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Abstract 
Digitalization and the rapid development of information and communication technologies over 

the past decades have significantly changed social life and the conditions in which preschool 

education is carried out. By using different aids for visualization in teaching, the contradiction 

between the abstract nature of mathematical concepts that children learn in kindergarten and 

their concrete-active and visual-imaginative thinking is overcome. The modernization of 

education in mathematics in kindergarten is related not only to the application of innovative 

technologies and approaches but also to the contemporary tools that are used. The problem of 

selecting them and using them adequately in methodological work exists and is significant. 

The aim of the research work is to analyze and systematize theoretical concepts related to 

modern visual-active tools and to develop and test methodological options for their application 

in building quantitative understanding in children in kindergarten. The empirical study was 

conducted with 128 children from a kindergarten in the town of Stara Zagora. The obtained 

results show that the use of modern visual-active tools supports the development of children's 

knowledge and skills regarding the quantitative and ordinal value of numbers up to 10, the 
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formation and comparison of sets through the relations "as many as," "more," "less," the 

subtraction or addition of 1 or 2 elements from a given set, and the modeling of numbers up to 

10. The new educational paradigm requires the application of modern visual-active tools in 

preschool education in mathematics, which contributes to improving the level of knowledge and 

skills of children in the educational Cluster "Quantitative Relations," as well as their interest, 

activity, and motivation. 
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1. Introduction and Theoretical Framework 

The development of modern technologies has brought educational resources, 

particularly purposefully designed and electronic materials, to the forefront as some of the most 

influential tools of globalization and social transformation. These resources have a significant 

impact on the teaching and learning processes in kindergarten, creating new opportunities to 

enhance pedagogical effectiveness. Technological innovations, encompassing both networked 

and non-networked, projected and non-projected, as well as visual, auditory, and audiovisual 

electronic materials, represent key milestones in the development of knowledge transfer 

mechanisms and provide multimodal support for learners in various educational contexts. 

The advancement of information technologies, artificial intelligence, innovations in 

the digital world, as well as the rapidly changing social and personal needs, determine the 

necessity for new approaches in education (Nedeva, 2025). These changes require a profound 

reconsideration of the existing teaching and learning paradigms, especially in the field of early 

education in mathematics. The traditional transmission model, based on one-way knowledge 

transfer from teacher to student (Harrell & Bynum, 2018), is increasingly viewed as inadequate 

for the needs of the modern learner and the context of the globalized information society.  

Integration of contemporary digital tools and innovative educational practices help to develop 

key 21st-century competencies such as critical thinking, creativity, digital literacy, and the 

ability to learn adaptively in a dynamic environment. (Nedeva, 2025)  

The educational environment for mathematics in early childhood plays an important 

role in the child’s long-term success (Prusinski et al., 2023). The visual-active tools are part of 

this environment and are essential for the effectiveness of the education in mathematics. Their 

selection and application are determined by the abstract nature of the mathematical knowledge 

that children learn in kindergarten. The significance of visualization as a tool for mathematical 

thinking and learning has been discussed by Bishop (Bishop, 1973) and Presmeg (Presmeg, 

1986).  

Arcavi (Arcavi, 2003, p. 217) offers the following definition of visualization: “the 

process and the product of creating, interpreting, using, and reflecting upon pictures, images, 

diagrams—whether mentally, on paper, or with technological tools—to depict and 

communicate information, thinking about and developing previously unknown ideas, and 

advancing understanding.” 

Visualization can be carried out in three ways: as graphs or shapes, animations, and 

computer software programs (Dundar, Gökkurt & Soylu, 2012); (İpek, 2003). 
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In preschool education, visualization plays an important role in teaching and learning 

(Van Meter & Garner, 2005). The external visualization during teaching and learning 

mathematics facilitates the achievement of educational goals such as understanding and solving 

mathematical tasks, mastering concepts related to numbers and operations with them, and more. 

In the context of mathematics, J. Schoenherr and St. Schukajlow inductively identify the key 

characteristics of external visualization. (Schoenherr & Schukajlow, 2024).   

According to Goldin and Kaput, internal visual representations are mental, cognitive 

concepts or configurations formed by children, while external visualizations are physically 

embodied and observable from the outside. In the process of interacting with external visual 

representations, children engage in complex bidirectional cognitive processes that involve the 

transfer and integration between internal mental models and external representational forms 

(Goldin & Kaput, 1996).  

