that highlights turning 
information into knowledge (Arends, 2012; Kolb, 2015).  

Technology plays a vital role in facilitating modern learning (Kolb, 2015). The model consists of syn-
tax (structured phases of learning) and follows seven phases: Learning Orientation, Content Explora-
tion, Designing Models, Project Development, Project Simulation, Project Evaluation, and Learning 
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Reflection, a social system that fosters interaction, principles of reaction guiding teacher-student re-
sponses, a support system providing resources and tools, and measurable learning impacts. This com-
prehensive approach blends traditional ecological practices with innovative technology, fostering cre-
ativity and holistic student development, as presented in Figure 4.  

 

Figure 4. Prototype the syntax of PROLE TISRE learning model 
 

PRELIMINARY FIELD TESTING 
 

Preliminary field testing was conducted in a single class of the Biology Study Program at a private 
university of education in Yogyakarta, involving 20 college students. This stage focused on evaluating 
the learning model’s implementation cycle over three cycles. The inter-rater assessment from observ-
ers of the syntax showed average scores ranging from 90 to 92.5, indicating a high level of agreement 
between Rater 1 and Rater 2. However, there is a need to add one additional session to accommodate 
the Project Presentation, Project Evaluation, and Learning Reflection phases, considering the time 
required for product design. The average of creativity was 82, reflecting strong but improvable per-
formance in these areas as presented in Figure 5.  

 
 

Figure 5. Preliminary field-testing results 
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PRODUCT REVISION 
Feedback from validators, practitioners, and college students led to several suggested revisions aimed 
at enhancing the integration of technology, strengthening theoretical foundations, and improving the 
overall coherence of the materials, as detailed in Table 4. This table highlights that all suggestions 
have been implemented in the revisions, ensuring that each component supports the development of 
college students’ skills and understanding to the fullest extent. The revised syntax of the PROLE 
TISRE learning model is explained in Figure 6. 

Table 4. Product revisions 
Research 
products Respondent suggestions Revisions made 

PROLE TISRE 
learning model 

Integration of technology at each stage of 
learning, with an emphasis on using specific 
tools or applications. Learning reflection fo-
cuses on fostering college students’ under-
standing of science reconstruction and the 
preservation of local wisdom. 

Technology has been inte-
grated into each phase of the 
model. Learning reflection 
now emphasizes science re-
construction and local wis-
dom. 

Learning model 
book 

Expansion of the background with theoretical 
and empirical studies, needs assessment, and 
analysis of other learning models. Learning 
syntax is designed to be more operational and 
clearer, supported by extended theoretical ref-
erences. Consistency in the use of the term 
“college students,” spelling corrections, addi-
tional references, and the inclusion of a logo 
and synopsis on the book cover. 

Background expanded, syntax 
refined for clarity, and current 
references added. Spelling cor-
rections, logo, and synopsis 
included. 

Model 
implementation 
guidebook 

Addition of more appropriate subheading de-
scriptions, structured numbering, consistency 
in language and technical terms, detailed expla-
nation of the learning model with step-by-step 
implementation and example, adding a logo, 
and synopsis. 

Subheadings and numbering 
refined. Detailed descriptions 
of the model and practical ex-
amples added. Logo and syn-
opsis included on the cover. 

Modules and stu-
dent worksheets 

Integration of worksheets with learning mod-
ules to create a coherent flow, updated cover 
design with modern visual elements, improved 
grammar and formatting, and detailed guide-
lines on creativity ability, adding a logo and 
synopsis. 

Worksheets integrated with 
modules, cover redesigned, 
grammar corrected, and crea-
tivity guidelines. Logo and 
synopsis added. 
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Figure 6. Revision syntax of PROLE TISRE learning model 

MAIN FIELD TESTING  
Main field testing was conducted in one class of the Biology Education study program at a Public 
University of Education in Yogyakarta, involving 40 college students. The testing used a pre-post ex-
perimental design without a control group. This stage focused on evaluating the effectiveness of the 
learning model’s implementation cycle over five cycles to enhance creativity. The inter-rater assess-
ment on the learning model’s syntax showed an average score ranging from 90 to 95, reflecting a 
high degree of agreement between Rater 1 and Rater 2. This consistency indicates that the evaluation 
process was reliable and that both raters had a similar understanding and interpretation of the 
model’s structure and implementation. The significance value of the t-test was 0.00 (α<0.05). The re-
sults highlight the robustness of the model’s design and suggest that the syntax aligns well with the 
intended learning objectives and instructional flow, as explained in detail in Figure 7. 

