
Journal of Turkish Science Education, 2026, 23(2), 395-416. 

DOI no: 10.36681/tused.2026.019 

© 2026 Fırtına Akademi A.Ş. All rights reserved. This article, published by TUSED, is released under the CC BY-NC-ND license. 
 

 

A systematic literature review on intuition: Its usefulness in physics 

learning and its relations to mathematical analysis and difficulties in 

understanding physics concepts 
 

Ananda Aprilia1, Wipsar Sunu Brams Dwandaru2, Yusman Wiyatmo3, Heru 

Kuswanto4 

 
¹Universitas Negeri Yogyakarta, Indonesia, Corresponding author, anandaaprilia.2024@student.uny.ac.id, 

ORCID ID: 0009-0007-3706-3434 

²Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta, Indonesia, ORCID ID: 0000-

0002-9692-4640 
3Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta, Indonesia, ORCID ID: 0000-

0002-4747-6773 

⁴ Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta, Indonesia, ORCID ID: 0000-

0002-2693-8078 

 
RESEARCH ARTICLE 

 

ARTICLE 

INFORMATION 

Received: 

22.04.2025 

Accepted: 

30.07.2025 

Available Online: 

30.06.2026 

 

KEYWORDS: 
Intuition in physics, 

mathematical analysis, 

difficulty in 

understanding physics 

concepts. 

To cite this article: Aprilia, A., Dwandaru, W. S. B., Wiyatmo, Y., & Kuswanto, H. (2026). A systematic literature 

review on intuition: Its usefulness in physics learning and its relations to mathematical analysis and difficulties in 

understanding physics concepts. Journal of Turkish Science Education, 23(2), 395-416. 

http://doi.org/10.36681/tused.2026.019 

 

Introduction  

 
Physics is a part of science that is integrated with natural and/or physical phenomena in 

everyday life, e.g., boiling water, cooking food, driving a vehicle, and the increase of the Earth’s 

temperature. These relate to the concepts of temperature and heat, thermodynamics, kinematics, 

dynamics, fluids, and many more through the laws of physics. However, the understanding of physics 

ABSTRACT 

This study aims to explore the usefulness of intuition in physics, to identify the 

relationships between intuition and mathematical analysis, as well as between intuition 

and the challenges faced in understanding physics concepts. The method utilized in this 

study was a systematic literature review (SLR). The SLR adhered to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow diagram and 

guidelines. The literature reviewed consisted of articles in international journals 

published between 2007 and 2024. This study selected and reviewed 55 articles. The 

findings indicated three applications of intuition in physics learning, namely higher-level 

thinking, object identification, and cognitive development. There is an association 

between intuition and mathematical analysis, which serves as a process of understanding 

and discovery. Physics concepts are challenging to comprehend due to inconsistencies 

between perception and intuition, which require more analytical and logical abilities.  
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concepts among the general public is still low (Kulgemeyer & Wittwer, 2023). The low understanding 

of physics indicates that it is considered a difficult subject at school (Palmgren & Rasa, 2024; Mbwile & 

Hegwa, 2025). This is because physics is only considered as a set of formulae that must be memorised 

such that its conceptual side is ignored and hence misconceptions often occur as learners are deprived 

of much-needed theory (Wittmann & Morgan, 2020; Vicovaro, 2023). It is necessary to cultivate 

learners’ theoretical understanding of physics (Wu et al., 2024; Oral & Erkilic, 2022). 

Intuition plays a crucial role in assisting learners as they confront difficulties in learning 

physics, although some of its concepts are  counterintuitive, e.g., laws of motion. Intuition plays a 

crucial role in assisting them to link abstract concepts with their everyday experiences. As a result, 

learners can better understand the subject matter (Sherrin, 2006; Koerfer & Ye, 2024), implement 

physics principles in practical situations (Masin et al., 2014; Brock, 2015), reduce reliance on 

memorising formulas (Chang & Shieh, 2013), and focus more intently on a thorough understanding of 

physical phenomena (Körhasan & Gürel, 2019). Thus, studying physics is not just memorising and 

calculating but also using one’s intuition. 

Intuition allows learners to form an initial understanding based on their daily experiences, 

which then becomes the groundwork for articulating physics concepts in a more structured way. 

Intuition can be refined through contextual and exploratory learning, enabling learners to relate the 

phenomena they experience to the principles of physics (Corsiglia et al., 2023). This process can 

diminish the feeling of abstraction and the cognitive burden that often accompanies learning. The 

function of intuition not only simplifies the initial reasoning of learners but also assists in overcoming 

misconceptions and boosting confidence in tackling physics problems (Kalajian & Makarova, 2014; 

Suwarto et al., 2023). Learners employ intuition to make initial predictions before conducting formal 

calculations and they visualise phenomena that are difficult to observe directly. In physics, intuition is 

frequently intertwined with mathematical analysis, especially in problem-solving contexts 

(Kapodistrias & Airey, 2024). This is consistent with Yavuz's (2015) research, which reveals a cognitive 

connection between intuitive comprehension and mathematical skills in physics learning. 

Nevertheless, intuition is often not completely accurate and can result in mistakes (Kirkebøen & 

Nordbye, 2017; Miller, 2018). Consequently, intuition should be further cultivated through formal 

education and accompanied by strategies for reflecting on intuitive responses (Koerfer & Ye, 2024). 

Studying physics is important as a means of refining the ability to think and make decisions. 

One of the thinking abilities that can influence the physics learning process is intuition. Based on the 

findings of literature searches, intuitive abilities can be used in identifying physical objects (Wong et 

al., 2023), relating mathematical abilities (Yavuz, 2015), and reducing the difficulty of understanding 

physics (Gette & Kryjevskaia, 2019). Nevertheless, further extensive research is required to understand 

the role of intuition in the context of physics education as it is related to cognitive development and 

contextual understanding. The review undertaken may offer valuable contributions by investigating 

and assessing the degree to which intuition has been applied and advanced in the teaching of physics. 

