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Robotic education is a popular topic in recent years. There are robotic 

education courses from pre-K to K-12 and these courses claim that they 

support STEM education. However, the teacher’s perception of these 

activities and needs for this education is the missing part of the chain. 

The aim of this study to find out the perceptions and suggestions of early 

childhood teachers about robotic education in kindergartens. This is a 

qualitative phenomenological study. Ten early childhood education 

(ECE) teachers were the participants of this study. A semi-structured 

interview form was developed and in-depth interviews were conducted to 

collect qualitative data. After that codes and themes were defined through 

the content analysis process.  The results of this study showed that ECE 

teachers have a positive attitude towards robotic education in 

kindergarten. The current status of kindergarten, perceived 

advantages/disadvantages of robotic education, and ideal robotic 

education were the emerged themes during data analysis. According to 

results, ECE teachers thought that there are many needs like teacher 

training, materials, curriculum, infrastructure, technical support, and 

parent education for implementing robotic education properly in 

kindergartens. Also, teachers underlined that robotics education could be 

beneficial for motivation, knowledge, thinking skills, development, and 

psychomotor skills of children. Results also revealed ECE teachers’ 

suggestions about ideal robotic education in kindergartens. Suggestions 

for future studies and practitioners were also included. 

 

Key words: 

Robotic education;  

Kindergarten;  

Early childhood education 

Background of the Study 

Education is an important issue for society, economy, and of course countries. 

Students are the future citizens of the countries and their education will affect the countries’ 

future. That is why sometimes according to the needs of the countries, educational strategies 

change.  According to US Bureau of Labor statistics, between 2009 and 2015 employment in 

STEM occupations in the USA increased 10.2 % and occupation in computer-related areas is 

expected to grow by 12.5% from 2014-2024 (Fayer, Lacey, & Watson, 2017). That is why 

STEM education  stays in the spotlight and receives huge financial support in countries like 

the USA, UK, and Australia and this attention rapidly increased from the late1990s to 2015 

(Blackley & Howell, 2015). STEM is the short form of Science, Technology, Engineering, 

and Mathematics and emphasizes teaching these subject areas in an integrated curriculum. For 
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most people, it is understood as only science and mathematics, but a full understanding of 

STEM education should increase students’ comprehension of how things work and make 

improvements in technology usage (Bybee, 2010). Sullivan and Bers (2016) also criticized 

neglection  of technology and engineering sides of STEM education and underlined  that 

robotic education may be a solution to this problem.  

Using robots in the learning process may be defined as robotic education. Robots are 

developed by using advanced technology and offer a concrete and physical demonstration of 

learning outcomes (Mubin, Stevens, Shahid, Mahmud, & Dong, 2013). The role of the robots 

in the educational setting changes according to instructional purposes. Robots can be used as 

a teacher, material, or peer in the instructional setting (Mubin et al., 2013). Moreover, they 

may be categorized as social robots and robotic kits (Jung & Won, 2018). In the literature, if 

robots are used as peer or tutor, they are called social robots and robotic kits are the use of 

robots as material and mostly to teach programming skills in different age groups (Jaipal-

Jamani & Angeli, 2017; Sullivan & Bers, 2016; Taylor, Vasquez, & Donehower, 2017). 

In the market there are many robotic kits for education, and they are generally used to teach 

programming skills to learners.  Thesemay be beneficial in making programming instruction 

more concrete and enjoyable. In the literature there are many experimental studies related to 

positive effects of using robotic kits in education. For example, Lin and Kuo (2010) used 

robotic kits in programming education of primary and secondary school students and reported 

improvement in programming skills. In another experimental study, using robotic kits has a 

positive effect on students’ attitudes and problem-solving skills (Sohn, 2014). Similarly, 

Sullivan (2008) find out that robotic activities have a positive effect on secondary school 

student’s scientific process skills and on comprehending systems skills. Noh and Lee (2020) 

find out in programming education using robots increase computational thinking skill and 

students’ creativity. Moreover, using robotic kits significantly increased girls’ technology 

usage (Beisser, 2006), and enhanced interest levels of girls in engineering (Sullivan & Bers, 

2019). In another study, researchers stated that high school students who used robotic kits find 

different and creative solutions to problems (Barak & Zadok, 2009). Like these studies, 

according to a literature review study, robotic education has the potential to improve 

computational thinking skills and social skills in K-12 (Ioannou & Makridou, 2018). 

