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ABSTRACT

The present study aims to capture the perceptions of primary education teachers about the possibilities of applying
STEM education. It refers to teachers’ attitudes towards science, technology, engineering & technology (STEM),
which arise before and after the implementation of STEM education as well as the contribution of STEM to students
and teachers. The difficulties faced by teachers in the application of STEM in the daily life of their classroom are
also recorded, as well as the reasons that lead to the creation of this difficult situation. In addition, ways to deal
with the obstacles to the application of STEM in educational practice are proposed.
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INTRODUCTION

Many studies have shown that students learn more effectively when
a variety of teaching methods are applied during instruction. For this
purpose, there is an increasing need to enrich teaching in schools and
universities with means of technology and information sciences (ICT),
which offer new teaching methods and upgrade the quality of the
education provided (Bell & Fogler, 1995). Science, technology,
engineering & technology (STEM) education is very important for
students’ education, and it starts very early, as early as preschool.
Globally, a small amount of research has been carried out on educational
robotics in primary education. Most of them concern secondary and
vocational education. In addition, limited research is available that
examines educators’ attitudes and perceptions regarding the use of

robotic technology in primary education.

LITERATURE REVIEW

Primary Education Teachers and STEM

The need to implement STEM in primary education is now a
common admission of the majority of teachers, even for those who
express their concerns, due to a lack of adequate relevant training or

due to a lack of experience.

More specifically, the majority of curricula aimed at elementary

teachers do not adequately prepare them to acquire the ability to design

instructional programs with the assistance of technology or STEM
programs. Due to this inappropriateness of curricula, teachers seem to
feel insecure and ineffective when they have to plan and implement
lessons with the help of new technologies (Bers & Postmore, 2005).

In a research conducted by Fridberg et al. (2023), results from the
Erasmus + botSTEM project are presented, including a theoretical
framework for science, technology, engineering & technology (STEM)
and robotics and teaching activities for preschool teachers and teachers
of four-eight year olds students. In this research, Spanish and Swedish
preschool teachers’ self-efficacy and views on teaching STEM and
robotics are presented, using a mixed methodology based on
questionnaire and focus group interviews. The three-year project has
improved preschool teachers’ self-efficacy in teaching STEM and
robotics, as described in a questionnaire that preschool teachers
answered after the project. Educators speak of an increase in children’s
activity, knowledge and interest, and the obstacles they face in
implementing STEM are mainly structural or technical. It is also
reported that teaching robotics also supports children with special
needs when interacting with peers. Results from botSTEM project
demonstrate benefit of supported long-term professional development

for teaching STEM and robotics in early childhood education.

Also, in a survey involving teachers of various specialties, mainly
public elementary school teachers, they expressed a positive attitude
towards STEM teaching, while participating teachers who had not been
trained in STEM during their undergraduate education voluntarily
wanted to receive this training in the context of in-service training
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(Ozdemir et al., 2018). However, the majority of teachers believe that
they will not be able to implement the new programs in a systematic
and organized manner, due to the pressure they are under from the

increased workload (Papagiannopoulou, 2022).

Furthermore, teachers teaching students with disabilities seemed to
understand the positive contribution of robotics, and the need to use it

more in their teaching (Putnam & Chong, 2008).

In a research by Kappou (2020), the opinions of special education
teachers on the use of robotics in mathematics were investigated. The
results of the survey showed that teachers, in their majority, recognize
the importance of mathematics in everyday life and are interested in
finding new ways to help children with disabilities. On the other hand,
they stated that they do not consider educational robots sufficient for

face-to-face teaching of the whole course.

The aim of another study by Ivanova (2022) was to determine the
level of awareness and implementation by teachers in Bulgaria of STEM
approach and its variations in teaching. Specifically, the subject of the
study was the general conditions, qualities and standards in the
implementation of STEM approach supported by the 76 Bulgarian
teachers of preschool and primary education, who participated in the
research. A large proportion of the interviewed teachers were familiar
with STEM as a concept and activity, but a small percentage had
experience in implementing it in the classroom. 44% of the surveyed
teachers claimed that the use of educational innovations (software
applications, online platforms, cloud technologies, new methodologies,
curriculum, etc.) makes it easier for them to implement STEM activities

and improve their teaching.

