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Abstract 

Some learning models that can improve creative thinking skills are CPS (Creative Problem Solving), IBL (Inquiry-Based 
Learning), JUCAMA (Problem Submission and Solving), PBL (Problem Based Learning), SSCS (Search, Solve, Create, 
Share), Quantum Learning, PjBL (Project Based Learning) and PQ4R (Preview, Question, Read, Reflect, Recite, Review). 
However, the combination of IBL, PBL, and PjBL models in one teaching activity is essential to create exciting and 
dynamic learning conditions. These three models have a more structured learning syntax than the other models. The 
IBL learning model has advantages in cognitive aspects, helping students develop advanced cognitive abilities such as 
creative thinking, problem-solving, and communication skills. The PBL model has advantages in the affective part, 
namely, making students active in learning. The PBL learning model has advantages in the psychomotor aspect, namely 
being able to assist students in improving the skills of the questioning process and communicating their knowledge. By 
applying these three models in learning, it is hoped that a model can be realized to improve students' creative thinking 
skills more optimally in order to achieve learning goals. 
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1. Introduction

Learning is a process that is intentionally designed to create learning activities within the individual. In other words, 
learning is an external thing that is intentionally designed to create an internal learning process within the individual; 
defines the term learning as a set of events embedded in purposeful activities that facilitate learning, namely learning 
is a series of activities that are deliberately created to facilitate the learning process (1). Learning models are defined as 
plans or patterns that can shape curricula (2), design instructional materials (3) and guide the teaching process in 
different classrooms or settings (4). The learning model is also defined as a conceptual framework that describes and 
describes systematic procedures in organizing learning and learning experiences to achieve particular learning 
objectives and serves as a guide for educators in planning teaching in learning activities (5). 

The use of the suitable learning model is one of the efforts to achieve the objectives of learning physics. The learning 
objectives themselves include improving cognitive, affective, and psychomotor aspects. Each learning model is designed 
according to the element to be developed. A learning model focuses on only one part, and a learning model focuses on 
two aspects and all three features simultaneously. However, a good learning model should cover all three elements at 
once. Therefore, the learning model should focus on cognitive, affective, and psychomotor aspects (6). 

The application of more than two models in the learning process combines several learning models of multi-learning 
models. Learning using several models in an integrated manner, which actively involves students in the learning 
process, is called a multidimensional learning model. This learning multimodel can be applied to Physics subjects (7). 
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Physics is a branch of science (science), which is essentially a collection of knowledge, ways of investigating, and 
thinking. But in reality, the physics learning process is more likely to place physics as information that students must 
convey and memorize. Teachers tend to be the information center in charge of informing their students of the formulas 
and laws of physics. For this reason, learning science (Environmental Physics) which should be presented using a more 
varied learning model and a student-centered learning process, makes students active and creative learners. Applying 
these three learning models is intended to support the physics learning process to achieve learning goals. 

2. Research Methodology 

The methodology in this research is a field study through classroom observation, documentation, and interviews. Class 
observations were carried out to find information about the implementation of lectures. Documentation studies were 
conducted on the curriculum and learning tools, and interviews with students were instructed to obtain their interest 
in Environmental Physics. 

3. Results and discussion 

The results of observations of the implementation of Environmental Physics lectures in two classes indicate that 
Environmental Physics Lectures have not used a particular model with clear syntax. Lessons are held where students 
in groups (5-6 people) present group assignments through presentations in the form of power points. Group 
assignments have been determined at the beginning of the course by the lecturer. After the presentation, there was a 
question-and-answer session where the lecturer acted as a facilitator. During the question-and-answer session, it was 
seen that only a small number of students were active in the discussion (students sitting in the front). The video 
recordings showed that most students chatted and did not attend lectures. Some even did not follow from beginning to 
end. Based on the presentation with the PowerPoint media presented by the students, the design looks less attractive 
because it is only in the form of writing. One person only does presentation presentations with poor communication 
skills and minor mastery of the material. In the question-and-answer section, it can be seen that the students who are 
in charge of also presenting often answer. These things are likely the cause of many students who do not follow and are 
involved in lectures. At the end of the course, the lecturer provides reinforcement about the lecture material and the 
results of the questions and answers that have been carried out. In addition, the implementation of Environmental 
Physics lectures is still in the lecture hall, with lecturers tending to be a source of knowledge even though the course 
material includes physics concepts related to the environment, such as sound physics related to noise in the background, 
environmental pollution, and others. However, the learning is still around issues; only global ecological problems can 
be done by direct education in the environment (field study). The increase in students' ability occurs because the stages 
provide flexibility in building knowledge from their own experiences because of curiosity (8). Therefore, inquiry-based 
learning (IBL) refers to the steps developed (9), so that students are led to find data about the environmental 
phenomenon of climate change (PI). The results of unstructured interviews with five groups of students (5-6 people per 
group) about the reasons for their interest or disinterest in Environmental Physics lectures showed that most of the 
students were not interested in the lecture material (Table 1). 

