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ABSTRACT This research aimed to determine preschool teachers' views, the current situation, and schools regarding STEM 
education. A case study, which is a qualitative research approach, was used for this research. The study group was determined 
by the purposeful sampling method. The research study group comprises 10 preschool teachers with STEM education courses. 
In the research, semi-structured interviews were conducted to determine preschool teachers' opinions. Semi-structured 
interviews lasted between 9 and 15 minutes. The interview was analyzed with content analysis. As a result of the research, it 
was determined that preschool teachers have limited knowledge about STEAM, have positive effects on children, have 
educational and activity needs, and have difficulty finding resources. According to teachers, STEAM activities for preschool 
students should be age/level appropriate, selected according to the student's interest, should include science and mathematics 
subjects, if necessary, the process should be gamified, children should have fun in the process, children should be taken to the 
center starting from the problem situation, supported by art and art and technological tools.  
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1. INTRODUCTION 
One of the important educational challenges in this 

century is to equip individuals with different skills from 
different fields in order for them to adapt and survive in a 
rapidly changing and technologically developing world 
(Turiman et al., 2012). Individuals need multiple 
competencies in more than one subject and skills. In 
addition, the problems faced in today's science and 
technology-rich society have become more complex than 
ever. Solving such problems requires solutions from the 
convergence of multiple disciplines. STEM education is a 
contemporary approach that helps students gain scientific 
and technological literacy and keep up with technological 
and scientific developments and innovations. Researchers 
define STEM education differently (Angier, 2010; Bybee, 
2013; Dare et al., 2019; Herschbach, 2011; Moore et al., 
2020). According to Dare et al. (2019), some common 
features of STEM-related studies can be related to the 
definition of STEM. These carrying out STEM education 
in the context of interesting daily life (Bryan et al., 2015; 
Honey et al., 2014), intentional, explicit connections 
between science, technology, engineering, and 
mathematics and their modeling in such a way that they will 
be used in STEM careers (Bryan et al. 2015; Honey et al., 

2014), developing 21st century skills (Bryan et al., 2015; 
Honey et al., 2014), emphasis is placed on student-centered 
pedagogies (Breiner et al., 2012; Bryan et al., 2015; Labov 
et al., 2010; Rinke et al., 2016; Sanders, 2009). Based on 
these features, Yıldız and Zengin (2023) defined STEM 
education as an up-to-date approach that centers students 
from kindergarten to higher education, emphasizes 21st-
century skills, and enables multidimensional learning by 
integrating different fields. Numerous scholars have 
suggested that the integration of arts and STEM fields can 
be invaluable and provide many important contributions to 
core STEM disciplines (Connor et al., 2015; Daugherty, 
2013; Boy, 2013; Peppler, 2013; Sousa & Pilecki, 2013; 
Yakman, 2008). Thus, STEM education emerged by adding 
art discipline to STEM education. The aim of STEAM 
education is to provide students with active learning 
environments where they can become excited, curious, and 
active learners who can take control of their own learning 
(Daugherty, 2013). The STEAM approach is an approach 
that aims to bring solutions to existing approaches in the 
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disciplines of science, technology, engineering, and 
mathematics from a holistic perspective within the 
determined limitations of life problems based on real-life 
information. STEAM requires using 21st-century skills such 
as entrepreneurship, life, career, critical thinking, learning, 
and innovation (Honey et al., 2014; Riechert & Post, 2010; 
Yamak et al., 2014). The skills acquired at an early age 
significantly affect the later years of life (Yıldız & Zengin, 
2021). Researchers agree that STEAM education should be 
started in preschool (Chesloff, 2013; DeJarnette, 2012; 
Dilek et al., 2020; Moomaw & Davis, 2010; Scientific and 
Technological Research Council of Turkey [TÜBİTAK], 
2004; Weng & Li, 2020). With STEAM education, children 
work collaboratively, get concrete experiences through 
learning by doing, and make sense of their surroundings. 
In addition, with STEAM education, children can solve 
problems by using the knowledge they have acquired in 
science and mathematics disciplines from engineering and 
technology (Kennedy & Odell, 2014). Therefore, it can be 
said that starting STEAM education from preschool is 
important for the future life of individuals (Jamil et al., 
2018; Katz, 2010; McClure et al., 2017). There are studies 
in the related field literature indicating that the STEAM 
education materials available in early childhood are poor 
(Butera et al., 2016; Hong Wang et al., 2021; John et al., 
2018; Lowrie & Larkin, 2020; Parette et al., 2010; Schroeder 
& Kirkorian, 2016; Shrestha, 2021; Weng & Li, 2020). In 
addition, most of the technologies, especially in STEAM-
supported activities, are not explicitly designed for specific 
educational purposes, and the opportunities they provide 
are known to be insufficiently researched and used in 
teaching and learning (Bower & Sturman, 2015). Yıldız and 
Zengin (2023) stated in their research that the number of 
qualitative studies conducted in preschools in Turkey is 
limited. Therefore, it is considered that every research to be 
conducted on STEAM and STEM education in preschool 
is important for writing. In particular, it is considered that 
determining the current situation and needs of preschool 
teachers is important for the dissemination of 
STEAM/STEM education. This research aimed to 
determine preschool teachers' views, current situations, 
and needs regarding STEAM education. 