A study by Smyrnova-Trybulska et al. (2016) conducted with the
participation of 91 primary school teachers and future teachers in
Poland, Ukraine and Borys Grinchenko Kiyv University contained 15
questions on the pedagogical research “robotics and children”. The
purpose of the study was to determine the needs of modern education
for the introduction of the basic elements of robotics in the educational
process of the primary school. The results of the study carried out in
Poland and Ukraine among in-service teachers and future teachers
show that more than 50% of respondents understand the important role
of STEM education and the necessity of introducing it in primary
school with workshops and other activities. Thus, students will be able
to successfully develop twenty-first century skills in particularly basic
competencies. The study, however, points out that the question
remains open regarding the comprehensive STEM education of teacher
candidates attending pedagogic programs, especially in the
specialization of early childhood education. The teachers in the majority
of them argued that the construction of robots by the children is an ideal
pedagogical activity in primary education and helps them to develop,
motivate to work and gain continuous interest. Also, almost half of the
respondents indicated that during the robotics course the following
useful life skills were formed: the ability to learn independently, the
ability to work in groups and share experiences, the ability to formulate
their own goals and the personal ability to model objects as an essential

skill shaped by the science of robotics.

The purpose of Kanadli’s (2019) study was to examine the views of
teachers and students involved in STEM education. A very large
percentage of the survey participants (80%) stated that STEM education
is most suitable for teaching or learning topics about learning natural
phenomena. They also pointed out that STEM education contributes to

the improvement of life skills, the development of psychomotor skills,

problem solving, scientific process, engineering and design skills, the
cultivation of imagination, the development of inquiry skills, critical
thinking skills, as well as the skills of 21* century. Regarding the
contribution of STEM education to the emotional dimension, it was
emphasized that STEM education attracts attention and interest,
arouses curiosity and provides learning desire and motivation,
enhances students’ self-confidence, and helps students to realize both
real-life problems as well as their own knowledge and skills. Also,
STEM education has been found to contribute more to career
awareness in students and enables them to learn while having fun,
resulting in effective and lasting learning and collaborative and student-
centered learning by providing active participation and relevance of

course content to everyday life.

The aim of a study conducted by Bal and Bedir (2021), was to reveal
the views of teachers implementing STEM education in physics and
mathematics lessons. The study sample consisted of four teachers who
stated that STEM education is related to the fields of physics,
mathematics, engineering and technology. They also argued that STEM
is a necessity of our time and includes basic skills. In addition, they
emphasized that STEM education increases students’ success, improves
their self-confidence, makes learning easier and more permanent,
connects lessons to everyday life, and promotes collaborative learning.
However, during the implementation of these activities, the teachers
stated that they mostly encountered problems with the management of
the classrooms, with the implementation of the activities, due to the
insufficient level of preparedness of the students and with the lack of
equipment. The teachers participating in the research suggested the
implementation of practical seminars for STEM education to overcome

such problems, especially during the preparation of the activities.

The purpose of an earlier survey conducted in America (Coppola,
2015), in the context of efforts to disseminate a new curriculum, was to
record the opinions of secondary school teachers and educators about
the obstacles they face in implementing STEM education in their
classrooms. In particular, the experience of the teachers, their opinion
on the appropriate age for the implementation of engineering curricula
and the obstacles to the teaching of engineering in primary school and
secondary education were investigated. The research sample consisted
of 70 teachers. Teachers expressed an interest in teaching more
engineering, while time and lack of support were presented as barriers
to implementing engineering, issues to consider in developing new

curricula.

Another survey conducted in Turkey showed that teachers’
perceptions of STEM education, although there are some problems,
criticisms and suggestions, are positive (Kizilay, 2018). The main result
of the research is that educators have approached STEM education as
an interdisciplinary approach. Educators defined STEM as “the
combined use of science, mathematics, technology, and engineering
disciplines,” which suggests that they have a general idea of STEM
education. They also pointed to the positive effects of STEM education
on students, the main ones being key 21°* century skills such as problem
solving, teamwork, critical thinking and creativity, skills that help train
people who can adapt to the century in which they live. As a negative
part of the research were mentioned the generally negative perceptions
of teachers regarding the implementation of STEM in their country,
which they characterized it insufficient and that it is only done for
demonstration purposes. Another result of the research is mistakes and

problems in STEM education. Most of the teachers expressed the



Samara & Kotsis / Contemporary Mathematics and Science Education, 4(2), ep23018

3/6

opinion that the biggest mistake in STEM education is the incorrect
understanding of STEM education, the traditional classroom layout,
time constraints and the compliance with the curriculum. Also, STEM
educational applications require a lot of time and a budget. It was
emphasized that the schools, where it will be held should have a
minimum level of technological infrastructure. On the other hand,
some teachers believe that expensive robotic sets are not needed for
STEM education (Hebebci, 2021).