As a result, this research not only enhances our understanding but also offers a more comprehensive 

perspective on the pedagogical implications of intuition and its application in enriching the quality of 

physics learning in a more profound way. 

Historically, discussions about intuition from within a theoretical-philosophical framework 

began at the beginning of the 20th century. The concept of intuition has been applied in various fields, 

such as education (Sipman et al., 2024), management (Korherr et al., 2023), business (Brown et al., 

2015), and medicine (Müller et al., 2024). The concept of intuition began to be used in psychology with 

the controversy between analysis and intuition using the same processing system. Furthermore, based 

on the split-brain theory, intuition can be used by everyone and is not used only by experts (Shtulman, 

2014). Research on intuition-based learning began in Western Europe at the end of the 19th century 

(Sahlfeld, 2018). The concept of intuition has been used in morality issues where the results of moral 

judgments depend on a combination of analysis and intuition (Julmi, 2024; Sosa et al., 2021). Intuition 

is shaped by one's experiences, knowledge and emotions (Isenman, 2018). Numerous significant 

discoveries have emerged from intuition. Scientists frequently derive inspiration for complex 
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problems through intuitive insights (Monsay, 2016). Initially, scientific discoveries are not solely 

reliant on data and deduction. Intuition plays a crucial role in the scientific discovery process (Welch 

et al., 2007). For instance, the intuition of early 20th-century physicists provided fundamental insights 

that led to the discovery of quantum mechanics, exemplified by Max Planck's introduction of the 

concept of energy quantization (Sakho, 2019). Although intuition is sometimes perceived as irrelevant 

and even unscientific, history illustrates that it is central to the scientific process (Burnett & Francisco, 

2020). However, a deep understanding of intuition in learning is important for further studies. 

There have not been many studies on intuition, especially in physics learning. Physics is 

closely related to natural phenomena. Natural phenomena that occur in everyday life can be studied 

by involving intuition (Monsay, 2016; Sipman et al., 2024). However, the many formulas in physics 

require a deeper understanding, reasoning, and mathematical analysis. Thus, abilities are needed that 

can bridge between everyday experience and logical reasoning (Bancong & Song, 2020). One ability 

that can bridge these gaps is intuitive reasoning. In the learning process, intuition is used as a support 

for a physical theory (Piloto et al., 2022; Tallant, 2015). Intuition in physics has an important role, 

especially in learning, i.e., to provide insight into scientific processes and decision-making (Tallant, 

2013; Fischer & Mahon, 2021). This intuition becomes a starting point for students to understand 

situations (Buteler & Coleoni, 2014), solve problems (Rahmah et al., 2020), and understand physical 

phenomena correctly (Kubricht et al., 2017). This argument is in line with the findings of Seo & Lee 

(2021) who found that studying physics allows someone to predict and explain natural phenomena. 

Therefore, it is necessary to conduct a literature review regarding the use of intuition in physics, 

determining the relationships between intuition and mathematical analysis, and between intuition 

and the difficulty of understanding physics concepts. 

Although intuition is crucial for enhancing conceptual understanding, pedagogical 

approaches  to it remain fragmented and poorly structured in the existing literature. Consequently, 

this literature review is essential for systematically exploring how intuition has been defined, 

examined, and applied across various contexts in physics education. This review also aims to 

elucidate the relationship between intuition and other cognitive processes, such as mathematical 

reasoning, concept formation, and problem-solving. This study not only reinforces the urgency for 

further research on intuition in physics education but also provides a solid foundation for subsequent 

empirical studies aimed at more effectively integrating intuitive and formal thinking in learning 

practices that have not been previously undertaken. Prior studies have predominantly focused on one 

aspect, namely intuition. This study serves as a reminder that intuition in physics learning is utilized 

to address difficulties and assist in problem-solving. Additionally, this study offers pedagogical 

recommendations based on the latest literature and a thematic synthesis of previously scattered 

research findings. Based on the above description, the research questions (RQs) are formulated as 

follows:  

1) How is intuition used in physics learning?  

2) How are intuition and mathematical analysis related?  

3) How can intuition remedy the difficulty in understanding physics concepts in physics 

learning? 

 

Methods  

 
This is a systematic literature review (SLR) study. The SLR was used to identify, evaluate and 

synthesise research results and thoughts of previous researchers (Brunton et al., 2020). Several stages 

had been conducted to produce the results of the review, namely a) selecting the topics to be 

reviewed, b) defining and formulating the RQs, c) searching for relevant articles, d) selecting relevant 

articles through identification, filtration and feasibility, e) analysing, synthesising, and summarising 

information to answer the RQs, and f) writing reviews. 

This study examined the use of intuition in the physics learning process. To achieve this, 

identifying the needs for reviews was conducted. Identification was related to studies that were 
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carried out first before conducting a systematic review. Review identification was used to clarify and 

explore findings related to research on the use of intuition (Siddaway et al., 2019; Chigbu et al., 2023). 

In this case, it was necessary to carry out systematic reviews and mapping. Based on the identification 

of needs, it was found that no similar research related to this review had been conducted. Therefore, 

previous research had not answered the RQs undertaken in this SLR. This was because the articles 

found and chosen focused on how someone without formal education can understand physical 

phenomena intuitively. The study highlighted how individuals, particularly students and the general 

public, can understand physical phenomena through intuitive reasoning, even before prior to 

receiving formal education. 