In their study, Sambasivarao et al. define the following types of teaching aids and 

materials: “projected and electronic materials, non-projected materials, and phenomenal and 

manipulative materials” (Sambasivarao et al., 2023, p. 153).  

Many of the modern visual and maniulative tools are touchscreen devices. Some 

studies by Mattoon et al. (Mattoon et al., 2015), Herodotou (Herodotou, 2018), González-

González et al. (González-González et al., 2019), Hsin et al. (Hsin et al., 2014), and others 

reveal the potential of touchscreen devices to enhance the level of knowledge and skills in 

education in kindergarten when used appropriately.  

The lightweight design and tactile-based digital interface of touchscreen screens 

enable even very young children to interactively engage with digital content (Plowman et al., 

2012). 

Touchscreen devices provide unique opportunities for learning through physical 

experience and/or actions by enabling sensorimotor interactions and physical manipulation of 

the elements displayed on the screen (Wang et al., 2016). 

As the article explores the development of quantitative concepts among kindergarten 

children, the below presentation focuses on certain aspects of this process. 

Laying a solid foundation for mathematical knowledge in kindergarten is crucial for 

children's mathematical development (Claessens & Engels, 2013); (Garon-Carrier et al., 2018); 

(Rittle-Johnson et al., 2017). Quantitative knowledge and skills are identified as important 

factors influencing mathematics achievement in later grades (Chu et al., 2018); (Garon-Carrier 

et al., 2018); (Hawes et al., 2019). 
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“Forming mathematical competencies, specifically the development of elementary 

quantitative understanding in the children, can be defined as a fundamental activity in the 

process of pedagogical interaction, conditioned by the specifics of preschool education in 

mathematics in unity with the stimulation and activation of proper speech.” (Angelova, 2023, 

p. 51) 

The numerical competencies and skills in kindergarten consist of knowledge about 

numbers, relationships between numbers, and operational knowledge (Jordan et al., 2009); 

(Jordan et al., 2010); (Powell & Fuchs, 2010). Arithmetic operations with numbers include 

knowledge and skills for addition and subtraction of objects, as well as solving mathematical 

tasks involving orally described situations and numbers (Jordan et al., 2009); (Jordan et al., 

2010). 

Regarding the impact on the education in mathematics when touchscreen is used by 

the children compared to traditional methods, the following skills have been studied: counting 

and sorting skills (Brown & Harmon, 2013); (Outhwaite et al., 2019), computational skills 

(Disney et al., 2019), number-object correspondence and quantity comparison (Schacter & Jo, 

2016), and addition and subtraction (Outhwaite et al., 2019). 

The aim of the research work is to systematize and analyze theoretical concepts 

related to modern visual-active tools, to build and test a methodological system of work in 

which they are used for developing quantitative visualizations in children during their education 

in mathematics in kindergarten. 

The object of research is the process of teaching mathematics in grades 1-4 of 

kindergarten. 

The subject of research is the influence of the newly developed methodological 

system of work, in which modern visual-active tools are applied, on the level of quantitative 

visualizations of the children in groups 1-4 of the kindergarten. 

The first stage of the research work examined what visual and action tools the 

preschool teachers use to facilitate pedagogical interaction during mathematics classes in 

kindergarten. For this purpose, a Quetionarre survey was conducted, which found that teachers 

most often use the following visual aids to develop quantitative understanding: PowerPoint 

presentations; electronic versions of educational books approved by the Ministry of Education 

and Science, interactive whiteboards, and traditional media, images of real objects from the 

surrounding world and substitutive objects - plastic sticks, abacus balls, etc. 
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2. Methodology 

At the second stage, a methodological system of work was developed and applied, in 

which modern visual and action means of visualization are used for building quantitative ideas 

in the children from groups 1.- 4. of kindergarten. 

The paragraphs below present some aspects of it. In the age group 1 of kindergarten, 

in addition to the visual-active tools listed above, another modern tool has been used and namely 

the Wingsys interactive tables, which can also be used for STEAM activities.  

For the situation in mathematics, 6 desks are provided for 24 children at a time, 

divided into teams of 4 children each.  