A study conducted on primary teachers in China revealed the
mechanism for computational thinking skills and provided substantial
evidence-based support for the training and assessment of in-service
teachers in STEAM, which is an extension of STEM, in the K-12
student age group (Sun et al.,, 2023). The study showed that STEAM
teachers have significant differences in terms of gender, age, teaching
experience, grade, subjects, and nature of school. Specifically, the
computational thinking skills of male teachers are slightly higher than
those of female teachers. In addition, teachers aged 30-40 years had the
highest level of computational thinking skills. Also, the level of
computational thinking of the teachers was proportional to their
teaching experience. Furthermore, the study showed that
interdisciplinary integrated courses and teaching methods are the
factors that contribute most to the improvement of teachers’
computational thinking skills. Regarding the degree of mastery of
computational thinking by teachers, the results of the study showed that
primary school teachers had the highest computational thinking skills
compared to preschool and secondary school teachers. In addition, the
computational thinking skills of elementary school teachers appeared to
be higher than those of teachers of other disciplines, which may be
related to elementary school science being a core and comprehensive
discipline. Furthermore, the nature of the school appeared to influence
the computational thinking skills of STEAM teachers, as the
computational thinking of private school teachers was higher than the

computational thinking of public school teachers.

In a survey conducted in Malaysia (Wai Leng et al., 2023), in-
service and non-preschool teachers, they considered teachers’ lack of
expertise as the most challenging issue in implementing STREAM
education, which is an extension of STEM, in preschool education .
They also indicated that they really need STREAM-related training,
workshops and conferences so that they can enrich their knowledge of
STREAM training and improve their skills and attitudes towards it.
The survey also revealed that in service kindergarten teachers had
greater concerns regarding the implementation of STEM in the

classroom than their non in service colleagues.

A survey of kindergarten teachers and teachers in Turkey (Ultay &
Ultay, 2020) explored their views on STEM, the implications of STEM
approach, its applicability in preschool education, and the requirements
for its applicability in Turkish educational system. Most teachers had
positive attitudes towards STEM approach and argued that its use in
schools keeps the country advanced in science and technology. The vast
majority of participants believe that STEM approach can be applied in
early childhood education. Some of the participants in this survey stated
that STEM activities support all areas of children’s development, such
as curiosity, creativity and cognitive development. In addition, with
STEM activities, children can actively participate in lessons and
produce unique and innovative products. In this way children develop
a positive attitude towards mathematics, science, technology and

engineering. However, there were also some educators who said they

did not support STEM, citing reasons such as the fact that it requires a
lot of preliminary work and research, and that technology is harmful to
preschoolers. Some of the preschool teachers argued that STEM
approach is not sustainable at this age. The majority of participants
stated that prospective teachers should be trained in STEM approach.
In addition, some of the participants suggested the introduction of some
STEM-based

kindergarten teachers and prospective teachers trained in STEM

courses in the wuniversity curriculum. However,
approach stated that schools in Turkey lack the proper infrastructure to
implement it. Also, the necessity of informing the families of preschool
children in which STEM education is to be implemented, was

emphasized.

In a study conducted on prospective teachers (Kaygisiz et al., 2020),
physics class was highlighted as the most appropriate class for the use
of robotics. The reasons given by the teachers are that the science course
is “too abstract for the students” and that “it is difficult for the students
to understand it”. They also argued that coding could contribute to
students’ thinking and collaborative working skills, such as problem
solving, algorithmic thinking, multiple thinking and awareness of
details. And this is because robotics involves programming and is

directly related to algorithms.