Although there are studies in favor of robotic education, there are studies that show no 

significant enhancement in learning (Benitti, 2012). One-year experimental study results 

revealed that robotic education has no effect on pupil’s performance (Lindh & Holgersson, 

2007). Moreover, experimental studies related to robotic education have problems like small 

sample sizes and non-experimental research studies are mostly conducted in elementary and 

secondary schools, and some studies show no significant difference in mathematical learning 

(Zhong & Xia, 2020). 

As there are limited studies on using robots in kindergarten for educational purposes, there 

exists a huge potential for STEM fields interest of students and in promoting project-based 

learning (Cherniak, Lee, Cho, & Jung, 2019). With robotic education children can learn basic 

programming skills and robotics (Sullivan & Bers, 2016), improve programming skills and 

enhance abilities in planning and controlling complex tasks (Di Lieto et al., 2017), enhance 

sequencing skills (Kazakoff & Bers, 2014), and an increase in the interest of girls in 

engineering can be possible (Sullivan & Bers, 2019). In light of these studies, robotics in 

kindergarten can be beneficial for children. However, the tool is not the only aspect that 

results in enhancements in learning outcomes and enhancements in some skills. As criticized, 

many educational technology researchers focused on tools rather than real problems in 
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education (Reeves & Reeves, 2015) and there would be problems for teachers with integrating 

coding and also with building pedagogy of robotic education for small ages (Manches & 

Plowman, 2015). 

Besides, teachers are the key in applying new technologies and new approaches in class. As 

Joo, Park, and Kim underlined “teacher self-efficacy, perceived ease of use and perceived 

usefulness of using technology affected teachers’ intention to use technology” (2018, p.48). 

Moreover, personal innovativeness is also important in teachers’ technology acceptance 

(Mazman Akar, 2019) and similarly, kindergarten teachers’ innovativeness and subjective 

norm have an important role in the decision to use technology in class or not (Jeong & Kim, 

2017). Not surprisingly factors that affect teachers’ technology acceptance vary according to 

the research context. For example, according to Wong’s “pragmatic consideration of 

facilitating conditions” is the dominant factor in planning to use technology in Hong Kong 

(2016, p.313). 

Base on the above studies, robotic education in kindergarten is an important issue and to 

apply it effectively teacher’s perspective has a critical place. Hence, this study aims to find 

out the perception of early childhood teachers about robotic education. Research question of 

this qualitative study was “What are the perceptions of kindergarten teachers about robotic 

education?”. 

Method 

This is a qualitative research study that employed a phenomenological approach. 

Phenomenological studies were conducted to explore “various reactions to, or perceptions of 

a particular phenomenon” (Fraenkel, Wallen &Hyun, 2015, p. 430).  The focus of the 

phenomenological study is the phenomenon that we are aware of, but we do not comprehend 

deeply and in detail (Yıldırım& Şimşek, 2016). Robotic education in kindergarten 

phenomenon is the focus of this study and the kindergarten teachers’ perception of this 

phenomenon investigated in this study because the purpose of this study was to understand 

the kindergarten teachers’ perceptions of robotic education. 

Participants 

In this study, purposeful sampling was used to decide the participants. In this sampling 

strategy researchers select people deliberately to comprehend the main phenomenon 

(Creswell, 2012). Participants selected form the kindergarten teachers who encounter robotic 

education applications in kindergarten from the social media or other media devices but never 

apply robotics in their classes. 10 volunteering in-service kindergarten teachers who have 

information about robotic education applications in kindergarten and have experience in 

kindergarten teaching were the participants of this study. 2 of the participants were male and 8 

of them were female. The average experience of the participants in teaching is 3.2 years.    