Table 1 Student Interest in Environmental Physics Courses 

Group Interest Reasons 

1 Not interested There are no other elective courses 

2 Interested Want to know physics formulas related to the environment and want to know what 
physical theories can be applied to the environment 

3 Not interested Because the course material is related to other subjects, such as Biology, Chemistry, 
Social Society, Economics 

4 Not interested Just learn the theory, and the task is to make papers and presentations. Do you want an 
action to be useful for others? 

5 Mostly not 
interested 

Some are interested in the reason that the lecture material discusses environmental 
damage, which is a trend worldwide like global warming 

Some are not interested because they are forced to contract because they have no other 
choice 
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Table 1 presents the reasons for interest or disinterest in Environmental Physics courses. Group 1 stated that they were 
interested in Environmental Physics. Still, the reason was that there was no other choice of classes, so it was concluded 
that the students were not interested. Likewise, all group members gave the same answer in groups 2, 3, and 4. However, 
in group five, some said they were interested, and some were not, for different reasons. So, in group five, it was 
concluded that most of them were not interested in Environmental Physics lectures. If you pay attention, the reasons 
for interest are curiosity about physics concepts related to the environment. Still, most of them are not interested in 
compulsion causes or are not interested in environmental problems. The material is related to lecture material outside 
of Physics, and the lecture approach tends to be conceptual. This fact is supported by the results of lecture observations 
where most of the students are not involved in class discussions due to their lack of interest in the lecture material. 
Based on psychological theory, interest essentially gives pleasure, interest, self-awareness, solid drives and motives, 
and a person's active involvement in a particular field (10). The results showed that interest in learning affects learning 
achievement because it can remember learning in the long term (11) As a strong drive from within, interest is a form of 
intrinsic motivation that can be developed (12). In the context of learning, research results show that inspiration can 
increase due to the influence of approaches, methods, or learning models (13). 

Based on the literature study and field studies, it was found that there was a discrepancy between the planned learning 
outcomes and the real ones. Likewise, learning activities are not by the objectives of the lecture. The description of 
ecological competence through interviews with lecturers of Environmental Physics courses and student interest in 
Environmental Physics shows weaknesses and deficiencies in Environmental Physics lectures that need to be improved. 
For this reason, it is necessary to design lessons with a specific syntax with directly relevant lecture materials on 
environmental issues that can improve student competence as a whole (cognitive, affective, and psychomotor/skills) 
(14). 

The study results revealed that students were not actively involved in lectures, and Environmental Physics lectures 
were carried out using the method and approach of giving group assignments, discussions, and presentations. In order 
to obtain information about the competence of talks, interviews were conducted with the Environmental Physics course 
lecturers. Through this interview, it was revealed that the assessment carried out was only on cognitive competence. 

The field study found a description of the problems of environmental phenomena, which are environmental issues 
globally and locally. Three ecological issues are interrelated with each other and of global concern, namely climate 
change (PI), deforestation (DeF), and the use of energy sources (PSE). The different characteristics of these three 
environmental issues require the design of lectures with a specific syntax to teach the environment through physics 
concepts. The lecture approach is in the form of assignment of lecture topics as group assignments communicated 
through presentations in front of the class (15). Material enrichment was obtained through group question and answer 
presentations with other groups. Lecturers become facilitators in completing questions and answers and giving 
conclusions on the display material (16). In this condition, the observations show that there are students who are not 
involved in in-class discussions and do not even pay attention at all. For this reason, it is necessary to design lectures 
with learning tools and instruments that can stimulate student interest in environmental physics lessons. 

3.1. The Importance of Application of Environmental Physics Learning Multimodel 

The combination of three learning models in Environmental Physics learning refers to the syntax (17) (Table 2) of these 
three models, which significantly support students' creativity and critical thinking patterns in understanding and 
solving problems related to environmental physics. 