A discussion regarding a review of physics intuition was published in 2013 (Tallant, 2013). To 

the best of the authors' knowledge, there has been little to no discussion regarding the use of intuition 

in physics learning since then. The absence of such discussion revealed a significant gap in the 

attempts to unify and delineate the recent research trends regarding intuition in physics education, 

particularly in light of the current educational paradigm. Moreover, this review could provide a basis 

for future research endeavors, motivating academics to investigate delve into the cognitive processes 

that inform intuitive reasoning in physics and their implications for learning outcomes. This extensive 

review aimed to reinvigorate the dialogue on intuition within physics education and to open avenues 

for innovative teaching methodologies that have historically prioritized analytical thinking. 

The next step was determining the RQs. There were three RQs that have been formulated in 

this study as follows: 

RQ1: How was intuition used in physics learning? 

RQ2: How were intuition and mathematical analysis related? 

RQ3: How can intuition remedy the difficulty of understanding physics concepts in physics 

learning? 

This literature review examined the distribution of databases, years, education levels, 

countries, and physics topics that discussed intuition. This was formulated in the mapping questions 

(MQs). The MQs were aimed at establishing the context of the SLR and assisting in the definition of 

RQs as well as being a source of selection criteria (Hannousse & Yahiouche, 2021). Moreover, a 

synthesis matrix was prepared to identify and classify the data sources used. This SLR examined 

findings made from 2007 to 2024 regarding intuition in physics learning. There were five MQs that 

have been formulated as follows: 

MQ1: Which published studies were related to intuition in physics learning? 

MQ2: What was the distribution regarding intuition in physics research per year? 

MQ3: Which levels had applied intuition in physics learning? 

MQ4: In which countries was this research conducted? 

MQ5: In what physics topics were intuition applied? 

Next, searches for relevant sources were conducted. In establishing credibility, the researchers 

employed the technique of source triangulation by gathering data from various reputable databases. A 

collection of literature was obtained from various sources via Scopus, Web of Science (WoS), Ebsco, 

Directory of Open Access Journals (DOAJ), and Google Scholar. In addition, the construction of 

confirmability was maintained in chronological order (auditable trail), starting with the literature 

search process, article selection, data extraction, and analysis. Moreover, the researchers clearly 

outlined the steps taken from the reviewed studies and engaged in researcher reflection. This process 

was further undertaken to ensure that the findings were based on data rather than the researchers' 

assumptions, thereby avoiding potential subjective bias. 
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Figure 1 

The steps of the SLR method using the PRISMA guideline 

 
 

Finally, the study adhered to the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines and flow diagram to outline the processes in stages d) and e). PRISMA 

is a guideline for reporting systematic reviews to improve review quality and clarify research findings 

(Moher et al., 2010; Liberati et al., 2009). The steps of the SLR method using PRISMA are shown in Fig. 

1. 

There were four steps in the PRISMA guidelines, namely identifying research reviews, 

filtering articles with relevant sources, assessing articles for eligibility, and reporting the results of the 

final included articles . The identification of relevant literature  was carried out by limiting the 

keywords used, i.e., intuition in physics, uses of intuition, and physics learning. A total of 150 articles 

were obtained, with the highest number of 86 articles coming from Scopus. The results of article 

identification based on search strategy decisions can be seen in Table 1. 

The next step was article filtration based on the study selection criteria reviewed using the 

inclusion and exclusion method. The inclusion criteria were those used to select articles to be studied, 

while exclusion criteria were those used to eliminate articles that do not match the subject matter 

(Ismail & Yusof, 2023). Clear inclusion and exclusion criteria were utilised to ensure that only relevant 

and high-quality studies were analysed. The criteria used can be seen in Table 2. The inclusion and 

exclusion criteria outlined in Table 2 were selected to ensure methodological quality, source 

traceability, and compliance with international academic standards, specifically focusing on articles 

published in English and indexed in certain databases. This was due to the study's emphasis on 

literature that was recognised internationally. During the filtering step, 26 articles were identified as 

duplicates that needed to be deleted. This step ended up with a total of 87 articles with 63 articles 

eliminated because they did not meet the criteria presented in Table 2. In addition, several articles also 

did not have open access to the public. 

In the subsequent step of assessing articles for eligibility, a total of 67 articles were found. 

Articles were selected with high relevance criteria according to the RQs. Thus, a total of 55 articles 
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were selected to be reported in the final results and reviewed in the fourth step. The review carried 

out was by answering the RQs and analysing the novelty of research concerning intuition in physics 

learning carried out over 18 years (2007-2024). Next, the fifth step was to analyse, synthesise, and 

summarise the information needed to answer the RQs using a synthesis matrix. The synthesis matrix 

was used to organise the literature sources and integrate them with the unique research findings.  

 

Table 1 

Search strategy decisions 

Criteria Information 

Databases 

Scopus (https://www.scopus.com/), WoS 

(https://mjl.clarivate.com/), Ebsco 

(https://www.ebsco.com/), DOAJ 

(https://doaj.org/), and Google Scholar 

(https://scholar.google.com/). 

Items Journal articles. 

Search applied on 
Article titles, keywords, abstracts, and subject 

areas. 

Publishing period From July 2007 to August 2024. 

 

Table 2 

Inclusion and exclusion criteria 

Inclusion Criteria Exclusion Criteria 

Includes primary studies related to the RQs. 
Not in accordance with the study to be 

reviewed. 

Publication years 2007-2024 Publication year under 2007. 

Articles related to intuition in physics and the uses 

of intuition. 

The article was not concerned with intuition in 

physics and the use of intuition. 

Types of research articles or reviews published in 

scientific journals. 

The research articles or reviews were not 

published in scientific journals, e.g.: conference 

proceedings, books, theses, and dissertations. 

Use English. Does not use English. 