A counting application (game), "How many hazelnuts are there?" is installed. Audio 

and visual effects are provided - animations of 3 moving squirrels and 3 falling hazelnuts. They 

maintain attention, stimulate positive emotions, and through multisensory perception, 

multimodal learning is realized simultaneously through hearing, vision, and touch. Тhe 

children are motivated to work through a theatrical sketch about forest animals preparing for 

hibernation. The discussion method is applied in the methodological work where a task for 

counting squirrels is solved and children found that the number is 3. 

Also, the teacher uses the interactive whiteboard and applies the set-theoretic 

approach, the demonstration and observation methods, and updates the children's knowledge 

and skills about the techniques of imposition and application, through which objects are broken 

down into two sets and consequently compared. The board depicts 3 bears and 3 pears. Under 

the guidance of the teacher, the children form 2 symmetrically arranged columns from the 2 

sets by sliding their elements. First, the imposition technique is applied, and again, by sliding 

on the whiteboard, the pears are moved and placed in the paws of the bears. Next, the 

application technique is used, whereby the apples are slid and placed next to the bears. To form 

children's ideas about the number 3, the Wingsys interactive table as modern visual and 

manipulative tool is used. Four children work on each board, performing a practical activity to 

compare two equal sets using the techniques of imposition and application, moving the 

hazelnuts and establishing that the number of squirrels is equal to the number of hazelnuts. 

In group 2 of kindergarten, an interactive wall is used in the methodological system 

to build quantitative concepts in the children. The interactive wall uses animation to compare 

unequal sets – one with 4 objects (pears) and the other with 5 objects (bunnies). The children 

find out that there are more bunnies than pears, and there are fewer carrots than bunnies. The 

modeling method is applied, and the children are tasked to touch the numerical picture that 
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shows the number of elements in each of the sets. Сhildren practically work at the interactive 

tables and solve similar tasks.  

The methodological system of work in group 3 of kindergarten includes a task that 

requires the use of an interactive whiteboard. The purpose of this task is to demonstrate the 

techniques of subtraction and addition for equalizing the elements in two unequal sets. The 

children are divided into teams of 2 children, with the practical activity taking place on tablets. 

First, the children shall form two sets by classifying them according to one characteristic and 

then compare the number of their elements. They determine that 6 deer are more than 5 does. 

The children equalize their number first by applying the subtraction technique and by dragging, 

moving, and subtracting 1 deer from the set of deer. Then they apply the addition technique and 

by dragging, they add 1 doe into the set of does. The conversation method is applied, and it is 

established that deer and roe deer are equal.  

In group 4, the children perceive addition as adding or as a union of two non-

intersecting sets. In the methodological system of work, the teacher applies the set-theoretic 

approach and the methods of demonstration, observation, modeling, and discussion. 

On the interactive wall depicting a forest clearing, 4 foxes are shown. By moving 

across the clearing,1 more fox is placed. The situation shall be discussed, and as a result, it will 

be determined how many foxes in total we have in the meadow as a result. Next, the children 

work with the tablets. Then the children shall be tasked to determine the number of eagles that 

have landed on the rock and to touch the digit that indicates their number. They shall add 1 

more eagle and shall determine how many eagles have become in total. Finally, the children 

shall touch the digit that shows their total number. 

 

3. Analysis of the Results 

The empirical study involved 128 children from grades 1-4 of two kindergartens in 

the city of Stara Zagora, Republic of Bulgaria. Of these, 64 children were from the referent 

group and 64 children were from the control group. During the education in mathematics for 

the children from the experimental group, a methodological system of work was applied, in 

which modern visual-active tools have been used in combination with traditional ones for the 

purposes of forming an understanding of quantity. Such methodology system of work has not 

been applied on the children from the referent group such.  

At the beginning of the empirical study, an entry diagnosis of the knowledge and the 

skills from the educational Cluster "Quantitative Relations" of the children from both groups 

was conducted. It was found that the number of representations created by the children from 
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both groups was approximately the same and there was no significant difference. All expected 

results for the children from group 3 have been achieved and the children can: count to ten in 

straight order; determine the order of an object in a row of five objects; determine the number 

of objects up to 5 and connect them with the corresponding digit of the number; arrange two 

sets depending on the number of objects in them (up to ten objects) and arrange the row of 

numbers up to 5. 

At the end of the 2025 academic year, an exit assessment was conducted with the 

Group 4 children from both the experimental and control groups. The results are presented in 

the below chart.  