Data Collection and Analysis 

The in-depth interview technique was used to collect data in this study. The purpose of 

interviewing is to understand participants’ thoughts or feelings about a phenomenon, and it is 

an important data collection technique for qualitative studies (Fraenkel, Wallen &Hyun, 

2015). A semistructured interview (see Table 1 for the questions and probing questions) form 

was developed by the researcher and interviews were conducted. After that interview 
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schedule was established and interviews were conducted face-to-face at the kindergartens that 

interviewees were teaching.  

In the data analysis process, Creswell’s (2012) six-step for analyzing and interpreting 

qualitative data were applied to qualitative data. According to his procedure, first, data were 

prepared by doing transcription and ensuring anonymity in naming the files and data decided 

to be analyzed by the computer. Second, data was read and reread by the researcher to get a 

general sense, and then the data were coded. Third, after the coding process, codes are 

reduced and categorized under themes. Fourth, the researcher decided on how to visualize the 

findings. Fifth, findings were interpreted and finally accuracy of findings was validated. 

In this study, first, all the interview records were converted into text and named anonymously. 

Then, the researcher read and reread the interview documents to obtain the general sense and 

grasp the general tone of the interviewees. After that, the coding process started and through 

in-depth reading and analysis codes were assigned. The coding process is iterative and there 

can be refinements through the coding process (Fraenkel, Wallen &Hyun, 2015).  After that 

codes were analyzed, and redundant codes were merged or deleted. Later themes were created 

and a hierarchical structure between codes was formed. Then, tables and figures that best 

represent the findings were designed. Finally, findings were interpreted, and to ensure the 

trustworthiness of the study member checking, the thick description, and inter-coder 

reliability methods were used.  

Findings 

The findings of this study are presented below according to themes that emerged 

during the data analysis. These themes are ideal robotic education in kindergarten, possible 

advantages/disadvantages, and the status of kindergartens. 

Current status of kindergarten 

The current status of kindergarten was the first theme that emerged during data 

analysis. Experience and attitudes of teachers, student characteristics, available resources, 

and needs were the codes under these themes. According to the results, none of the 

participants had experience with robotic education in kindergarten. All of the participants 

know something about robotic education, but they never held a robotic education activity in 

their classes. All of them know the coding activities in kindergartens and one of them applies 

coding activity sheets in school. According to the results, nine of the participants thought that 

robotic education should be a part of the kindergarten curriculum and it is a need for today’s 

children. For example, T3 states his/her positive position as “In today's age, these things 

[programming and robotic education] are more and more prominent…started to come out as 

technology progressed. I think our children should definitely start coding? before school to 

keep up with these things”. However, one of the participants hesitated about robotic education 

because of the possible negative effects of using technology at an early age. S/he states that 

“But I am not sure if it [robotic education] is necessary for the pre-school period. Because I 

am not in favour of preschool children being so involved with computers and technology with 

the exception of the age group of 5, it may be possible in the kindergarten group”. 

Then, under the student characteristic code, there were four subcodes; attention span, 

creativity, social interaction, and use of technology. Three of the participants highlighted that 

children have a short attention span. For example, T9 states that “Children have very short 

attention spans due to their age”. Similarly, T6 underlined the attention span issue in his/her 
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word as “Attention in children is a problem, we are already troubled now. We have trouble in 

concentration. We are experiencing great difficulty”. Secondly, two of the participants 

emphasized that children are creative. For example, T6 states that “I have children with a lot 

of creativity and productivity”. Thirdly, one of the teachers highlighted that some of the 

children are social learners and like to do activities with friends. Finally, under the use of 

technology code, one of the participants underlines the technology usage frequency of 

children. T5 underlined this issue as “First of all, children use tablets and computers a lot at 

this time”. Besides student characteristics, available resources in robotic education is also an 

important criterion. Four of the participants states that there are robotic kits and some printed 

materials for kindergarten students. However, one of the participants criticized that materials 

do not include target age group information.  