 

 

 

https://www.scopus.com/
https://mjl.clarivate.com/
https://www.ebsco.com/
https://doaj.org/
https://scholar.google.com/
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Results  

 

Synthesis Matrix 

 
This study examines a total of 55 articles that have high relevance to the topic discussed, namely intuition in physics learning. The synthesis results 

are shown in Table 3. 

 

Table 3 

Examples of high relevance articles in the synthesis matrix 

Reference Title Year Population Findings 

Corsiglia et al., 2023 
Intuition in quantum mechanics: Student 

perspectives and expectations 
2023 University 

There is a relationship between intuitive abilities and students’ effort. 

Intuitive abilities can increase students’ efforts in studying physics 

material, but intuitive abilities do not affect academic grades or 

learning outcomes. 

Ludwin-Peery et al., 2020 
Broken physics: A conjunction-fallacy effect 

in intuitive physical reasoning 
2020 

General (aged 

33-34 years old) 

Humans have the ability to understand and predict the behaviour of 

physical objects based on experience and intuitive knowledge. In 

addition, physics intuitive abilities also depend on how information is 

presented and understood. 

Bickart, 2024 The possible role of intuition in education 2024 Primary school 

Pupils can have an intuitive and holistic understanding of natural 

phenomena by observing and perceiving a natural phenomenon as a 

whole. 

Ricardo, 2016 
Comprehensive analysis of the failure of 

intuition in elementary rigid body dynamics 
2016 

Senior high 

school 

Analytical steps to overcome misconceptions in students’ ways of 

thinking and failure of intuition in solving physics problems require a 

mathematical approach. Sometimes mathematical analysis is 

counterintuitive to everyday experience. 

Park & Song, 2020 

How is intuitive thinking shared and 

elaborated during small-group problem-

solving activities on thermal phenomena? 

2020 Primary school 

It is important to understand the relationship between intuitive 

thinking and logical thinking in the context of physics education. Both 

complement each other and can improve pupils’ abilities in solving 

problems. 
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A Database That Publishes Studies Related to Intuition  in Physics Learning 

 
The collection of literature sources in this study uses databases indexed by Scopus, WoS, 

Ebsco, DOAJ, and Google Scholar. There are 55 articles from international journals reviewed in this 

study. The percentage results of the search database usage related to intuition in physics learning can 

be observed in Fig. 2. Based on Fig. 2, it can be seen that the largest database search result is Scopus, 

with a percentage of 78%. This indicates  that more than half of the studies on intuition in physics 

learning have been indexed by Scopus. 

 

Figure 2 

Percentage of intuition in physics search databases 

 

 
 

Distribution Related to Intuition in Physics Learning Research Per Year 

 
This study examines the development of intuition in physics learning from July 2007 to 

August 2024. The graph of the distribution of intuition in physics learning research can be seen in Fig. 

3. The study of intuition in physics learning is less discussed from 2007 to 2017. Meanwhile, it begins 

to be discussed, and a significant increase in the study is seen from 2018 to 2023. Based on Fig. 3, it can 

be seen that most studies on intuition in physics learning were in the year 2023. The findings in 2023 

examine the use of intuition in physics learning, the relationship between intuition and mathematical 

analysis, and the use of intuition to remedy the difficulty in understanding physics concepts. 

 

Figure 3 

Distribution of intuition in physics learning research from 2007 to 2024 
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Educational Levels That Apply Intuition ın Physics Learning 

 
Intuition in physics learning has been examined at several levels of education in various 

countries, from primary school to university. Intuition in physics learning has been widely applied at 

the university level with a percentage of 63%. This can be observed in Fig. 4. The search results also 

show that intuition in physics learning has been previously researched at a general level with a 

percentage of 14%. The general level in this study refers to one who has not received formal education 

but meets certain age criteria. 

 

Figure 4 

Distribution of educational levels applying intuition in physics learning 

 

 
 

 

Countries Where Intuition ın Physics Learning Has Been Studied 

 
Studies on intuition in physics learning have been conducted in 21 countries, including 

Indonesia. The country that has made a major contribution to this topic is the United States (US). 

Three countries that have studied intuition in physics learning after the US are Italy, England, and 

Spain. Studies on this topic are still rarely carried out in Indonesia, even though intuition plays a role 

in solving physics problems (Farmaki & Paschos, 2007; Resbiantoro et al., 2022), increasing creativity 

(Tallant, 2013), acting as a support for a theory (Okoli & Watt, 2018), and providing insight into the 

scientific process (Tallant, 2015). The distribution of countries studying intuition in physics learning is 

shown in Fig. 5. 

 

Figure 5 

Countries that study intuition in physics learning 
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Physics Topics That Apply Intuition 

 
The percentage of physics topics that use intuition is shown in Fig. 6. Based on the figure, the 

highest percentage of intuition is used in kinematics, i.e., 52%. Studies on kinematics are shown in 

Table 4. Researchers have studied intuition-related kinematics, such as gravitational force (Ludwin-

Peery et al., 2021; Wong et al., 2023; Assem et al., 2023; Król, 2020), Newton's law (Yavuz, 2015; 

Vicovaro, 2018; Vicovaro, 2021; Gette & Kryjevskaia, 2019), free fall motion (Vicovaro, 2014), 

momentum and impulse (Kubricht et al., 2017), general motion of objects (Ludwin-Peery et al., 2020; 

Vicovaro, 2023), and Newtonian mechanics (Sanborn et al., 2013), as well as elasticity (Vicovaro & 

Burigana, 2016). Intuition studies are still rarely carried out on oscillation (Smith et al., 2018), optics 

(Vicovaro, 2023), thermodynamics (Park & Song, 2020), vectors (Carli et al., 2020), and electric current 

(Kryjevskaia et al., 2014). 