2. METHOD  

2.1 General Background 
The article is part of the doctoral thesis titled "The 

Development and Evaluate the Effect of STEAM 
Activities Supported with Web 2.0 Tools for Preschool 
Students (Thesis No:806364) ". In this part of the research, 
a case study, which is one of the qualitative research 
approaches, was used. A case study describes and examines 
the research subject in a real environment with defined 
boundaries (Birinci et al., 2009; Creswell et al., 2007). The 
limitation in case studies is that the condition can be 
distinguished from other conditions in terms of place, time, 
or some physical boundaries (Creswell, 2012). In this 
context, the situation to be chosen as a research topic may 
be a person, an administrator, a student, a program, or a 
group such as a classroom, a school, or a community 
(Creswell, 2012). If the people conducting interviews or the 
observations to be made on the subject to be examined can 
be limited, they can be considered a situation (Merriam, 
1998). In this context, determining the study group as 
preschool teachers who included STEAM/STEM 
applications in their classrooms was considered a situation. 
The research flow chart is given in Figure 1. 

2.2 Sample  
The study group was determined by the purposeful 

sampling method. In the purposeful sampling method, the 
analysis units are not selected selectively but include the 
process of selecting them to serve a specific purpose 
(Tashakkori & Teddlie, 2003). In other words, in the 
selection of individuals to be interviewed, it is considered 
whether they are directly related to the research subject 
rather than their power to represent the universe (Neuman, 
2012; Yıldırım & Şimşek, 2013). In the research, teachers 
were selected according to the criteria of implementing 
STEM activities in their classrooms and having knowledge 
about STEM. In this context, the study group consisted of 
10 preschool teachers who met these criteria. The teachers 
who participated in the semi-structured interviews were 
given the code names Yaz, Eva, Nur, Aya, Lal, Güz, Ala, 
Nez, Asu, and Oya. 

 
Figure 1 The research flowchart 
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2.3 Data Collection Tool 
In the research, semi-structured interviews were 

conducted to determine the opinions of preschool 
teachers. The researcher prepared ten questions. The 
questions were examined in terms of language, scope, and 
content validity by three academicians working in two 
science education and one preschool branch of science 
who are experts in their field. Necessary arrangements have 
been made. Three questions were removed from these 
arrangements, and two were edited regarding language 
knowledge. In the semi-structured interviews, the 
following questions were asked: STEAM definitions for 
preschool teachers, situations for recommending STEAM 
education, the activities they use and the content of these 
activities, the effects of the education they use on children, 
the points where they are struggling and the needs of the 
children and the problems they are experiencing. The 
teachers' answers were listened to without interruption, and 
necessary questions were asked. The interviews were audio 
recorded. There was no time limit. The interviews lasted a 
minimum of 9 minutes and a maximum of 15 minutes. 

2.4 Data Collection and Analysis 
Before the research, the necessary permits were 

obtained for semi-structured interviews with preschool 
teachers. The aim of the interviews was explained to the 
preschool teachers, and the interviews started after the 
teachers chatted for a while so that they could respond 
naturally. The semi-structured interviews were recorded on 
audio. Voice recordings were listened to, transcribed, and 
edited. Semi-structured interviews were analyzed using 
content analysis. Content analysis is a technique used in the 
analysis of qualitative data that allows researchers to 
discover, meaningfully reveal, and in-depth examine the 