 
Figure 7. Main field-testing results 

 

Note: The dashed lines indicate the names of the syn-
tax stages that have been revised based on suggestions 
from the previous field test. 
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OPERATIONAL PRODUCT REVISION 
Various revision suggestions have been implemented based on evaluations and feedback from valida-
tors and practitioners. These revisions include technology integration, material adjustments, and im-
provements to the visual and content aspects of various learning components. Table 5 summarizes 
the revision suggestions and the changes.  

Table 5. Operational product revisions 
 

Research 
products Respondent suggestions Revisions made 

Learning model Technology integration at each stage of 
learning, with an emphasis on the use of spe-
cific tools or applications. Learning reflection 
is directed at fostering college students’ un-
derstanding of scientific reconstruction and 
the preservation of local wisdom. 

Technology has been inte-
grated into each phase of the 
model. Learning reflection 
now focuses on scientific re-
construction and local wis-
dom. 

Learning model 
book 

Expansion of the background with theoreti-
cal and empirical studies, needs assessment, 
and analysis of other learning models. De-
tailed syntax, consistent terminology, cor-
rected spelling, additional references, logo, 
and synopsis. 

Background expanded, opera-
tional syntax refined, and cur-
rent references added. Termi-
nology, spelling, logo, and 
synopsis corrected and in-
cluded. 

Model imple-
mentation 
guidebook 

Addition of appropriate subheading descrip-
tions, structured numbering, consistency in 
language and technical terms, and more de-
tailed implementation steps with practical ex-
amples. Logo and synopsis added. 

Subheadings and numbering 
revised. Detailed descriptions 
of the model and examples 
added. Logo and synopsis in-
cluded on the cover. 

Modules and 
student work-
sheets 

Integration of worksheets with learning 
modules for a more coherent flow, updated 
cover design with modern visual elements, 
and detailed guidelines on creativity skills. 
Logo and synopsis added. 

Worksheets integrated with 
modules, cover redesigned, 
and creative ability. Logo and 
synopsis added. 

 

OPERATIONAL FIELD TESTING 
Operational field testing was conducted within the Biology Education study program during the odd 
semester at two universities, namely the Public University of Education in Magelang and the Public 
University of Education in Yogyakarta. Each university had three classes: one implementing the 
PROLE TISRE model, one using Project-Based Learning (PjBL), and one following Direct Instruc-
tion (DI). In total, six classes participated, with 40 college students in each class (n=240). An increase 
in the average score (M) from pre-test to post-test was observed across all three learning models 
PROLE TISRE (PT), Project-Based Learning (PjBL), and Direct Instruction (DI), as presented in 
Table 6.  

Table 6. Pre-test dan post-test of creativity (n=240) 
 

Test 
N Mean Standard deviation Standard error 

PT PjBL DI PT PjBL DI PT PjBL DI PT PjBL DI 
Pre-test 80 80 80 55.35 55.90 55.76 5.58 7.07 6.72 0.61 0.79 0.75 
Post-test 80 80 80 89.42 82.07 72.94 5.71 6.18 6.49 0.64 0.69 0.73 

 

Note: PT: PROLE TISRE Model; PjBL: Project-Based Learning Model; DI: Direct Instruction Model 
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The probability value of Wilks’ Lambda shows a significance of 0.000 < 0.05, leading to the rejection 
of the null hypothesis (H0). This indicates that there is a significant simultaneous difference in the im-
provement of creativity among the groups subjected to the experimental model, control group 1, and 
control group 2. N-gain and effect size in partial eta squared are presented in Table 7.  

Table 7. Effect size and N-gain (n=240) 

Variable 
Partial eta squared N-gain 
PT PjBL DI PT PjBL DI 

Creativity in Learning 0.895 0.769 0.687 0.75 0.57 0.38 
Note: PT: PROLE TISRE Model; PjBL: Project-Based Learning Model; DI: Direct Instruction Model 

FINAL PRODUCT REVISION 
Research tools and instruments have been revised to align with learning objectives, ensuring their ap-
propriateness for dissemination to broader educational institutions following validation. Group dis-
cussions have been optimized by guiding college students to engage in preliminary discussions before 
scheduled lectures, with a requirement to review the LKM materials beforehand. The structured field 
observations and data collection on mina surjan, mina padi, or sawah surjan are implemented to enable 
college students to identify and solve real-world problems. Final learning syntax of PROLE TISRE 
model consists of seven stages, namely learning orientation, content exploration, designing models, 
project formulation, project presentation, project evaluation, and learning reflection. Table 8 summa-
rizes the key suggestions and the revisions made.  