 

Figure 6 

The use of intuition in physics topics 

 

 
 
Table 4 

Physics topics in various literatures that involve intuition 

 
Physics topics Quantity Author 

Kinematics (gravitational 

force, Newton’s law, free 

fall motion, momentum, 

object motion, Newtonian 

mechanics, elasticity) 

14 

Vicovaro, 2021; Ludwin-Peery et al., 2020; Ludwin-Peery et al., 

2021; Vicovaro, 2023; Wong et al., 2023; Vicovaro, 2018; 

Vicovaro, 2014; Yavuz, 2015; Lemmer, 2013; Sanborn et al., 

2013; Gette & Kryjevskaia, 2019; Vicovaro & Burigana, 2016; 

Assem et al., 2023; Król, 2020. 

Fluid (capillarity, 

Archimedes’s law) 
3 

Buteler & Coleoni, 2014; Buteler & Coleoni, 2012; Bates et al., 

2019. 

Motion dynamics 3 
Ludwin-Peery et al., 2021; Fischer & Mahon, 2021; Ricardo, 

2016; Ospanbekov et al., 2024. 

Quantum mechanics 2 Corsiglia et al., 2023; Bouchée et al., 2022. 

Others (oscillation, optics, 

electric current, 

thermodynamics; vectors) 

5 
Vicovaro, 2023; Kryjevskaia et al., 2014; Smith et al., 2018; Park 

& Song, 2020; Carli et al., 2020. 

 

The Use of Intuition ın Physics Learning 

 
The findings regarding the use of intuition in the learning of physics can be observed in Table 

5. Based on the findings, the use of intuition in physics learning is categorised into three aspects, 

namely higher-level thinking, object identification, and cognitive development. There has been quite a 

lot of research regarding the use of intuition in physics learning as a cognitive development. Cognitive 

development refers to learners’ abilities to understand (Vicovaro, 2021; Tallant, 2013), process 



Aprilia, Dwandaru, Wiyatmo & Kuswanto, 2026 

405 
  

information (Corsiglia et al., 2023; Mitko et al., 2024; Tallant, 2015; Mayer & Maree, 2017), solve 

problems (Vicovaro, 2018; Eshach & Kukliansky, 2018; Sinclair, 2010; Park & Song, 2020), and interact 

with the environment (Vicovaro, 2023; Villoro & Estaun, 2018). 

 

Table 5 

Use of intuition in physics learning 

 
The use of intuition Quantity Author 

High level thinking 6 
Wong et al., 2023; Ospanbekov et al., 2024; Kryjevskaia et al., 2014; McCoy 

& Ullman, 2019; Pétervári et al., 2016; Grève , 2023. 

Object identification 7 

Ludwin-Peery et al., 2020; Ludwin-Peery et al., 2021; Fischer & Mahon, 

2021; Kalajian & Makarova, 2014; Wong et al., 2023; Neupärtl et al., 2020; 

Bates et al., 2019. 

Cognitive development 12 

Vicovaro, 2021; Corsiglia et al., 2023; Tallant, 2013; Vicovaro, 2023; 

Vicovaro, 2018; Eshach & Kukliansky, 2018; Mitko et al., 2024; Tallant, 

2015; Sinclair, 2010; Mayer & Maree, 2017; Villoro & Estaun, 2018; Park & 

Song, 2020. 

 

The Relationship between Intuition and Mathematical Analysis 

 
This study finds that there are three relationships between intuition and mathematical 

analysis, namely the process of understanding, the process of discovery, and the application of 

mathematical concepts. The findings of the relationship between intuition and mathematical analysis 

can be observed in Table 6. Based on Table 6, the findings show that intuition as a process of 

understanding makes the biggest contribution in mathematical analysis. 

 

Table 6 

Intuition and mathematical analysis relationship 

 
Relationship aspect Quantity Author 

Understanding process 9 

Bickart, 2024; Buteler & Coleoni, 2014; Polcyn, 2023; Longo & Viarouge, 

2010; Farmaki & Paschos, 2007; De Toffoli, 2021; Malaspina & Font, 2010; 

Król, 2020; Shtulman & Young, 2024. 

Discovery process 6 
Baiduri & Ulfah, 2022; Brock, 2015; Müller, 2024; Vicovaro & Burigana, 

2016; Zhang et al., 2016; Grehl & Tutić, 2022. 

Application of mathematical 

concepts 
5 

Ricardo, 2016; Popova et al., 2022; Yavuz, 2015; Gisin, 2021; Carli et al., 

2020. 

 

Exploring Difficulties in Understanding Physics Concepts 

 
The physics subject has many formulas and abstract concepts that have to be memorised and 

also understood. This causes students to have difficulty understanding physics concepts. This study 

deduces that there are three reasons why studying physics is difficult. The review results of exploring 

difficulties in understanding physics concepts can be observed in Table 7. Table 7 indicates that eight 

articles regard physics as a difficult subject to understand. This can be caused by lack of practice, 

experience, and limited learning resources. Furthermore, seven articles identify inconsistencies 

between perception and intuition that make physics difficult. Finally, six articles in Table 7 report that 

certain physics topics require analytical and logical skills that students consider difficult to master. 
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Table 7 

Difficulties in understanding physics concepts 

 
Physics difficulty Quantity Author 

Hard to understand 8 

Sanborn et al., 2013; Ludwin-Peery et al., 2021; Vicovaro, 2023; Bouchée et 

al., 2022; Friederich et al., 2021; Assem et al., 2023; Resbiantoro et al., 

2022; Carli et al., 2020. 

Inconsistency between 

perception and intuition 
7 

Vicovaro, 2014; Yavuz, 2015; Lemmer, 2013; Gette & Kryjevskaia, 2019; 

Smith et al., 2018; Assem et al., 2023; Resbiantoro et al., 2022 

Uses analytical and logical skills 6 
Ricardo, 2016; Ludwin-Peery et al., 2020; Corsiglia et al., 2023; Park & 

Song, 2020; Okoli & Watt, 2018; Bickart, 2024. 