Table 2 Syntax of Inquiry-Based Learning (IBL)  

Stage Syntax 

1 Orientation (Teacher gives problems) 

2 Formulate the problem 

3 Formulating Hypotheses 

4 Collecting data 

5 Testing Hypotheses 

6 Draw a conclusion 
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Scientific inquiry learning consists of various approaches that are widely used in science material, including 
investigations with systematic levels: discovery learning (Discovery Learning) (18), at this stage, students build 
concepts and knowledge from experience (2) interactive demonstration (Interactive Demonstration) (19), one way that 
is done at this stage is by giving questions that present student responses so that they can think critically (3) inquiry 
learning (Inquiry Lesson) (20), at this stage science experiments are presented which are more complex than 
demonstrations (4) Inquiry Lab (21), at this stage students are guided to conduct discussions, (5) the application of the 
natural world (Real-world Application) (22), at this stage students are expected to be able to provide alternative 
problems in the context of real life, and (6) hypothetical inquiry (Hypothetical Inquiry) (23). This stage is intended so 
that students can use hypotheses to explain phenomena. Inquiry involves observing, asking questions, examining 
relevant sources, planning research, re-examining what is known according to evidence, using tools to collect, analyze, 
and interpret data, propose answers, explanations, and predictions, and communicate results. 

Problem Based Learning (PBL) is learning that confronts students with real-world problems to start learning. Issues are 
given to students before students understand the concept or material relating to the problem to be solved, thus to solve 
the problem. Students will know that they need new knowledge that must be learned to solve the given situation. 
Problem-based learning is an activity of interaction between stimulus and response, which is the relationship between 
two directions of learning and the environment (24). The environment provides input to students in the form of 
assistance and problems. The brain's nervous system interprets the gift effectively so that what is faced can be 
investigated, assessed, analyzed, and searched for a good solution (25). PBL is a learning approach that presents 
contextual problems to stimulate students to learn. PBL is a learning model that challenges students to learn, working 
in groups to find solutions to real-world problems, as illustrated in the PLB syntax in (Table 3) (26). This problem binds 
students to curiosity about the learning in question (27). 

Table 3 Syntax of Problem Based Learning (PBL) 

Stage Syntax 

1 Student orientation to problems 

2 Organizing students to learn 

3 Guiding individual and group investigations 

4 Develop and present the work 

5 Analyze and evaluate the situation solving process 

 

Project-Based Learning (PjBL) is a learning method that uses projects/activities as a medium (28). This method requires 
students to do exploration, assessment, interpretation, synthesis, and information to produce various forms of learning 
outcomes. Project-based learning or project-based learning is a student-centered learning model to carry out an in-
depth investigation of a topic. Students will constructively deepen learning with a research-based approach to serious, 
accurate, and relevant problems and questions by the PjBL syntax itself, as shown in (Table 4) (29). Objectives of 
Project-Based Learning Each learning model must have a purpose in its application. The goals of project-based learning, 
among others, are to improve student's ability in solving project problems, acquire new knowledge and skills in 
learning, make students more active in solving complex project problems with accurate product results, develop and 
improve students' skills in managing materials. or tools to complete tasks or projects, and enhance student 
collaboration, especially in group PjBL (30). 

Table 4 Synthax of Project-Based Learning (PjBL) 

Stage Syntax 

1 Define basic questions 

2 Making project designs 

3 Scheduling 

4 Monitor project progress 

5 Result assessment 

6 Experience evaluation 
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The multimodel learning model is intended as a pattern of student-teacher interaction involving approaches, strategies, 
methods, and learning techniques applied in implementing teaching and learning activities in the classroom (15). 
Learning is intentionally designed to create learning activities in students (31). While the learning model used is a plan 
or pattern that can shape the curriculum, develop instructional materials, and guide the teaching process in different 
classrooms or settings (32). This learning model is intended to be a conceptual framework that describes and describes 
a systematic procedure in organizing learning and learning experiences to achieve specific learning objectives and 
serves as a guide for educators in planning teaching in learning activities (33). The use of a Multimodel is one of the 
efforts to achieve environmental physics learning objectives. The learning objectives themselves include improving 
cognitive, affective, and psychomotor aspects. The Multimodel is designed according to the integrated aspects to be 
developed, namely cognitive, affective, and psychomotor aspects, by paying attention to the syntax of each integrated 
learning model, namely IBL, PBL, and PjBL (34). 

Multimodel learning can be applied to Environmental Physics subjects. Environmental Physics is an elective subject in 
the physics education study program, which is essentially a collection of knowledge, methods of investigation, and ways 
of thinking. But in reality, the learning process tends to place this course as information that students must convey and 
memorize. The teacher tends to become an information center tasked with informing students of physics formulas and 
laws. For this reason, environmental physics learning must be presented using a more varied learning model and a 
student-centered learning process to make students active and creative learners. That is why it is necessary to apply 
three learning models to support the physics learning process to improve students' creative thinking skills to be more 
optimal. 