messages in the data obtained from sources such as voice 
recordings, written documents, video recordings, or 
pictures during communication (Fraenkel et al., 2011; 
Neuman, 2014). Content analysis is defined as the process 
of bringing together similar data around certain concepts 
and themes and organizing them in an understandable way 
(Yıldırım & Şimşek, 2013). In content analysis, qualitative 
research data are analyzed in four stages: coding the data, 
finding themes, organizing the codes and themes, and 
describing and interpreting the findings. In this research, 
these stages were followed. Two independent researchers 
created codes and themes to ensure the reliability of the 
research. The coding performed by two researchers was 
checked. The numbers of agreement and disagreement 
were determined, and the reliability of the research was 
checked using the reliability = consensus/ (consensus + 
disagreement) formula of Miles and Huberman (1994). A 
consensus (reliability) of 94% was achieved. 
 

3. RESULT 
The definitions by preschool teachers for STEAM 

education are given in Table 1. 
Table 1 shows that Yaz, Eva, Nur, Lal, and Nez define 

STEAM education as "the combination of science, 
technology, engineering, art, and mathematics fields." In 
contrast, Aya, Güz, Ala, Asu, and Oya define it as "the 
combination of science, technology, engineering, and 
mathematics fields." Preschool teachers' opinions on the 
effects of STEAM education are given in Table 2. 

All preschool teachers agreed that STEAM activities 
should be used in the classroom and that STEAM activities 
have positive effects. When Table 2 is observed, it is seen 
that many preschool teachers state that STEAM activities 
are effective in "Gaining the necessary skills for the future." 

Table 1 Definitions by preschool teachers for STEAM education 

STEAM definition Yaz Eva Nur Aya Lal Güz Ala Nez Asu Oya 

The combination of science, technology, 
engineering, art, and mathematics fields 

X X X  X   X   

The combination of science, technology, 
engineering, and mathematics fields 

   X  X X  X X 

 
Table 2 Preschool teachers' opinions on the effects of STEAM education 

The effects of STEAM education Yaz Eva Nur Aya Lal Güz Ala Nez Asu Oya 

Gaining the necessary skills for the 
future 

X X X  X  X X X X 

Influencing your career choice X  X     X X  
Awareness raising X X X   X     
Having a fun time    X  X     

 
Table 3 Preschool teachers’ views on the needs of STEAM education 

The need for a teacher Yaz Eva Nur Aya Lal Güz Ala Nez Asu Oya 

The need for in-service training X X X X X X X X X X 

The Need for Content/Resources X X X X X X X X X X 

Material needs  X  X X  X    
STEAM platform development   X        
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Yaz, Nur, Nez, and Asu expressed their thoughts in the 
form of "Influencing career choice," Yaz, Eva, Nur 
"Creating awareness," and Aya and Güz "Having a fun 
time." The views of preschool teachers on the needs of 
STEAM education are given in Table 3. 

When Table 3 is examined, it is seen that all preschool 
teachers stated that they have "In-service training need" 
and "Content/Resource need" needs. Eva, Aya, Lal, and 
Nur also emphasized the need for "material needs," and 
Nur emphasized the need for "STEAM platform 
development." The opinions of preschool teachers about 
the available content related to STEAM education are 
given in Table 4. 

Table 4 shows that all preschool teachers stated that 
they had difficulty finding content. While finding content, 
Yaz, Eva, Nur, Aya, Lal, Ala, Nez, and Oya "used the 
internet/social networks," Yaz, Eva, Ala, Nez and Asu 
"could not be sure of the accuracy of the existing content," 
Eva, Lal, Nez and Asu "used Turkish sources" Yaz, Nur, 
Nez, and Oya stated that "they differentiated secondary 
school resources". Preschool teachers' opinions on what 
the STEAM activity content should be are given in Table 
5. 

All teachers agree that STEAM activities should be 
age/level-appropriate. Many teachers have stated that the 

activities should be based on students' interests. In 
addition, Summer, Eva, Nur, Fall, and Ala activities 
emphasized the need to "include Science and Mathematics 
subjects, Summer, Fall, Ala, and Nez "To support 
technological tools." Yaz, Nur, Lal, Nez, and Oya stated 
that it should "start with a problem situation," while Aya 
and Nez stated that it should be "gamified." Preschool 
teachers' opinions on the STEAM activity process are given 
in Table 6. 