Teachers also underlined needs for kindergartens for robotic education. Under needs code, 

teacher training, materials, curriculum, trained technical personnel, infrastructure, technical 

support, and parent education were the subcodes. Nine of the participants highlighted 18 

times that early childhood teachers need the training to apply robotic education. They 

criticized their teacher education program at university, and they underlined that they did not 

take courses about robotic kits or programming education in kindergarten. For example, T10 

noted that “After all, I don't know much about this, and it seems like a necessary thing in our 

age. After all, this education could have been given to me at the university. I should have 

encountered this before”. Moreover, they underlined that they need in-service training 

programs about robotic education related to the pre-school group. For example, T4 

emphasized that “But in the first step of the job we should be informed about this by experts.” 

Similarly, T7 underline this issue in his/her words as “So it is always better to train the 

teacher first and then put the project into practice”. T9 also clearly underlined that “Preschool 

teachers should be trained on this subject”. Moreover, they highlighted that this education 

training should be given by teachers who were educated in robotic education. T1 underlines 

this issue as “I think it is more appropriate for the education to be given programmatically by 

people who know the subject well.” 

Besides, needs related to materials also emerged as a code. Six of the participants stated that 

they need materials for robotic education. Four of them stated that they need robotic kits. For 

example, T4 states this need as “Resources can be increased for dissemination. National 

Education may provide us material support for this. ... even if it sends one or two [robotic 

kits] to our school, we can use these by exchanging them between our classes” Another 

material that was stated as a need was printed materials. Two of the participants stated that 

they need printed materials for robotic education. According to the findings, there were also 

needs related to the curriculum. Three of the participants stated that robotic education should 

be planned and included in the early childhood curriculum. For example, T7 stated that “It has 

to be entered as part of the curriculum once so that we can put it into practice. Without the 

curriculum, there is no chance for this to be implemented since we cannot keep the child in 

pre-school education outside of school with a course or something.” 

Under the needs code infrastructure, technical support, and parent education were the codes. 

Two teachers stated that there are needs related to technical infrastructures like smart boards 

and technical equipment. One teacher stated that they need technical support in school and 

one of the teachers added that parents should be trained about robotic education in 

kindergarten. S/he underlined this issue in her/his own words like “After the information is 

given to us, it is necessary for family education to come into play. Child education should be 

given importance after the family. I see the child as Step 3. First teacher, second-level parent, 
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third-level child.” 

Advantages and Disadvantages of robotic education 

According to the data analysis result, one of the emerged themes was the 

advantages/disadvantages of robotic education. Teachers stated many possible advantages 

and some disadvantages that may occur if robotic education is added to the curriculum of 

kindergartens. Results show that teachers mostly have positive expectations about robotic 

education. All of the participants stated the advantages of robotic education. According to 

findings, five codes emerged and four of these codes have sub-codes. Motivation, knowledge, 

thinking skills, development, and psychomotor skills were the codes under this theme. 

Hierarchical representation of these themes and the number of participants that mentioned 

these advantages presented in Figure 1.  

 

Figure 1. Possible advantages of robotic education in kindergarten 

As it is seen in Figure 1, motivation was the most frequently stated advantage of robotic 

education. Eight of the teachers stated that robotic education would increase the motivation of 

the students. T3 explained this issue in his/her words as “They will be very interested, they say 

‘Wow’. In the process of doing it [robot], at that time they gain the objective that you want to 

fulfil. Then they will wonder how the product comes out. Of course, it will be more 

encouraging for them to progress by curiosity’s sake.” Similarly, T4 states that “I don't think 

we will ever try to include them in the activity. I always think they will start by saying ‘Ah!’. I 

think they won't get bored”. 

Also, teachers stated some expected cognitive developments in robotic education. These 
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expectations were categorized under the knowledge code. Sub-codes of these codes were 

understanding technology, understanding how it works, combining pieces, understanding 

sensors, and awareness. Five of the teachers underline that robotic education would help 

students in understanding technology, how it works, and what can somebody do with 

technology. For example, T1 explained his/her ideas as “He can learn about the technology 

that can make the machines which he sees in the cartoons or his dreams. Getting to know the 

technology ... what can be done and what can be achieved with a computer”. Moreover, T1 

also underlines that this education could help children to understand how something works. 