4. Conclusion 

The basic principles of IBL (Inquiry-Based Learning) learning help students formulate questions, find solutions or 
problem solving to satisfy their curiosity and help students find theories and ideas about the world. With this stage, the 
teacher can influence students' abilities and more conducive learning because of its role as a motivator who creates 
interaction with students. 

The application of PBL to environmental problems also plays a role in developing ecological problem-solving skills. In 
addition to students understanding physical science content in environmental physics, students are expected to find 
solutions to issues regarding the environment they are facing. Solving this problem can be different for each student so 
that several alternatives problem-solving can be seen that can be followed up to improve the environment. This is by 
the characteristics of PBL itself, which can create real solutions to problems encountered by students in authentic 
contexts. While the PjBL is closely related to inquiry activities in exploring learning content. Problems in PjBL are 
presented at the beginning of learning in driving questions. The inquiry process occurs, and the facilitator (teacher) 
guides students to work collaboratively. 

Integrating IBL, PBL, and PjBL in learning will increase student interest in environmental physics. Students learn 
interactively and collaboratively to solve problems and create real solutions and ideas for ecological physics problems. 

Compliance with ethical standards 

Acknowledgments 

The involvement of student Physic Education at the Faculty of Education at Tadulako University in this research is highly 
appreciated. 

Statement of informed consent 

Informed consent was obtained from all individual participants included in the study. 

References 

[1] Kim MY and Wilkinson IA G. What is dialogic teaching? Constructing, deconstructing, and reconstructing a 
pedagogy of classroom talk Learning, Culture and Social Interaction 2019; 21: 70–86. 

[2] Matewos AM, Marsh JA, McKibben S, Sinatra GM, Le QT and Polikoff MS. Teacher learning from supplementary 
curricular materials: Shifting instructional roles Teaching and Teacher Education 2019; 83: 212–24. 



World Journal of Advanced Research and Reviews, 2022, 13(03), 431–437 

436 

[3] Stratton DH. Types of instructional strategies and their effect on Preparation for Future Learning in 
differentiation International Journal of Educational Research 104 101691. 2020. 

[4] Wood R and Shirazi S. A systematic review of audience response systems for teaching and learning in higher 
education: The student experience Computers & Education 153 103896. 2020. 

[5] Lin HH, Yen WC and Wang YS. Investigating the effect of learning method and motivation on learning 
performance in a business simulation system context: An experimental study Computers & Education 2018; 127: 
30–40. 

[6] Renuka G. Innovative teaching and learning strategies for materials engineering education Materials Today: 
Proceedings S2214785321032703. 2021. 

[7] Gómez-Tejedor J A, Vidaurre A, Tort-Ausina I, Molina-Mateo J, Serrano M-A, Meseguer-Dueñas J M, Martínez Sala 
R M, Quiles S and Riera J Effectiveness of flip teaching on engineering students’ performance in the physics lab 
Computers & Education 144 103708. 2020. 

[8] Lamnina M and Chase CC. Developing a thirst for knowledge: How uncertainty in the classroom influences 
curiosity, affect, learning, and transfer Contemporary Educational Psychology 59 101785. 2019. 

[9] Schulz R and Mandzuk D Learning to teach, learning to inquire: A 3-year study of teacher candidates’ experiences 
Teaching and Teacher Education 2005; 21: 315–31. 

[10] Cheung HY and Chan AWH. The relationship of competitiveness motive on people’s happiness through education 
International Journal of Intercultural Relations 2011; 35: 179–85. 

[11] Wang PH, Wu PL, Yu KW and Lin YX Influence of Implementing Inquiry-based Instruction on Science Learning 
Motivation and Interest: A Perspective of Comparison Procedia - Social and Behavioral Sciences 2015; 174: 1292–
9. 

[12] Schnell C and Loerwald D Interest as an influencing factor on student achievement in Economics International 
Review of Economics Education 30 100130. 2019. 

[13] Souza A D and Vaswani V. Diversity in approach to teaching and assessing ethics education for medical 
undergraduates: A scoping review Annals of Medicine and Surgery 2020; 56: 178–85. 

[14] Parfilova Gulfia G and Kalimullin AM. Research of Russian Students’ Ecological Competency Procedia - Social and 
Behavioral Sciences 2014; 131: 35–9. 