 

Figure 1: Results regarding the quantitative concepts in children in Group 4 of kindergarten 

 

Data showed that 97.1% of the children in the experimental group could correctly count to ten 

in both forward and backward order and count objects up to ten, compared to 89.6% in the 

control group. The most common mistakes occurred during backward counting. Correctly 

identifying the position of an object in a row of ten items was achieved by 92.5% of the children 

in the experimental group and 88.3% in the control group. When determining the number of 

objects up to 10 and matching it with the corresponding numeral, 95.4% of the children in the 

experimental group and 81.6% in the control group performed correctly. 94.1% of the children 

in the experimental class correctly compared the number of objects (up to 10) in two sets, 

compared to 83.3% in the control group. Correctly sequencing numbers up to 10 was achieved 

by 94.2% of the children in the experimental class and 85.8% in the control group. Additionally, 

93.8% of the children in the experimental group were able to correctly add and subtract numbers 

up to 10, while in the control group, this was achieved by 81.2%. 
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4. Conclusions 

Based on the experimental study and the obtained results, the following conclusions 

can be drawn: 

- The level of mathematical knowledge and skills in the children from the 

experimental group is higher compared to those from the control group, showing 

that the use of modern visual and manipulative tools helps to achieve higher 

outcomes. 

- The use of modern visual-manipulative tools contributes to the creation of an 

educational environment that is aligned with the ongoing changes in education and 

the new learning paradigm. 

- The application of contemporary visual-manipulative tools supports the 

development of quantitative concepts in children and increases their interest, 

motivation, and engagement in mathematics activities.  

- At the present stage, visual aids (pictures, models, diagrams, maps, charts, projected 

images, animations, videos, PowerPoint presentations, slides, real objects, etc.) 

support children’s understanding and memory, and stimulate their attention in 

mathematics activities in kindergarten by engaging additional senses.  

 

5. Limitations and Recommendations for Future Research 

A potential area for future research is the examination of the application of modern 

visual and hands-on aids in the pedagogical interaction in kindergarten, aimed at developing 

children’s spatial and temporal concepts as well as their understanding of geometric figures. 

Another aspect that should be explored is how these aids can be used to design 

creative and productive tasks for children in groups 1.-4. of kindergarten. 

The limitations concern the organization of such studies in the first age group, due to 

the early age and the still undeveloped skills of 3–4-year-old children to work with information 

and communication technologies. 

 

Acknowledgements 

Funded by the European Union-NextGenerationEU, in the frames of the National 

Recovery and Resilience Plan of the Republic of Bulgaria, first pillar "Innovative Bulgaria", 

through the Bulgarian Ministry of Education and Science (MES), Project № BG-RRP-2.004-

0006-C02 “Development of research and innovation at Trakia University in service of health 

and sustainable well-being”, subproject „Digital technologies and artificial intelligence for 



588 
 

multimodal learning – a transgressive educational perspective for pedagogical specialists“ № 

Н001-2023.47/23.01.2024. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



589 
 

References 
Angelova, К. (2023). The role of the competency approach in forming elementary quantitative 

concepts in 6-7-year-old children. Scientific Journal for Doctoral Students of the 

Faculty of Pedagogy of the Plovdiv University "Paisiy Hilendarski", vol. 7, 51. 

Arcavi, A. (2003). The role of visual representations in the learning of mathematics. 

Educational Studies in Mathematics, 52(3), 215–241. Retrieved from 

https://link.springer.com/article/10.1023/A:1024312321077 

Bishop, A. J. (1973). Use of structural apparatus and spatial ability: A possible relationship. 

Research in Education, 9(1), 43–49.  

https://doi.org/10.1177/003452377300900104 

  (Original work published 1973) 

Brown, M., & Harmon, M. T. (2013). iPad Intervention with At-Risk Preschoolers: Mobile 

Technology in the Classroom Mary. Journal of Literacy and Technology, 14, 56-78. 

http://www.literacyandtechnology.org/jlt_14_2/jlt_v14_2.pdf#page=56 

Claessens, A., and Engel, M. (2013). How important is where you start? Early mathematics 

knowledge and later school success. Teachers College Record, 115(6), 1-29. 