Table 8. Final product revision 

Aspects Respondent suggestions Revisions implemented 
Learning 
model 

One model cycle should span two 
sessions to address time constraints 
and ensure optimal learning. 

The model’s implementation was adjusted 
to allow two sessions per cycle for better 
learning outcomes. 

Research 
tools and in-
struments 

Ensure alignment with learning ob-
jectives and improve based on feed-
back from validators. 

Instruments revised and validated to align 
with learning goals and objectives. 

Group dis-
cussion opti-
mization 

Guide college students to conduct 
preliminary discussions before class 
and ensure they study LKM materi-
als beforehand. 

College students are now required to 
complete preliminary discussions and re-
view LKM materials prior to class ses-
sions. 

Field obser-
vation activi-
ties 

Structure field observation and data 
collection on mina surjan, mina padi, or 
sawah surjan to facilitate problem-
solving. 

Field observation activities were struc-
tured to promote organized data collec-
tion and problem-solving. 

 

DISSEMINATION AND IMPLEMENTATION 
Based on the results of large-scale operational trials, the PROLE TISRE learning model has proven 
to be practical and effective in enhancing college students’ creativity. However, several challenges 
were identified during field testing: 

(a) Limited class time required two sessions to complete one full cycle of the PROLE TISRE 
model to ensure each phase was optimally implemented. 

(b) Group discussions were optimized by encouraging college students to conduct preliminary dis-
cussions before class to understand problems and find solutions. College students were re-
quired to review LKM materials beforehand. 
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(c) Observation and data collection activities needed to be structured to help college students de-
velop solutions to assigned problems. 

(d) Research tools and instruments were revised based on feedback to ensure accuracy and align-
ment with learning objectives. 

The final version of the PROLE TISRE model and its supporting tools has been validated and 
deemed suitable and effective for use. The model is now ready for dissemination and distribution to a 
broader range of educational institutions. 

DISCUSSION  
The findings from this study underscore the necessity for innovative and interactive pedagogical 
models to enhance creativity among college students. Traditional lecture-based methods, while effi-
cient for knowledge delivery, often fail to stimulate active engagement, critical thinking, and creativity 
(Barak & Raz, 2000; Cukurova & Luckin, 2018; Global Education Monitoring Report Team, 2023; 
Robinson, 2011). Research by Beghetto and Kaufman (2007) and Tarigan et al. (2024) suggests that 
creativity thrives in learning environments that promote autonomy, problem-solving, and open-
ended inquiry, which traditional teaching methods may not adequately provide. The PROLE TISRE 
learning model, developed through this research, reflects an effective response to these limitations by 
incorporating experiential and contextual learning activities that actively engage college students. This 
aligns with findings from Hwang et al. (2008), who demonstrated that technology-supported, project-
based learning environments significantly improve creative performance and problem-solving skills.  

Vygotsky (1978) sociocultural constructivism enriches the model by emphasizing the social nature of 
learning. His concept of the Zone of Proximal Development (ZPD) underlines the importance of 
collaborative learning, where college students are guided by more knowledgeable peers or instructors. 
The PROLE TISRE model leverages this by incorporating group activities and interactive discus-
sions that enhance cognitive development through social interaction (Kolb, 2015). Experiential learn-
ing theory completes the foundational trio by introducing the idea that knowledge is acquired 
through cycles of experience, reflection, conceptualization, and experimentation. This approach 
aligns with the PROLE TISRE model’s focus on hands-on learning, ensuring that college students 
apply their knowledge in practical contexts, thereby reinforcing and deepening their understanding 
(Kolb, 2015).   