He states that “So, while looking at everything around him, he will be able to understand 

what is done and how, with what logic it is done, with what logic it works”. 

As seen in Figure 1 another code that emerged under this theme was thinking skills. Nine of 

the participants stated that robotic education in kindergarten could help to develop some 

thinking skills. These thinking skills were problem-solving, reasoning, practical thinking, 

algorithmic thinking, creative thinking, critical thinking, and sorting. Five of the participants 

stated that robotic education could teach and increase the problem-solving skills of children. 

For example, T2 states that “I think that this [robotic education] is very important for a 

child’s problem-solving skill”. Also, T5 states that “…I think that even when the educated 

child has problems with his friends, he can easily solve it among themselves. I think they will 

discover a shorter way for problems to reach their consequences”.  

Another advantage that was underlined by participants was developmental benefits and 

categorized under development code. As seen in Figure 1, the development code has 3 sub-

codes (general, characteristics, and social skills) and under these codes, there were also sub-

codes. Firstly, robotic education has potential developmental benefits on opening up a child’s 

horizon, speech development, attention, concentration, and concrete operational state. Three 

of the participants stated that this education might open up a child’s horizon and increase 

children’s knowledge about robotics and technology. For example, T1 clearly states that “It 

will open up a child’s horizon”. Besides, T6 underlines attention and states that “Now, we are 

new to this subject, I can say these with a prediction. Seems like it can be useful to them in 

terms of focusing their attention.” Moreover, one of the participants thought that this 

education might improve concentration ability of the children and another one thought that it 

might help them to operate as if they were at concrete operational state (Huitt & Hummel, 

2003). Secondly, participants stated that there can be developments in the characteristics of 

children in terms of self-confidence, creativity, and productivity. As it is seen in Figure 1, five 

of the participants stated that robotic education would have possible effects on self-

confidence. T5 underlines this possibility as “Their self-confidence is improved. [They can 

say] I can succeed now; I can solve my problems myself. Here  self-confidence is built .” 

Moreover, three of the teachers underlined creativity as a positive outcome of robotic 

education. T6 explained this as “[Robotic education is] something that can improve their 

creativity. We give the materials, and we say what can we do... Here, their creativity also 

improves, and their thinking skills develop. It can be useful in this sense”. The last sub-code 

under this theme was social skills. Two of the participants underline these social skills. One of 

them stated that robotic education may increase collaboration skills and the other one 

emphasized socialization. 

The last code under the advantages of robotic education was psychomotor. Under this theme 

participants’ opinions about possible psychomotor skills that robotic education may increase 

were categorized. Two of the participants stated that robotic education may develop the fine 

motor skills of children. Besides one of the participants underlined that robotic education 
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could develop the design ability of students. 

According to findings, there were some stated disadvantages of robotic education in 

kindergarten. These were categorized under the disadvantages code. Two of the participants 

stated that the cost of the robotic kits was a problem for this education. For example, T1 

underlined the cost as “Now these involve sets. Every school cannot afford these sets.  as they 

are pretty expensive”. One of the participants emphasized that the number of students should 

be limited and crowded classrooms constitute a problem. Also, one of the participants stated 

that robotic education in kindergarten may negatively affect socialization in the classroom. 

Ideal robotic education 

According to findings, ECE teachers have perceptions about ideal robotic education in 

kindergarten. Under this theme, four subthemes emerged during the analysis. These sub-

themes were teacher characteristics, teaching method, content, and context. Under the 

teacher characteristics code, three participants underlined that an ideal robotic education 

teacher should have content knowledge, i.e., knowledge about robotic kits and other soft and 

hard skills to teach these kits.  For example, T1 states that “The friend [teacher] who will do 

the Robotics Training must comprehend the subject area.” Moreover, being  inquiry-minded 

(f=2), being a lifelong learner (f=2), and being a researcher (f=1) are the characteristics that 

participants underlined. Besides this two of the participants emphasized that a technology 

teacher should teach robotic education in the kindergarten instead of the ECE teachers. 