Retrieved from  

http://www.tcrecord.org/Content.asp?ContentId=16980 

Chu, F. W., VanMarle, K., Rouder, J., & Geary, D. C. (2018). Children’s early understanding 

of number predicts their later problem-solving sophistication in addition. Journal of 

Experimental Child Psychology, 169, 73-92. 

https://doi.org/10.1016/j.jecp.2017.12.010 

Dundar, S., Gokkurt, B., & Soylu, Y. (2012). The efficiency of visualization through 

geometry at mathematics education: a theoretical framework. Procedia-Social and 

Behavioral Sciences, 46, 2579-2583. Retrieved from  

https://doi.org/10.1016/j.sbspro.2012.05.527 

Disney, L., Barnes, A., Ey, L., & Geng, G. (2019). Digital play in young children’s numeracy 

learning. Australasian Journal of Early Childhood, 44(2), 166-181. 

https://doi.org/10.1177/1836939119832084 

Garon-Carrier, G., Boivin, M., Lemelin, J. P., Kovas, Y., Parent, S., Séguin, J., R., Vitaro, F., 

Tremblay, R. E., & Dionne, G. (2018). Early developmental trajectories of number 

knowledge and math achievement from 4 to 10 years: Low-persistent profile and 

early-life predictors. Journal of School Psychology, 68, 84–98. 

https://doi.org/10.1016/j.jsp.2018.02.004 

https://link.springer.com/article/10.1023/A:1024312321077
https://doi.org/10.1177/003452377300900104
http://www.literacyandtechnology.org/jlt_14_2/jlt_v14_2.pdf#page=56
http://www.tcrecord.org/Content.asp?ContentId=16980
https://doi.org/10.1016/j.jecp.2017.12.010
https://doi.org/10.1016/j.sbspro.2012.05.527
https://doi.org/10.1177/1836939119832084
https://doi.org/10.1016/j.jsp.2018.02.004


590 
 

Goldin, G. A., & Kaput, J. J. (1996). A joint perspective on the idea of representation in 

learning and doing mathematics. In L. Steffe, P. Nesher, P. Cobb, G. A. Goldin, & 

B. Greer (Eds.), Theories of mathematical learning, 397–430. Erlbaum. 

González-González, C. S., Guzmán-Franco, M. D., & Infante-Moro, A. (2019). Tangible 

Technologies for Childhood Education: A Systematic Review. Sustainability, 

11(10), 2910.  

https://doi.org/10.3390/su11102910 

Harrell, S., & Bynum, Y. (2018). Factors affecting technology integration in the classroom. 

Alabama Journal of Educational Leadership, 5, 12–18. 

Hawes, Z., Nosworthy, N., Archibald, N., & Ansari, D. (2019). Kindergarten children's 

symbolic number comparison skills relates to 1st grade mathematics achievement: 

Evidence from a two-minute paper-and-pencil test. Learning and Instruction 59, 

21–33.  

https://doi.org/10.1016/j.learninstruc.2018.09.004 

Herodotou, C. (2018). Young children and tablets: A systematic review of effects on learning 

and development. Journal of Computer Assisted Learning, 34(1), 1–9. Retrieved 

from    

https://doi.org/10.1111/jcal.12220 

Hsin Ching-Ting, Ming-Chaun Li, & Chin-Chung Tsai. (2014). The Influence of Young 

Children’s Use of Technology on Their Learning: A Review. Journal of 

Educational Technology & Society, 17(4), 85–99. Retrieved from 

  http://www.jstor.org/stable/jeductechsoci.17.4.85 

İpek, A. (2003). Kompleks sayılarla ilgili kavramların anlaşılmasında görselleştirme 

yaklaşımının etkinliğinin incelenmesi. Yayınlanmamış doktora tezi, Atatürk 

Üniversitesi, Erzurum. 

Jordan, N. C., Glutting, J., & Ramineni, C. (2010). The importance of number sense to 

mathematics achievement in first and third grades. Learning and Individual 

Differences, 20(2), 82-88.  

https://doi.org/10.1016/j.lindif.2009.07.004 

Jordan, N. C., Kaplan, D., Ramineni, C., & Locuniak, M. N. (2009). Early math matters: 

Kindergarten number competence and later mathematics outcomes. Developmental 

Psychology, 45(3), 850−867.  

https://doi.org/10.1037/a0014939 

https://doi.org/10.3390/su11102910
https://doi.org/10.1016/j.learninstruc.2018.09.004
https://doi.org/10.1111/jcal.12220
http://www.jstor.org/stable/jeductechsoci.17.4.85
https://doi.org/10.1016/j.lindif.2009.07.004
https://doi.org/10.1037/a0014939


591 
 

Mattoon, C., Bates, A., Shifflet, R., Latham, N., & Ennis, S. (2015). Examining 

computational skills in prekindergarteners: The effects of traditional and digital 

manipulatives in a prekindergarten classroom. Early Childhood Research & 

Practice, 17(1), 1–9. 