As mentioned in the above research, there are some factors that
prevent the integration of new technologies and educational robotics in
primary schools. One factor is the financial crisis, financial resources
(Mumtaz, 2000), while other factors are, in the case of robots, according
to Benitti and Spolaér (2017), the fact that schools do not have
infrastructure for all students and teachers do not have the knowledge
to integrate it into their practices. Also, for Greece, the training of
teachers in educational robotics is not implemented free of charge by
the Ministry of Education, but the teachers who wish to be trained are
forced to bear the cost of the seminars they attend themselves (Batsios,
2021).

Another interesting study in Turkey explored teachers’ views on
design-skills workshops and STEM education (Arslan, 2021). The
sample consisted of 12 teachers. Participants stated that design-skills
labs contributed to their development and that schools could integrate
design-skills labs into education if they improved their infrastructure.
They also argued that universities should provide undergraduate
students with courses in design-skills labs and schools should provide
teachers with ongoing training in these labs. Survey participants
supported the benefits of STEM education but emphasized that they did
not know enough about STEM education and that the curriculum was
not aligned with STEM education. They also reported that the curricula
in Turkey were not suitable for STEM education and suggested that the
Ministry of National Education shall undertake projects to improve the
curricula related to this education. The participating teachers in the
research also claimed that they had not received undergraduate training
in designing skills workshops, while others had received undergraduate
training for them in different courses. In addition, due to the large
number of students, it is not possible to reflect on the processes, while
there is a lack of methodological support, and the school community is
not convinced of the positive results of the application of robotics

(Papagiannopoulou, 2022).

In a research by Batsios (2021), it is mentioned as another factor
that makes it difficult to integrate robotics in primary schools the time
required, both during the lesson (construction, design, testing and
cleaning) and during preparation outside the classroom (creating new
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lesson plans, collecting materials, setting challenges and preparing
computers). Also, other factors that concern teachers are the cost of
materials and the limited space in the classroom, as well as a very small
number of primary schools has equipped robotics laboratories, most of
which were created at the expense of the parents’ and guardians’

associations of the schools (Batsios, 2021).

STEM education is not only important for students, but also for
teachers. In a study by Simsar et al. (2023), it was shown that physics
with STEM activities positively influenced conceptual changes related
to physics regarding non-in-service teachers. Teachers’ conceptual
shifts increased regarding the concepts of stone and soil, living and non-
living things, force, motion, and balance. Also, this training helped
correct teachers’ misconceptions in various science subjects (e.g., earth
and space science, life science, and physical science) and encouraged
them to use concepts correctly. In this way, teachers were properly

prepared to be ready when called upon to teach in classroom.

On the other hand, another study by Annawati et al. (2022)
investigated whether there was a significant difference between
perceived attitude, knowledge, and application of STEM, before and
after implementation of STEM training, by a group of 77 kindergarten
teachers in Indonesia, who they already had experience applying STEM
in the classroom. These kindergarten teachers joined a professional
development program consisting of a one-day introductory seminar, a
two-month online course, and a one-day final seminar. Findings of this
study revealed that there were no significant differences in teachers’
attitudes before and after online professional development program, as
teachers in Indonesia already had high attitudes toward STEM
education, prior to their participation in specific professional
development program. A high correlation was also observed between

attitudes towards STEM and knowledge regarding it.

The non-correlation of experience in STEM and teachers’ attitudes
towards it is also expressed by a literature survey conducted in Russia
(Martynenko et al., 2023) with the aim of investigating the opinions of
teachers towards STEM approach. Teachers’ STEM attitudes were
characterized as favorable, somewhat positive, and moderately positive.
Studies of teachers report no gender differences. Also, private school
science teachers are more supportive of STEM education than their
public school colleagues. University students’ attitudes were favorable
toward STEM, while high school students’ attitudes were moderate.
University and pre-university attitudes towards STEM did not appear
to be influenced by gender. However, some pre-university studies show
gender differences in their attitudes towards STEM. STEM training
and practice increased college students’ STEM attitudes. Additionally,
pre-university STEM programs positively influence attitudes toward
STEM. However, there is research (Tang et al., 2020) that argues that
teachers who come from non-technological fields may not have the
technological skills to use educational robotics. Many educators also feel
uncertain and fearful about STEM content, which affects their
confidence in STEM education (MacDonald et al., 2020).