 

Discussion  

 

Usefulness of Intuition in Physics Learning (RQ1) 

 
The body of research on intuition in physics learning has expanded significantly in the US, as 

shown in Fig. 5. However, there is a paucity of research on intuition in physics learning in other 

countries, including Indonesia. Several reasons these studies remain limited include a lack of 

emphasis on intuition in the curriculum, fewer teaching approaches that integrate it, limited 

resources, and a general lack of awareness of its importance. Table 5 summarises the perceived utility 

of the intuition identified in this study. 

Firstly, the usefulness of intuition is related to high-level thinking. In physics learning, 

especially in solving physics problems, the higher a student’s thinking ability, the more refined their 

physical intuition must be (Grève, 2023). By making effective use of their intuition, students can make 

sound judgments and decisions. An example of this is described in the study of Ospanbekov et al. 

(2024), where Kazakh students were presented with counter-intuitive dynamics problems through 

peer instruction. Interestingly, more students switched from correct to incorrect answers after the 

group discussion. In addition, the more strikingly a question contradicts everyday experience and/or 

the stronger the counter-intuitive elements, the more problematic the question becomes for students. 

In this case, intuition is used to simulate the physical phenomena in the problem. However, not all 

students can do this task because each student’s initial physics abilities vary. This is supported by 

research by Kryjevskaia et al. (2014); McCoy & Ullman (2019); and Pétervári et al. (2016), showing that 

intuition in physics becomes increasingly important when problems in physics require students to use 

creative thinking, critical thinking, problem solving, and logical reasoning. Students tend to apply 

ideas selectively to support conclusions that can improve reasoning. However, even for lower-order 

thinking skills (LOTS), intuitive abilities can be used, especially in recognizing or identifying physical 

objects, such as studying interactions between (thin) fabric, gravity, and objects (Wong et al., 2023). 

The results of the present study show that visual representation abilities can be trained using intuition 

to learn the structure of objects in more depth. 

Second, intuition has an important role in physics learning, especially in the process of 

identifying objects. By using intuition, students can relate physics objects to everyday experiences. 

This is supported by research by Ludwin-Peery et al. (2020) and Wong et al. (2023), which suggests 

that students can understand and predict physical objects based on their experience and intuitive 

knowledge. Of course, this can facilitate the understanding of physics principles in a real context, even 

though it does not always produce accurate predictions and may contradict actual results (Ludwin-

Peery et al., 2021; Kalajian & Makarova, 2014). However, to minimize these errors, Science, 

Technology, Engineering, and Mathematics (STEM) can be used as a learning approach that allows 

students to use intuition in the learning process actively and interactively (Fischer & Mahon, 2021). 

Through the STEM approach, students can be encouraged to strengthen intuition by developing a 

product based on experience and information obtained from the surrounding environment. In 

addition, it is important to integrate students’ intuitive experiences with theoretical knowledge by 
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providing phenomena related to everyday experiences (Neupärtl et al., 2020). Thus, teachers need to 

design activities that encourage students to explore their intuition using project-based learning (PjBL) 

or problem-based learning (PBL) models (Bates et al., 2019). 

Third, intuition plays an important role in students' cognitive development. In general, 

cognitive development includes the ability to understand, process information, solve problems, and 

interact with the environment. Basically, intuition helps students link theoretical concepts to practical 

experience, in which the environment stimulates deep implicit cognition or automatic processing 

(Vicovaro, 2023; Villoro & Estaun, 2018). Intuition is a form of knowledge that is manifested as 

awareness of thoughts, feelings, and observations (Mayer & Maree, 2017). When students apply their 

intuition to understand physical phenomena, they rely on memory, engage in active thinking, and 

gain insights into scientific processes (Tallant, 2013). Furthermore, cognitive development can be 

influenced by age. Children's intuitive understanding of physics develops with age, which can 

influence cognitive growth (Vicovaro, 2021). However, it does not rule out the possibility that, in 

adulthood, students still sometimes ignore their initial intuition when studying physics (Corsiglia et 

al., 2023). For example, when facing errors and uncertainty in physics laboratory activities, students 

with less laboratory experience tend to utilise intuition compared to students with more laboratory 

experience (Eshach & Kukliansky, 2018). This shows that physical intuition functions as a tool for 

understanding physical interactions and as a basis for a more complex understanding in solving 

problems (Vicovaro, 2018). Furthermore, intuition can be derived from theoretical explanations, 

images, thought patterns, and experiences (Tallant, 2015; Mitko et al., 2024). In the context of physics, 

experience and experimentation can help students develop better intuition about physics concepts 

(Park & Song, 2020). If intuition is applied correctly, it can mitigate misconceptions, especially in 

physics (Sinclair, 2010). Thus, intuition plays a role in supporting a theory in physics. 

The development of research on intuition in physics learning has occurred at elementary, 

middle and high school, university, and general levels. Based on Fig. 4, at the university level, the 

percentage is 63%. This shows that investigations into physics intuition abilities are more developed at 

the university level than at other levels. For university students, the use of intuition can help them to 

understand abstract concepts that are not visible in everyday life, such as quantum physics (Corsiglia 

et al., 2023). However, intuition needs to be applied from an early age. This can help students 

understand basic physics concepts related to everyday life better and develop creative thinking 

abilities with physics materials. Thus, at other education levels such as elementary, middle, and high 

schools, intuition still needs to be introduced. Having good intuition will create a strong foundation 

for more complex understanding. Furthermore, physics helps reveal the mechanisms behind falling 

objects, forces, vehicle movements, collisions, and other everyday situations. Some of these 

phenomena are related to kinematics. This is in line with Fig. 6 in that the study of intuition is quite 

widely applied to kinematics materials because they are often encountered in everyday life. 