Participants also have various suggestions about the proper teaching method for robotic 

education in kindergarten. The most suggested teaching method was teaching robotic 

education with games. Seven participants stated 13 times that this method is the best way to 

teach robotic education in kindergarten. For instance, T9 states that “Play is a more effective 

method for children, i.e. the age group I am interested in. I would teach it to the children by 

gamifying it “. Similarly, T6 states that “I wish we could give them by games… Children 

learn better with play, or they remember more with games. I think it can be given more easily 

with materials designed for games [game-based education].” The demonstration is the second 

teaching method that teachers mostly suggested. Five participants stated that demonstrative 

teaching should be applied in robotic education. For instance, T4 states that “ We use 

demonstration. We first demonstrate than they imitate”.  Learning by doing is the third 

teaching method that teachers suggested for robotic education in kindergarten. Four 

participants stated that it will be a better method for this instruction. For example, T8 

explained why s/he suggested this method as “I did not want to say what should be done to 

children…For instance I did not want to instruct saying ‘turn it right’ or ‘left’. I did not want 

to limit the creativity of children”. Moreover, two of the participants stated that robotic 

education should not be a separate course and it should be integrated with a curriculum and 

with a STEM perspective. One of the participants underlined that robotic education should be 

a one-to-one activity. Others suggested teaching methods/techniques which were: simple to 

complex (f=3), using visuals (f =3), presentation (f =3), group studies (f =2), project-based 

learning (f =2), brainstorming (f =1), drama (f =1), scaffolding (f =1). 

Another sub-theme that emerged in data analysis was content. Most of the participants 

commented on the needed content of the ideal robotic education. They think that the content 

of robotic education should be enjoyable, game-based, and include visuals. For example, T1 

states that “Content should be mostly visual. Children are illiterate, so they understand from 

pictures and visual elements”. On the other hand, seven participants described the ideal 
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material for robotic education when they ask to state their opinion about content. They 

described the needed teaching materials for robotic education under this sub-theme. Tangible 

and harmless materials were suggested by participants. One of the participants explained the 

proper material as “Since the children are preoperational, of course, tangible materials will be 

better. You can teach on paper, but kids will get bored after a while. So, I think it can be more 

permanent for children if teaching is done with concrete materials, robotic kits…” 

The last sub-theme under the ideal robotic education theme was context. Description of the 

appropriate surroundings of the ideal robotic education in kindergarten is categorized under 

this sub-theme. Sitting plan, context features, context suggestions, and the number of children 

were the codes under this theme. In terms of the sitting plan, four of the participants stated 

that children should be placed face-to-face and children could see each other easily during the 

robotic class. Moreover, participants underlined that children should also see the 

demonstrations easily. For example, T3 describes the ideal place and states that “They can be 

sitting or standing. Because it can change according to the activities we will do. If possible, 

there should be environments where they can both sit and do it on the ground…” Moreover, 

participants underlined context features as a bright, flexible, and plain place.  Besides, five 

participants stated that robotic education should be given in a different classroom designed for 

robotic education. For example, T7 described the ideal place in his words as “First of all, I 

think there should be an independent environment where the child can feel that they will do a 

different activity…so not in class. Some of our schools have practices in the form of a 

workshop”. 2 of these participants also suggested that this workshop should be placed outside 

the kindergarten and children of different schools visit this workshop according to a schedule. 

Besides, one of the participants stated that this workshop should include all of the necessary 

materials. The last code under this sub-theme was the number of students. Only two of the 

participants make suggestions about the number of children in an ideal robotic education 

class. One of them (T6) stated that “Once it shouldn't be too crowded. Especially in our 

group. So it shouldn't exceed 15 individuals. Some things should be done individually and in 

others, a non-crowded environment should be created for children”. On the other hand, T9 

agreed with the limitation in student number and also address willingness and stated that “If 

such training is to be given, it should be based on volunteering ... Of course, others may 

come, but the number of children should be small for this education …”. 