In research by Papadakis et al. (2019) it was found that more
experienced teachers are more concerned and have a rather negative
feeling and attitude regarding the use of educational robotics in the
formal curriculum. On the other hand, younger teachers believe that
incorporating robotics into preschool education improves student
learning outcomes. Furthermore, the investigation of prospective
teachers’ knowledge of STEM (Zdybel et al, 2019), showed that
teachers’ knowledge of the essence and subject of STEM education was

rather superficial and not based on scientific knowledge. Although the
majority of respondents stated that they were aware of the term STEM,
they associated it with a broadly understood holistic education rather

than a problem-solving strategy or scientific thinking.

CONCLUSIONS

As it appears from the literature review, the majority of teachers
have a positive attitude towards STEM education, especially the
younger ones in contrast with the more experienced ones (Papadakis et
al., 2019), although there are some surveys in which teachers have a
negative attitude, which results from the difficulties of applying STEM
in the reality of their school (Batsios, 2021) or due to the lack of
appropriate relevant training (Arslan, 2021; Tang et al., 2020).

On the other hand, there are studies that indicate that there is no
correlation between the education of teachers in STEM and their
attitude towards this education (Martynenko et al., 2023). In summary,
from the bibliographic review of the present study, it emerges that the
difficulties in the implementation of STEM education in primary

education are, as follows:

1. The time required, both during the lesson and during the
preparation outside the classroom (Batsios, 2021, Sevimli &
Unal, 2022) and the pressure teachers feel with the increased
workload (Papagiannopoulou, 2022).

2. Large number of students in classes (Papagiannopoulou, 2022).

3. Materials’s cost and the limited classroom space (Batsios, 2021),
although there are some educators who believe that expensive
robotic sets are not needed for STEM education (Hebebci,
2021).

4. The very small number of primary schools in Greece that have
equipped robotics laboratories, which are created with the
financial support of the Associations of Parents and Guardians
(Batsios, 2021).

5. The uncertainty and fear of teachers coming from non-
technology fields and fear about STEM content (MacDonald et
al,, 2020, Tang et al., 2020).

6. The lack of sufficient knowledge about STEM education and
the non-alignment of the curriculum with STEM education
(Arslan, 2021).

7. The economic crisis and the lack of financial resources,

especially in Greece (Mumtaz, 2000).

8. The perception of some teachers that technology is harmful for
preschool children (Ultay & Ultay, 2020).

9. Especially for Greece, the training of teachers in educational
robotics is not implemented free of charge by the Ministry of
Education, but the teachers who wish to be trained are forced
to pay by themselves the financial costs of the seminars they
attend (Batsios, 2021).

Despite the difficulties there are many benefits from the
implementation of STEM, which could be summarized, as follows:

1. Increase of students’ activity, knowledge and interest and

students’ with special needs support (Fridberg et al., 2023).
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2. Development in students of twenty-first century skills in
particularly basic competencies (Smyrnova-Trybulska et al,,
2016).

3. Itis the most suitable educational approach for teaching or for
children to learn topics related to natural phenomena (Kanadli,
2019), as well as for students with special educational needs
(Putnam & Chong, 2008).

4. Increases students’ success, improves their self-confidence,
makes learning easier, and more permanent, combines lessons
with everyday life, and promotes cooperative learning (Bal &
Bedir, 2021).

5. Keeps country advanced in science and technology (Ultay &
Ultay, 2020).

6. Supports all areas of children’s development, such as curiosity,
creativity and cognitive development, encourages them to
actively participate in lessons and produce unique and
innovative products and develop a positive attitude towards
mathematics, science, technology and in engineering (Ultay &
Ultay, 2020).

7. Contributes to the correction of teachers’ misconceptions in
various scientific topics, so that they use them correctly, when

they are called to teach them in classroom (Simsar et al., 2023).

8. Contributes to the development of students’ thinking and
cooperative work skills, especially when using robotics, which
involves programming and is directly related to algorithms
(Kaygisiz et al., 2020).

9. Contributes to the development of children’s psychomotor
skills (Kanadli, 2019).

10. Contributes to the development of preschool teachers’ self-
efficacy in teaching STEM (Fridberg et al., 2023).

11. The construction of robots by children is an ideal pedagogical
activity in primary education and helps them to develop,
motivate to work and gain continuous interest (Smyrnova-
Trybulska et al., 2016).

12. Contributes to the effective and permanent learning of students
(Kanadli, 2019).

In order to deal with the difficulties of implementing STEM, the
following proposals are proposed by the same teachers:

1. The supported long-term professional development of teachers
for teaching STEM in early childhood education (Fridberg et
al., 2023).