 

Relationship between Intuition and Mathematical Analysis (RQ2) 

 
Physics is closely related to mathematical analysis because the field utilises various formulas 

and equations. Linking the ability of intuition in physics learning produces a relationship between 

intuition and mathematical analysis (physics equations). The present study summarises the 

relationship between intuition and mathematical analysis in three aspects: understanding processes, 

discovery processes, and mathematical applications. First, in understanding processes, one has an 

intuitive and holistic understanding of natural phenomena (Bickart, 2024). Natural phenomena can be 

well understood from a physics perspective by providing scientific explanations through 

mathematical equations. According to Buteler & Coleoni (2014), the use of equations or formulas can 

contribute to improving intuition. On the other hand, physics intuition is based on everyday 

experience and observations of physical phenomena (Malaspina & Font, 2010; Król, 2020). However, 

each person’s intuition can differ and cause errors (Polcyn, 2023). Additionally, intuition can result in 

inconsistencies with physical facts or observations, or even more strongly, intuitive knowledge is a 
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collection of prejudices or misconceptions (Sherrin, 2006; Shtulman & Young, 2024). Therefore, 

students and/or teachers should rely more on mathematical analysis in solving physics problems 

and/or questions (Farmaki & Paschos, 2007; De Toffoli, 2021). As physics problems and/or questions 

become more complicated, intuition becomes less reliable than mathematical analysis even though 

mathematics itself actually also uses intuition (Longo & Viarouge, 2010). 

Second, in the discovery process, intuition plays a critical role in uncovering and 

understanding mathematical concepts and analyses (Vicovaro & Burigana, 2016). This helps students 

develop ideas and concepts before carrying out analytical processes in physics learning. Intuition can 

open up innovations, hone students’ creativity, and help students to make decisions  (Müller, 2024; 

Zhang et al., 2016; Grehl & Tutić, 2022). The trustworthiness of mathematical analysis shows that 

mathematics is more convincing than verbal and intuitive descriptions. Additionally, some students 

believe that intuition often leads to wrong conclusions in physics. However, students who use 

intuition to solve physics problems believe that intuition is not misleading. In general, the evidence 

suggests that intuition can be a process that is both inhibiting and productive (Brock, 2015). In physics 

learning, intuitive abilities may be influenced by gender. On the one hand, male students use intuitive 

thinking processes constructively. Meanwhile, , female students may use intuitive thinking with 

guessing and double-checking strategies (Baiduri & Ulfah, 2022). This shows that male students tend 

to build their intuitive abilities, while female students tend to test their intuitive abilities in solving 

mathematical problems. 

Third, in terms of application of mathematical concepts, based on the study by Popova et al. 

(2022), mathematical intuition and logic have a positive influence on students’ implementation of 

mathematical concepts. Effective strategies such as memorization, PBL, realistic mathematics learning 

approaches, mathematical reasoning, and analogical learning models are very useful for improving 

mathematics learning skills and intuitive thinking abilities. Apart from that, using a mathematical 

approach becomes an analytical step to overcome students’ misconceptions in solving problems 

(Ricardo, 2016). Regarding the use of intuition and/or mathematical calculations to solve physics 

problems, Yavuz (2015) reports that 57% of students trust their intuition, compared with 43% who 

trust mathematical calculations. However, students who trust mathematical calculations have higher 

physics achievement scores than students who trust their intuition. This means that mathematical 

understanding does not always convert well into understanding physics (Carli et al., 2020). However,  

Gisin (2021) shows that mathematical concepts are close to human intuition and make physics more 

understandable and relevant to everyday experience. As an example of applying mathematical 

concepts, Yavuz (2015) uses an epistemic game-theory framework to explain the procedures 

participants use to solve physics problems. Students are given Elby-pair problems that involve a drag 

race between a vehicle with a load and an additional cart. In this case, intuition and mathematical 

calculations can be applied simultaneously, and both complement each other (Yavuz, 2015; Sherrin, 

2006). Similarly, intuition can form the context for interpreting the results of mathematical calculations 

in physics learning. 

 

Exploring Difficulties in Understanding Physics Concepts (RQ3) 

 
A persistent challenge in physics education is that students still experience difficulties in 

understanding them. Various studies have been conducted regarding improving physics learning 

outcomes at the junior and senior high school levels. Even though there is a lot of research on 

developing models and approaches, physics is still considered a difficult subject for both school and 

university students. In this case, abilities are needed that involve subconscious, spontaneous, and 

global experience without going through systematic analysis to minimise the difficulties of 

understanding the physics concepts, i.e., intuition. However, research examining the role of intuition 

to remedy the difficulties in understanding physics concepts is still rare. Intuitive thinking is different 

from creative thinking. Creative thinking focuses on generating new ideas and the thinking process is 

more structured. However, the two are interconnected in the context of problem-solving and 



Aprilia, Dwandaru, Wiyatmo & Kuswanto, 2026 

409 
  

exploring the difficulties of physics concepts. Intuition acts as an initial driver in the creative thinking 

process. Via intuition, one can understand something without thinking deeply about it (Wong et al., 

2023). In this case, intuition is used as a bridge between practical experience and theoretical 

understanding. 