Discussion and Conclusions 

The findings of this study demonstrate the perception of early childhood education 

(ECE) teachers about the status of kindergartens concerning robotic education, possible 

advantages / disadvantages of robotic education, and ideal robotic education. In this part, 

findings will be discussed with existing literature. 

According to the results of this study, the first theme that emerged was the current situation of 

kindergarten for robotic education. First, the results showed that ECE teachers did not have 

experience with robotics but think that robotic education should be in early childhood 

education. Similarly, Piedade (2020) reported a high interest in primary and secondary school 

teachers in robotic education in Portugal. Another study showed Bulgarian, Greek, Croatian 

and Bosnian teachers’, and parents’ positive attitude to robotic education in primary schools 

(Musić, et. al, 2020). On the other hand, teachers also hesitated about using technology at an 

early age but there are technology-free robotic designs like the robotic prototype that Sullivan 

and Bers (2016) used in their study. Therefore, we may conclude that ECE teachers have 

positive attitudes to robotic education but with properly designed robotic kits for early 



How Do Elementary Childhood Education Teachers Perceive Robotic Education in Kindergarten… F.Ugur Erdogmus 

 

Participatory Educational Research (PER)  

-430- 

childhood education, some hesitations may be eliminated. 

Another result of this study related to the current status of kindergartens related to robotic 

education showed that there are many needs like teacher training, materials, curriculum, 

infrastructure, technical support, and parent education for implementing robotic education 

properly in kindergartens. First, results underlined that ECE teachers need training in robotic 

education. Teachers should know about robotics and it can be added to ECE programs in 

universities (Kucuk & Sisman, 2018). Teachers’ beliefs predicted the technology use of ECE 

teachers in their classroom (Blackwell, Lauricella, Wartella, Robb, & Schomburg, 2013), and 

training teachers about robotic education may result in positive beliefs in technology. For 

example, according to an experimental study result, robotic education increased interest and 

self-efficiency to teach with robotic (Jaipal-Jamani & Angeli, 2017). Hence, training both in-

service and preservice ECE teachers about robotic may result in better robotic education in 

class and interest in using this technology in class. Second, there is a need for a proper 

curriculum and materials. The findings of this study showed that robotic education should be 

placed in the ECE curriculum and materials for this education should be provided by the 

education authority. Also, results showed that technical support, infrastructure, and parent 

education were the other needs of the teachers.   

The second theme that emerged in this study showed that ECE teachers thought that there will 

be many advantages of robotic education for children. Among these advantages, motivation 

was the most emphasized possible positive effect of robotic education. Similarly, a qualitative 

study showed that robotic education at the tertiary level had positive effects on learner’s 

intrinsic motivation (Apiola & Tedre, 2013). Moreover, robotic education correlates 

positively with motivation (Aris & Orcos, 2019) and affects the motivation of high school 

students positively (Marín-Marín, Costa, Moreno-Guerrero, & López-Belmonte, 2020). 

Moreover, it increases motivation, devotion, and enjoyment at the primary level (Sáez-López, 

Sevillano-García, & Vazquez-Cano, 2019). Other underlined possible advantages were related 

to knowledge, thinking skills, development, and psychomotor skills. Although there are 

limited experimental studies related to robotic education in the literature, some research 

results showed a significant increase in visual-spatial working memory, programming skills at 

the early childhood level (Di Lieto et al., 2017), computational thinking and creativity at the 

elementary level (Noh & Lee, 2020), improve spatial ability in elementary level (Küçük & 

Şişman, 2020), increase engineering interest of girls (aged 5-7)(Sullivan & Bers, 2019), and 

though not significantly having the potential to increase cognitive and social skills (Ioannou 

& Makridou, 2018). Moreover, according to observational study results, elementary students 

demonstrate creative behaviors during robotic activities (Nemiro, Larriva, & Jawaharlal, 

2017). However, another study showed no significant effect of robotic education on the 

achievement of pupils (Lindh & Holgersson, 2007). These contrasting findings may be the 

result of small sample sizes and problematic experimental designs of research as Zhong and 

Xia (2020) criticized. Besides the advantages of robotic education, the findings of this study 

showed that the cost of the robotic kits, number of students in a class, and possible negative 

effects on socialization were the perceived negative effects of it. Similarly, Mariappan, Sing, 

and Nadaraj (2015) also criticized the cost of the robotic kits. To conclude, robotic education 

is generally considered positively and ECE teachers see great potential in this education. 