[15] Elfelly N, Dieulot JY, Benrejeb M and Borne P. A New Multimodel Approach for Complex Processes Modeling 
Based on Classification Algorithms: Experimental Validation IFAC Proceedings 2010; 43: 480–6. 

[16] Furtak EM, Bakeman R and Buell JY. Developing knowledge-in-action with a learning progression: Sequential 
analysis of teachers’ questions and responses to student ideas Teaching and Teacher Education 2018; 76: 267–
82. 

[17] Voet M and De Wever B. Preparing pre-service history teachers for organizing inquiry-based learning: The effects 
of an introductory training program Teaching and Teacher Education 2017; 63: 206–17. 

[18] Martin AJ and Evans P. Load reduction instruction: Exploring a framework that assesses explicit instruction 
through to independent learning Teaching and Teacher Education 2018; 73: 203–14. 

[19] Murphy B, Mallett L and Law M. Family Education Program Improves Diet, Family Meals, and Physical Activity 
with Interactive Demonstrations Journal of Nutrition Education and Behavior 2017; 49: 36–7. 

[20] Newton XA and Tonelli EP. Building undergraduate STEM majors’ capacity for delivering inquiry-based 
mathematics and science lessons: An exploratory evaluation study Studies in Educational Evaluation 64 100833. 
2020. 

[21] Wang J, Guo D and Jou M. A study on the effects of model-based inquiry pedagogy on students’ inquiry skills in a 
virtual physics lab Computers in Human Behavior 2015; 49: 658–69. 

[22] Williams CC, Hecker KG, Paget MK, Coderre SP, Burak KW, Wright B and Krigolson OE. The application of reward 
learning in the real world: Changes in the reward positivity amplitude reflect learning in a medical education 
context International Journal of Psychophysiology 2018; 132: 236–42. 

[23] Svirko E, Gabbott E, Badger J and Mellanby J. Does acquisition of hypothetical conditional sentences contribute 
to understanding the principles of scientific enquiry? Cognitive Development 2019; 51: 46–57. 



World Journal of Advanced Research and Reviews, 2022, 13(03), 431–437 

437 

[24] Kreutzmann J C, Marin M-F, Fendt M, Milad M R, Ressler K and Jovanovic T. Unconditioned response to an aversive 
stimulus as predictor of response to conditioned fear and safety: A cross-species study Behavioural Brain 
Research 402 113105. 2021. 

[25] Wahlsten D. The Nervous System Genes, Brain Function, and Behavior (Elsevier) 2019; 31–50. 

[26] Rovers SFE, Clarebout G, Savelberg HHCM and van Merriënboer JJG. Improving student expectations of learning 
in a problem-based environment Computers in Human Behavior2018; 87: 416–23. 

[27] Peterson EG. Supporting curiosity in schools and classrooms Current Opinion in Behavioral Sciences 2020; 35: 
7–13. 

[28] Pan G, Shankararaman V, Koh K and Gan S. Students’ evaluation of teaching in the project-based learning 
programme: An instrument and a development process The International Journal of Management Education 19 
100501. 2021. 

[29] Guo P, Saab N, Post L S and Admiraal W. A review of project-based learning in higher education: Student outcomes 
and measures International Journal of Educational Research 102 101586. 2020. 

[30] Zouganeli E, Tyssø V, Feng B, Arnesen K and Kapetanovic N Project-based learning in programming classes – the 
effect of open project scope on student motivation and learning outcome IFAC Proceedings 2014; 47: 12232–6. 

[31] Bosch E, Seifried E and Spinath B What successful students do: Evidence-based learning activities matter for 
students’ performance in higher education beyond prior knowledge, motivation, and prior achievement Learning 
and Individual Differences 91 102056. 2021. 

[32] Shawer SF Teacher-driven curriculum development at the classroom level: Implications for curriculum, 
pedagogy and teacher training Teaching and Teacher Education 2017; 63: 296–313. 

[33] Lerum Ø, Eikeland Tjomsland H, Leirhaug PE, McKenna J, Quaramby T, Bartholomew J, Jenssen E S, Smith A-D 
and Resaland G K. The Conforming, The Innovating and The Connecting Teacher: A qualitative study of why 
teachers in lower secondary school adopt physically active learning Teaching and Teacher Education 105 
103434. 2021. 

[34] Decker-Lange C Problem- and inquiry-based learning in alternative contexts: Using museums in management 
education The International Journal of Management Education 2018; 16: 446–59. 