The PROLE TISRE learning model’s design, rooted in constructivist theory and sociocultural ap-
proach, emphasizes active, collaborative, and contextual learning experiences (Kolb, 2015; Vygotsky, 
1978). Constructivist frameworks, as noted by Jonassen (1999), highlight the importance of authentic 
tasks and collaborative learning in fostering deeper understanding and creativity. By integrating local 
ecological knowledge, such as mina surjan, mina padi, and sawah surjan, with ICT, the model bridges 
traditional ecological practices and modern scientific inquiry (Berkes, 2012; Voogt & Pelgrum, 2005). 
This approach resonates with the work of G. A. Smith and Sobel (2014) and K. Smith et al. (2022), 
who advocate for place-based education as a means to enhance student engagement and creativity by 
grounding learning in local contexts. The synthesis of local wisdom and technology not only enriches 
the learning experience but also fosters a deeper connection between college students and their local 
environment, promoting sustainability and innovation (Gruenewald, 2003). The model’s multi-phase 
structure includes Learning Orientation, Content Exploration, Designing Models, Project Formula-
tion, Project Presentation, Project Evaluation, and Learning Reflection, which supports iterative 
learning and continuous improvement, thereby reinforcing the development of higher-order thinking 
skills. Iterative learning facilitates the acquisition of knowledge and the improvement of performance 
through repeated cycles of practice, feedback, reflection, and refinement  (Hmelo-Silver & DeS-
imone, 2013).  
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Table 9 provides a detailed mapping of the PROLE TISRE model, demonstrating the relationship 
between each phase of the learning process, associated creativity aspects, relevant indicators, and ex-
amples of college student activities. It highlights how the model fosters creativity through different 
stages, guiding students to actively engage with content, generate innovative solutions, and apply 
learning in real-world contexts. This framework helps to highlight the role of creativity in shaping ef-
fective learning experiences. 

Table 9. Mapping PROLE TISRE phases to 
creativity aspects, indicators, and college student behaviours 

PROLE 
TISRE 
syntax 

Creativity         
aspects Creativity indicators Student behaviours 

Learning            
orientation 

Fluency Generating multiple ideas, 
questions, or answers related to 
the topic. 

Students ask various questions about the 
ecological topic and local culture shown 
in the video. 

Flexibility Viewing problems from multiple 
perspectives. 

Students consider social, cultural, and 
scientific perspectives of the observed 
problem. 

Content           
exploration 

Originality Producing new and unique ideas 
or expressions. 

Students creatively link the subject 
matter to local cultural practices. 

Fluency Generating multiple ideas about 
tools or media for learning. 

Students suggest various visualization 
models for data interpretation. 

Flexibility Exploring multiple alternatives 
for visualization. 

Students consider different methods for 
presenting the material. 

Designing          
models 

Elaboration Actively developing the plan and 
enthusiastically completing tasks. 

Students create detailed schedules and 
step-by-step plans for project model 
development. 

Originality Generating new project ideas. Students design project concepts that are 
innovative and different from typical 
solutions. 

Fluency Generating multiple project 
design alternatives. 

Students propose several design options 
for the project to choose from. 

Project                     
formulation 

Elaboration Actively developing the 
prototype and evaluating 
progress. 

Students record daily prototype 
development and assess strengths and 
weaknesses. 

Originality Adding innovative solutions or 
improvements. 

Students integrate unique features or 
creative modifications into the 
prototype. 

Fluency Experimenting with multiple 
approaches to prototype 
development. 

Students try different materials or 
construction methods for the prototype. 

Project           
presentation 

Elaboration Critically evaluating the 
presentation results. 

Students assess the strengths and 
weaknesses of their product during the 
presentation. 

Fluency Proposing multiple ideas for 
improvement. 

Students suggest several ways to improve 
the product for the next simulation. 

Project                  
evaluation 

Elaboration Evaluating project quality and 
effectiveness. 

Students assess whether the product 
meets learning objectives and has a 
positive impact. 

Flexibility Considering multiple 
perspectives. 

Students evaluate the product from 
environmental, social, and economic 
viewpoints. 

Originality Providing innovative suggestions 
for improvement. 

Students propose modifications to make 
the prototype more effective and 
beneficial. 
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PROLE 
TISRE 
syntax 

Creativity         
aspects Creativity indicators Student behaviours 

Learning                  
reflection 

Originality Formulating new ideas based on 
reflection. 

Students write reflections with unique 
ideas about applying the content in 
society. 

Elaboration Developing reflection in depth. Students relate practical experiences to 
theory and local context. 

Flexibility Connecting experiences to 
multiple contexts. 

Students compare their learning 
experiences with similar practices in 
other locations or cultures. 