However, there should be inexpensive alternatives and solid research studies should be 

conducted to decide whether these perceived advantages are valid or not. 

The last theme that emerged in this study was related to ideal robotic education and its 

features that was described clearly by ECE teachers. They underlined that in an ideal robotic 
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education; teacher characteristics, teaching methods, content, and context were critical issues. 

In terms of teacher characteristics, findings showed that the teacher who will introduce 

robotics in kindergarten should have content knowledge about robotics. Studies show that 

teaching robotic in undergraduate ECE programs results positively in the self-efficiency of the 

teacher to use these kits in their classroom (Jaipal-Jamani & Angeli, 2017). Besides teaching 

method was the other critical issue for the ideal robotic education. The result of this study 

revealed that suggested teaching strategy and techniques were teaching with games, 

demonstration, learning by doing, using visuals, simple-to-complex, group studies, project-

based learning, brainstorming, drama, and integrated curriculum. Similar to these findings in 

21st Century Learning for Early Childhood Guide (2019) play-based learning, peer 

interaction, cooperative learning, combining learning domains were suggested to provide 

21st-century learning for early childhood education. Also, another study underlined that the 

teaching method is an important issue in the quality of robotic education in elementary 

schools, and play-based and problem-based learning were better teaching methods for robotic 

education (Chootongchai, Songkram, & Piromsopa, 2019).   

For an ideal robotic education, ECE teachers suggest enjoyable content with a game-based 

design with visuals. Robotics provides an enjoyable learning environment for children 

(Sullivan & Bers, 2019), and for a qualified robotic education, the content was an important 

factor (Chootongchai et al., 2019). Therefore, we may conclude that for better robotic 

education, there is a need for well-designed content. In ideal robotic education, context also 

has an important role. According to the results of this study, teachers suggested a face-to-face 

sitting plan. Moreover, they underlined that a bright, flexible, and simple learning 

environment would be better for robotic education. They also underlined that robotic 

education should be held in a different class like a laboratory with all the necessary equipment 

and the number of students should be limited. The results of this study also showed that in 

these settings, harmless and tangible materials should be provided to children. There are 

tangible and harmless versions developed by researchers (Mariappan et al., 2015; Sullivan & 

Bers, 2016). However, there should be more research on alternative designs. 

In conclusion, ECE teachers have a positive perception of robotic education. However, the 

current situation of kindergartens may be considered as insufficient. Teacher training, 

material, curriculum, and context were the stated aspects of needs underlined by ECE 

teachers. Therefore, a well-designed robotic education should be planned and delivered by 

answering these needs. 

Suggestions 

The results of this study showed for better robotic education activities in 

kindergartens, researchers and practitioners have many things to do. According to my 

findings, I provide some suggestions in the following lines. 

Suggestions for researchers 

 Potential benefits of robotic education for students should be evaluated in well-

designed experimental studies. 

 Perspective of teachers about robotic education was analyzed by using a qualitative 

method in this study. For better generalizable results, the ECE teachers’ perspective 

may be analyzed with quantitative methods. 
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 Because of the qualitative nature of this study, perceptions of the other countries’ ECE 

teachers about robotic education may vary. Hence, this study may be replicated in 

different countries. 

Suggestions for practitioners 

 Results of this study showed that there is a need for curriculum revision. Robotic 

education may be planned and included in the ECE curriculum. 

 Results also showed that teachers need education about this topic. There can be 

planned training programs for in-service teachers and robotic education can be 

introduced to pre-service teachers in universities.   

 Results showed that the context of education is considered as an important factor by 

teachers. Context design may be considered by policymakers. Also, due to the 

expensiveness of the robotic kits, these materials may be provided to schools for free.  
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