This review produces several findings regarding understanding physics concepts, including 

physics being difficult to understand, inconsistencies between perception and intuition, and the role of 

analytical and logical skills. First, physics is hard to understand. The large number of complicated 

formulas, confusing variations of questions, and lack of supporting media make physics difficult for 

students to understand. Apart from that, students also have not found the reason why it is important 

to study physics. This is a fundamental reason why physics concepts are difficult to understand. Based 

on research by Sanborn et al. (2013), a deep understanding of physics is often hampered by limitations 

in information processing and lack of experience. Limited cognitive understanding and 

misconceptions in a student’s way of thinking can also hinder learning physics (Ludwin-Peery et al., 

2021; Vicovaro, 2023). Some physics materials are considered abstract and cannot be observed directly, 

such as particles, waves, and quantum states (Bouchée et al., 2022; Friederich et al., 2021). Thus, there 

is a critical need for more interactive, understanding-based teaching methods that can help overcome 

the difficulties of learning physics, avoid incorrect intuitions, and build deeper knowledge (Assem et 

al., 2023). In this case, teachers need to design more effective learning strategies such as simulation-

based experiments, conceptual change texts, PjBL, and inquiry-based learning (Resbiantoro et al., 

2022). These learning strategies are designed to build strong intuition (Carli et al., 2020). 

Second, there is an inconsistency between perception and intuition. Physics has many abstract 

concepts and requires consistent understanding. Inconsistent perception can cause students’ intuition 

to be unstable. This leads students to develop an ambiguous and incorrect understanding of the 

concepts being studied (Yavuz, 2015). Furthermore, there is an inconsistency between students’ 

intuitions based on observations and physical conceptions (Lemmer, 2013; Gette & Kryjevskaia, 2019). 

This is exacerbated when the teacher lacks well-developed intuitive abilities in physics concepts. This 

intuitive error is carried over to students because erroneous thinking is often not fully erased even 

after they receive appropriate training and/or instruction in the physics concepts (Vicovaro, 2014; 

Smith et al., 2018). For example, research by Assem et al. (2023) and Resbiantoro et al. (2022) notes a 

common misunderstanding regarding the force of gravity and the direction of movement, in which 

students hold an inaccurate view of the forces acting on objects that are thrown up and then fall back 

down. Several studies show that using learning methods that integrate intuition can help students 

reduce misconceptions and improve physics learning outcomes. One of them is case-based learning. 

Through this model, students can relate physics concepts to real situations and increase their 

understanding (Resbiantoro et al., 2022). 

Third, reliance on analytical and logical thinking skills when learning physics concepts can be 

problematic. Students tend to memorise physics formulas without understanding their context or 

meaning. This causes students to rely solely on analytical skills without understanding how formulas 

are applied in real situations. When faced with complex problems, students are often unable to relate 

the memorised formulas to the problems given and they find it difficult to relate physics concepts to 

everyday experiences. Thus, even though students use analytical skills, their understanding is still 

shallow (Ricardo, 2016). In general, children use intuition more in understanding natural phenomena 

or physical phenomena holistically than adults who use more analytical and logical abilities (Bickart, 

2024). This is related to children’s limited initial knowledge compared to adults. Reduced intuition 

from childhood to adulthood occurs in physics learning and this is what also makes physics concepts 

unattractive and difficult for students to understand (Corsiglia et al., 2023). Students often doubt their 

intuition by preferring more structured and theoretical knowledge. However, in physics, intuition 

plays an important role in developing theories and understanding complex concepts even though it 

must be validated through scientific methods (Okoli & Watt, 2018). Furthermore, intuition also 

depends on how information sources can be presented and understood in physics learning (Ludwin-

Peery et al., 2020). When the information provided is limited, students tend to use intuition (Park & 
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Song, 2020). Consequently, it is vital to understand the importance of intuitive, analytical, and logical 

thinking in the context of physics education. The three complement each other and can improve 

students’ abilities in solving problems (Park & Song, 2020). 

 

Conclusion  

 
Studies on intuition in physics learning have been conducted at various levels, in different 

countries, and across various physics topics. Research on intuition in physics learning has been 

conducted extensively at the university level. Furthermore, physics intuition has been widely applied 

to kinematics because it relates to everyday life. Beyond synthesizing existing findings, this review 

contributes a conceptual understanding of intuition as a spontaneous, experience-based, and non-

analytical cognitive process that complements analytical thinking. Its spontaneity leads to the 

emergence of new ideas as part of creative thinking. Thus, intuitive abilities can encourage creativity. 

Both complement each other by creating innovative and effective solutions to physics problems. 

Importantly, this study identifies three uses of intuition in learning physics: higher-level thinking, 

object identification, and cognitive development. It also brings to light an underexplored dimension: 

the relationship between intuition and mathematical reasoning. Moreover, intuition can be used to 

address students' difficulty in understanding physics, as intuitive, analytical, and logical thinking 

complement each other. The originality of this work lies in reframing intuition as a cognitive tool that 

can enrich physics instruction. As scientific reasoning becomes increasingly essential, integrating 

intuitive thinking into pedagogical strategies could make physics more accessible, meaningful, and 

engaging for students. Future studies should explore how instructional designs can be tailored to 

cultivate intuitive reasoning alongside analytical thinking in diverse classroom settings. 

 

Limitation  
The literature reviewed in this SLR is limited to the last 18 years, that is, from 2007 to 2024. 

This study excludes research published in non-English languages, particularly local and/or regional 

journals, and focuses exclusively on specific databases that may contain significant insights into 

intuition in physics education. 

 

Suggestion  

 
The implications for future research from the results of this study include the need for more 

in-depth research on intuition at every level and other physics topics besides those mentioned and 

increasing research studies on intuition in several countries, as well as studying learning strategies 

(models, approaches and methods) to explore the right intuitive abilities. Thus, the results of this 

study can be a source of information for similar research and provide insights into the importance of 

intuition in physics learning applied in formal and non-formal settings at all levels. Moreover, the 

outcomes of this study might provide a preliminary framework for further research that seeks to 

explicitly include local literature, particularly in non-English languages to cultivate a more inclusive 

comprehension. 
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