 

Table 9 shows the mapping of PROLE TISRE phases to creativity aspects, indicators, and college 
student behaviours, which highlights how each phase fosters personal creativity in learning. It sup-
ports the development of the creativity of college students in field testing. The results from field test-
ing show the model’s effectiveness. The significant improvement in post-test scores across the exper-
imental class (M=89.42) compared to the PjBL (M=82.07) and DI (M=72.94) groups confirms the 
model’s effectiveness to enhance creativity in creating innovative products and creative thinking. This 
aligns with research by Capraro et al. (2013), who found that project-based learning incorporating 
technology leads to greater student achievement and creativity compared to direct instructional ap-
proaches. The rejection of the null hypothesis (Wilks’ Lambda = 0.150, p < 0.05) highlights the sta-
tistically significant differences in learning outcomes, demonstrating that PROLE TISRE contributes 
more effectively to student development than conventional teaching methods (Condliffe et al., 2017).  

This model gives a high effect size in creativity (Partial Eta Squared = 0.895), suggesting substantial 
practical significance, reflecting its broad applicability and potential for widespread adoption. The in-
tegration of ICT into project-based activities, as seen in the PROLE TISRE approach, aligns with 
prior studies by Voogt and Pelgrum (2005), which emphasize the role of technology in enhancing 
creative thinking and collaborative learning. This study further reinforces the growing consensus that 
technology-supported pedagogies, especially those grounded in contextual and community-based 
knowledge, offer a comprehensive framework for developing essential 21st-century skills.  

The PROLE TISRE learning model empowers college students to design prototype products, incor-
porating local wisdom into their academic courses while leveraging ICT-assisted media for enhanced 
learning experiences. This model not only fosters creativity and innovation but also strengthens the 
connection between traditional knowledge and modern education methods, ensuring a more holistic 
learning process. The PROLE TISRE approach offers distinct advantages, which are highlighted in 
Figure 8. 

The hands-on, project-based design of PROLE TISRE encourages college students to engage in real-
world problem-solving, which fosters deeper cognitive processing and enhances their ability to gener-
ate novel ideas. Research has shown that experiential learning models, like PROLE TISRE, stimulate 
higher-order thinking by requiring college students to apply knowledge in dynamic, practical con-
texts, thus promoting creativity (Amabile, 1996; Kolb, 2015). The model’s focus on collaborative 
learning, critical reflection, and designing real-world projects helps college students to think flexibly 
and explore multiple solutions, which are key components of creativity. In contrast, while PjBL and 
DI also aim to support learning, they may not engage college students as deeply or provide the same 
level of autonomy and real-world application, potentially explaining the lower creativity improve-
ments observed in these groups. Therefore, the high effect size and N-Gain in the PROLE TISRE 
group suggest that its holistic, integrative approach is more conducive to creativity development than 
the more structured or traditional methods employed in PjBL and DI. 
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Figure 8. Comparison between the main goals of 

PROLE TISRE and other existing learning models 

CONCLUSION 
The research and development of the PROLE TISRE (PROBO TRESNO) learning model has 
demonstrated its significant potential to enhance student learning, particularly in promoting commu-
nity-oriented ecological education. This model is built on constructivist and socio-constructivist prin-
ciples, incorporating a structured seven-stage syntax, interactive and collaborative learning strategies, 
and a comprehensive support system that includes teaching materials, worksheets, and technology-
based resources. These elements foster creativity, encourage curiosity, and nurture essential skills, in-
cluding collaboration, digital literacy, and resilience. Feasibility testing confirmed the model’s validity 
and reliability, with high content and construct validity scores, indicating that the developed tools are 
suitable for educational use. Practicality and implementation testing further demonstrated positive 
student responses, with participants expressing engagement and enthusiasm, suggesting the model 
effectively supports student learning and understanding. The effectiveness of the model was clearly 
highlighted through pretest-posttest comparisons, which revealed significant improvements in crea-
tivity among college students using PROLE TISRE. Empirical results show that PROLE TISRE fos-
ters creativity more effectively than traditional PjBL and Direct Instruction (DI), making it the 
stronger option for developing higher-order thinking skills. These findings reinforce the model’s po-
tential to advance ecological education by incorporating local wisdom into active, hands-on learning 
experiences. The PROLE TISRE model presents valuable insights for curriculum design and teacher 
training, particularly in fostering community-oriented ecological education. It advances the field by 
providing a robust, evidence-based approach to cultivating creativity and critical thinking, positioning 
it as a promising tool for future educational practices. 
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