Nedeva, E., (2025). Influence of teaching methods on the perception of the learning material 

by students - future pedagogical specialists, Pedagogika-Pedagogy Volume 97, 

Number 6. https://pedagogy.azbuki.bg/en/uncategorized/nfluence-of-teaching- 

methods-on-the-perception-of-the-learning-material-by-students-future-pedagogical-

specialists/ 

Outhwaite, L. A., Faulder, M., Gulliford, A., & Pitchford, N. J. (2019). Raising early 

achievement in math with interactive apps: A randomized control trial. Journal of 

Educational Psychology, 111(2), 284.  

https://doi.org/10.1037/edu00 00286 

Plowman, L., Stevenson, O., Stephen, C., & McPake, J. (2012). Preschool children’s learning 

with technology at home. Computers & Education, 59(1), 30–37. Retrieved from 

https://doi.org/10.1016/j.compedu.2011.11.014 

Powell, S. R., & Fuchs, L. S. (2010). Contribution of equal-sign instruction beyond word-

problem tutoring for third-grade students with mathematics difficulty. Journal of 

Educational Psychology, 102(2), 381–394. doi: 10.1037/a0018447. Retrieved from 

https://pubmed.ncbi.nlm.nih.gov/20640240/ 

Presmeg, N. C. (1986). Visualisation in High School Mathematics. For the Learning of 

Mathematics, 6(3), 42–46.  

http://www.jstor.org/stable/40247826 

Prusinski, E., Mahler, P. P., Collins, M., & Couch, H. (2023). Strengthening Early Childhood 

Education and Care in a “Childcare Desert”. Early Childhood Education Journal, 

51(7), 1317–1333.  

https://doi.org/10.1007/s10643-022-01375-6 

Rittle-Johnson, B., Fyfe, E., Hofer, K., & Farran, D. (2017). Early math trajectories: Low-

income children’s mathematics knowledge from ages 4 to 11. Child Development, 

88(5), 1727–1742.  

https://doi.org/10.1111/cdev.12662 

Sambasivarao, N. R. Mikkili, M. C. Goud (2021). The opinions of the mathematics teachers 

of the secondary schools regarding the effective usage of visual aids in mathematics 

teaching, Shodhsamhita, 8, (2(I)), 151-158. 

https://doi.org/10.1037/edu00%2000286
https://doi.org/10.1016/j.compedu.2011.11.014
https://pubmed.ncbi.nlm.nih.gov/20640240/
http://www.jstor.org/stable/40247826
https://doi.org/10.1007/s10643-022-01375-6
https://doi.org/10.1111/cdev.12662


592 
 

Schacter, J., Shih, J., Allen, C. M., DeVaul, L., Adkins, A. B., Ito, T., & Jo, B. (2016). Math 

shelf: A randomized trial of a prekindergarten tablet number sense curriculum. 

Early Education and Development, 27(1), 74–88.  

https://doi.org/10. 1080/10409289.2015.1057462 

Schoenherr J., & St. Schukajlow (2024). Characterizing external visualization in mathematics 

education research: a scoping review. ZDM: Mathematics Education 56, 73–85. 

https://doi.org/10.1007/s11858-023-01494-3 

Van Meter, P., & Garner, J. (2005). The promise and practice of learner-generated drawing: 

Literature review and synthesis. Educational Psychology Review, 17(4), 285–325. 

https://doi.org/10.1007/s10648-005-8136-3 

Wang, F., Xie, H., Wang, Y., Hao, Y., & An, J. (2016). Using touchscreen tablets to help 

young children learn to tell time. Frontiers in Psychology, 7.  

https://doi.org/10. 3389/fpsyg.2016.01800  

https://doi.org/10.%201080/10409289.2015.1057462
https://doi.org/10.1007/s11858-023-01494-3
https://doi.org/10.1007/s10648-005-8136-3
https://doi.org/10.%203389/fpsyg.2016.01800