2. The training of teachers, their participation in relevant
workshops and conferences (Wai Leng et al., 2023).

3. The introduction of some STEM-based courses in the

university teacher training program (Ultay & Ultay, 2020).

4. Integration of design-skills workshops in primary education
(Arslan, 2021).

Author contributions: All authors were involved in concept, design,
collection of data, interpretation, writing, and critically revising the article.
All authors approved the final version of the article.

Funding: The authors received no financial support for the research and/or
authorship of this article.

Ethics declaration: This study does not require ethical approval since it is

based on existing literature.

Declaration of interest: Authors declare no competing interest.

Data availability: Data generated or analyzed during this study are

available from the authors on request.

REFERENCES

Annawati, B. D., Tamah, S. M., & Kumala Dewi, C. D. C. (2022).
Improving early childhood teachers’ professionalism in STEM
education. International Journal for Cross-Disciplinary Subjects in
Education, 13(2), 4678-4684. https://doi.org/10.20533/ijcdse.2042.
6364.2022.0575

Arslan, O. (2021). A different perspective on design-skill workshops
and STEM education: Teachers’ opinions. Journal of STEM Teacher
Institutes, 1(1), 58-65.

view/6

https://jstei.com/index.php/jsti/article/

Bal, A. P, & Bedir, S. G. (2021). Examining teachers’ views on stem
education. European Journal of Education Studies, 8(3), 327-341.
https://doi.org/10.46827/ejes.v8i3.3650

Batsios, C. (2021). Robotics in education: educational utilization of robotic
constructions in the teaching of mathematical concepts and informatics.
https://dspace.uowm.gr/xmlui/handle/123456789/2262

Bell, J. T., & Fogler, H. S. (1995). The investigation and application of
virtual reality as an educational tool. In Proceedings of the American
Society  for Education  Annual

Engineering Conference.

https://www.cs.uic.edu/~jbell/Professional/Papers/aseepap2.pdf

Benitti, F. B. V., & Spolaér, N. (2017). How have robots supported
STEM teaching? In M. Khine (Ed.), Robotics in STEM Education.
Springer, Cham. https://doi.org/10.1007/978-3-319-57786-9_5

Bers, M. U., & Portsmore, M. (2005). Teaching partnerships: Early
childhood and engineering student teaching math and science
through robotics. Journal of Science Education and Technology, 14, 59-
73. https://doi.org/10.1007/s10956-005-2734-1

Coppola, S. M. (2015). Assessing teachers’ experiences with STEM and
perceived barriers to teaching engineering [Paper presentation]. The
ASEE Annual Conference &
https://doi.org/10.18260/p.23583

Fridberg, M., Redfors, A., Greca, I. M., & Garcia Terceno, E. M. (2023).
Spanish and Swedish teachers’ perspective of teaching STEM and

Exposition.

robotics in preschool-results from the bot STEM project.
International Journal of Technology and Design Education, 33, 1-21.
https://doi.org/10.1007/s10798-021-09717-y

Hebebci, M. T. (2021). Investigation of teacher opinions on STEM education.
In M. Shelley, I. Chiang, & O. T. Ozturk (Eds.), Proceedings of ICRES
2021--International Conference on Research in Education and Science (pp.
56-72). ISTES
proceedings/25

Organization.  https://www.2021.icres.net/

Ivanova, E., (2022). Implementation of STEM approach and its varieties

in Bulgaria-historical overview and current situation. In
Proceedings of the 14t International Conference on Education and New

Learning Technologies (pp. 3603-3609). IATED. https://doi.org/10.
21125/edulearn.2022.0884

Kanadli, S. (2019). A meta-summary of qualitative findings about
STEM education. International Journal of Instruction, 12(1), 959-976.
https://doi.org/10.29333/iji.2019.12162a


https://doi.org/10.20533/ijcdse.2042.6364.2022.0575
https://doi.org/10.20533/ijcdse.2042.6364.2022.0575
https://jstei.com/index.php/jsti/article/view/6
https://jstei.com/index.php/jsti/article/view/6
https://doi.org/10.46827/ejes.v8i3.3650
https://dspace.uowm.gr/xmlui/handle/123456789/2262
https://www.cs.uic.edu/~jbell/Professional/Papers/aseepap2.pdf
https://doi.org/10.1007/978-3-319-57786-9_5
https://doi.org/10.1007/s10956-005-2734-1
https://doi.org/10.18260/p.23583
https://doi.org/10.1007/s10798-021-09717-y
https://www.2021.icres.net/proceedings/25
https://www.2021.icres.net/proceedings/25
https://doi.org/10.21125/edulearn.2022.0884
https://doi.org/10.21125/edulearn.2022.0884
https://doi.org/10.29333/iji.2019.12162a

6/6

Samara & Kotsis / Contemporary Mathematics and Science Education, 4(2), ep23018

Kappou, A. (2020). Views of primary and secondary education teachers on
the integration of educational robotics into the educational process.
https://www.researchgate.net/publication/339433583_Education
al_Robotics_Application_in_Primary_and_Secondary_Education_
A_Challenge_for_the_Greek_Teachers_Society

Kaygisiz, G. M., Uzumcuy, O., & Melike, U. F. (2020). The case of
prospective teachers’ integration of coding-robotics practices into
science teaching with STEM approach. Elementary Education Online,
19(3), 1200-1213. https://doi.org/10.17051/ilkonline.2020.728020

Kizilay, E. (2018). STEM alanlarinin birbirleri ile iliskisi hakkinda fen
bilgisi dgretmen adaylarinin gériisleri [Opinions of pre-service
science teachers about the relationship between STEM fields].
Egitim  ve 5(2), 174-186.
https://dergipark.org.tr/tr/download/article-file/612427.

MacDonald, A., Huser, C., Sikder, S., & Danaia, L. (2020). Effective
early childhood STEM education: Findings from the Little Scientists
evaluation. Early Childhood Education Journal, 48(3), 353-363.
https://doi.org/10.1007/s10643-019-01004-9

Martynenko, O. O., Pashanova, O. V., Korzhuev, A. V., Prokopyev, A.
L, Sokolova, N. L., & Sokolova, E. G. (2023). Exploring attitudes
towards STEM education: A global analysis of university, middle

Toplum  Arashrmalan  Dergisi,

school, and elementary school perspectives. EURASIA Journal of
Mathematics, Science and Technology Education, 19(3), em2234.
https://doi.org/10.29333/ejmste/ 12968

Mumtaz, S. (2000). Factors affecting teachers’ use of information and
communications technology: A review of literature. Journal of
9, 319-341.

Information  Technology for Teacher Education,

https://doi.org/10.1080/14759390000200096
Ozdemir, A. S., Sevimli, Aydin, E., & Derin, G. (2018). Examining the
opinions of mathematics teacher candidates onthe effectiveness of coding
activities in the teaching-learning process [Paper presentation]. British
Society  for  Research  into  Learning  Mathematics.
https://www.researchgate.net/publication/339103214_Examining
_the_opinions_of_mathematics_teacher_candidates_on_the_effect

iveness_of_coding_activities_in_the_teaching-learning_process

Papadakis, S., Vaiopoulou, J., Sifaki, E., Stamovlasis, D., Kalogiannakis,
M., & Vassilakis, K. (2019). Factors that hinder in-service teachers
from incorporating educational robotics into their daily or future
teaching practice. In Proceedings of the 13th International Conference on
Computer Supported Education (pp. 55-63). https://doi.org/10.5220/
0010413900550063

Papagiannopoulou, T. (2022). Readiness of primary and secondary
education teachers to implement STEM activities: Cognitive and affective
dimension. https://dspace.lib.uom.gr/handle/2159/27258

Putnam, C., & Chong, L., (2008). Software and technologies designed

for people with autism: What do users want? In Proceedings of the
10" International ACM SIGACCESS Conference on Computers and

Accessibility (pp. 3-10). ACM Press. https://doi.org/10.1145/
1414471.1414475

Sevimli, E., & Unal, E., (2022). Is the STEM approach useful in teaching
mathematics? Evaluating the views of mathematics teachers.
European Journal of STEM Education, 7(1), 01. https://doi.org/10.
20897/ejsteme/ 11775

Simsar, A., Jones, 1., & Burak, D. (2022). Preservice early childhood
teachers’ science conceptual changes with STEM-based science
activities. Journal for the Education of Gifted Young Scientists, 10(2),
291-312. https://doi.org/10.17478/jegys.1113590

Smyrnova-Trybulska, E., Morze, N., Kommers, P., Zuziak, W., &
Gladun, M. (2016). Educational robots in primary school teachers’ and
students” opinion about STEM education for young learners [Paper
presentation]. International Conferences on Internet Technologies
& Society, Education Technologies, and Sustainability, Technology
and Education. https://files.eric.ed.gov/fulltext/ED571601.pdf

Sun, L., You, X., & Zhou, D. (2023). Evaluation and development of
STEAM teachers’ computational thinking skills: Analysis of
multiple influential factors. Education and Information Technologies.
https://doi.org/10.1007/s10639-023-11777-7

Tang, A. L. L, Tung, V. W. S., & Cheng, T. O. (2020). Teachers’
perceptions of the potential use of educational robotics in
management education. Interactive Learning Environments, 31(1),
313-324. https://doi.org/10.1080/10494820.2020.1780269

Ultay, N., & Ultay, E. (2020). A comparative investigation of the views
of preschool teachers andteacher candidates about STEM. Journal of
Science Learning, 3(2), 67-78. https://doi.org/10.17509/jsl.v3i2.
20796

Wai Leng, A. P., Chong, M. C., Mustafa, M. C., & Modh Jamil, M. R.
(2023). Issues and challenges for the implementation of preschool
stream education: What do the preschool teachers say? Southeast
Asia Early Childhood Journal, 12(1), 54-69.
https://ojs.upsi.edu.my/index.php/SAEC]/article/view/6808

Zdybel, D. P., Pulak, I., Crotty, Y., Fuertes, M., & Cinque, M. (2019).
Developing STEM skills in kindergarten: Opportunities and
challenges from the perspective of future teachers. Elementary
Education in Theory & Practice, 14(54), 71-94. https://doi.org/10.
35765/eetp.2019.1454.06


https://www.researchgate.net/publication/339433583_Educational_Robotics_Application_in_Primary_and_Secondary_Education_A_Challenge_for_the_Greek_Teachers_Society
https://www.researchgate.net/publication/339433583_Educational_Robotics_Application_in_Primary_and_Secondary_Education_A_Challenge_for_the_Greek_Teachers_Society
https://www.researchgate.net/publication/339433583_Educational_Robotics_Application_in_Primary_and_Secondary_Education_A_Challenge_for_the_Greek_Teachers_Society
https://doi.org/10.17051/ilkonline.2020.728020
https://dergipark.org.tr/tr/download/article-file/612427
https://doi.org/10.1007/s10643-019-01004-9
https://doi.org/10.29333/ejmste/12968
https://doi.org/10.1080/14759390000200096
https://www.researchgate.net/publication/339103214_Examining_the_opinions_of_mathematics_teacher_candidates_on_the_effectiveness_of_coding_activities_in_the_teaching-learning_process
https://www.researchgate.net/publication/339103214_Examining_the_opinions_of_mathematics_teacher_candidates_on_the_effectiveness_of_coding_activities_in_the_teaching-learning_process
https://www.researchgate.net/publication/339103214_Examining_the_opinions_of_mathematics_teacher_candidates_on_the_effectiveness_of_coding_activities_in_the_teaching-learning_process
https://doi.org/10.5220/0010413900550063
https://doi.org/10.5220/0010413900550063
https://dspace.lib.uom.gr/handle/2159/27258
https://doi.org/10.1145/1414471.1414475
https://doi.org/10.1145/1414471.1414475
https://doi.org/10.20897/ejsteme/11775
https://doi.org/10.20897/ejsteme/11775
https://doi.org/10.17478/jegys.1113590
https://files.eric.ed.gov/fulltext/ED571601.pdf
https://doi.org/10.1007/s10639-023-11777-7
https://doi.org/10.1080/10494820.2020.1780269
https://doi.org/10.17509/jsl.v3i2.20796
https://doi.org/10.17509/jsl.v3i2.20796
https://ojs.upsi.edu.my/index.php/SAECJ/article/view/6808
https://doi.org/10.35765/eetp.2019.1454.06
https://doi.org/10.35765/eetp.2019.1454.06

	INTRODUCTION
	LITERATURE REVIEW
	Primary Education Teachers and STEM

	CONCLUSIONS
	REFERENCES