In the activity process category, most teachers 
recommend conducting activities as a group. Lal, Nez, and 
Oya recommend "practicing with family participation," and 
Asu recommends "practicing one-on-one." In the 
frequency of activity category Eva, Nur, Lal, Ala, Asu, and 
Oya, "Two days a week" and Yaz, Aya, Güz, Nez, "One 
day a week." 

 
4. DISCUSSION 

This research aimed to determine preschool teachers' 
views, current situations, and needs about STEAM 
education. When the results obtained from the interviews 
are examined, teachers who use STEM activities in their 
classes know the STEM concept. However, some do not 
have any information about "A," that is, "Art" while 
explaining the STEAM stand-in. It can be said that 

Table 4 Preschool teachers about the available contents related to STEAM education 

Source Yaz Eva Nur Aya Lal Güz Ala Nez Asu Oya 

Difficulty finding content X X X X X X X X X X 

Making use of the Internet/social 
networks 

X X X X X  X X  X 

Inability to be sure of the accuracy of 
existing content 

X X     X X X  

Lack of resources in the Turkish 
language 

 X   X   X X  

Differentiating secondary school 
resources 

X  X     X  X 

 
Table 5 Preschool teachers' opinions on STEAM activity content 

STEAM Activity Content Yaz Eva Nur Aya Lal Güz Ala Nez Asu Oya 

Event content X X X X X X X X X X 
Suitability for age/level X X X  X  X X  X 
According to student interest X X X   X X    

Includes Science and Mathematics 
subjects 

X  X  X   X  X 

Starting with the problem situation X      X X X  

Supporting with technological tools    X   X    

 
Table 6 Preschool teachers' opinions on the STEAM activity process 

Activity Process Yaz Eva Nur Aya Lal Güz Ala Nez Asu Oya 

To practice with groups of 5-6 people X  X X X X X   X 

Making an application with family 
participation 

    X   X  X 

Making a one-to-one application         X  
Frequency of Activity           
Two days a week  X X  X  X  X X 
One day a week X   X  X  X   
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preschool teachers have limited knowledge about STEAM. 
Similarly, there are studies in the literature that determine 
that teachers have a lack of knowledge about STEAM 
(Dubek et al., 2021; Herro & Quigley, 2017; Keçeci, 2023; 
Mercan & Kandır, 2019; Süldür, 2019). It is thought that 
the reason for this situation is the insufficient information 
given to teachers about STEAM. Teachers who find it 
necessary to use STEAM activities in preschool also 
mentioned the positive effects of STEM education, such as 
skill acquisition, impact on career choice, and awareness 
raising. Regarding STEAM education, teachers who 
emphasized that there are training and activity needs stated 
that they also need to develop materials and the STEAM 
platform. The related literature also stated that preschool 
teachers had insufficient materials (Jamil et al., 2018; John 
et al., 2018; Park et al., 2017). They also stated that they had 
difficulty finding content about STEAM activities. They 
usually used the internet and could not be sure of the 
accuracy of the sources they found. Studies indicate 
insufficient engineering education materials for educators 
or parents in the relevant literature (Butera et al., 2016; 
Parette et al., 2010; Schroeder & Kirkorian, 2016). 
Similarly, Hong Wang et al. (2021) stated that the current 
early childhood science and engineering curricula are weak. 
In this context, the development of STEAM preschool 
curricula is important.  

Preschool teachers about the STEAM activity content 
have said that it should be appropriate for the traditional 
age/level, it should be selected according to student 
interest, it should include science and mathematics 
subjects, the process should be gamified, and children 
should have fun in the process and be taken to the center. 
In addition, preschool teachers stated that starting with the 
problem situation should be supported by art and 
supported by technological tools. When the literature is 
examined, similarly, STEAM education in preschool, 
children are centered (Aldemir & Kermani, 2017; 
Güldemir, 2019; Kermani & Aldemir, 2015; Kewalramani 
et al., 2020; Lin et al., 2021; Lowrie & Larkin, 2020; Tank 
et al., 2018; Tippett & Milford, 2017; Weng & Li, 2020), 
gamified (Dilek et al., 2020), effective use of technology is 
required (Bagiati et al., 2010), should start with the problem 
situation (Ng et al., 2022; Simoncini·& Laser, 2018), should 
be entertaining (Lee, 2006) and engaging (Jamil et al., 2018). 

Preschool teachers stated that the STEAM activity 
process can be performed with small groups of 5-6 people, 
it can be performed with family participation, and it can be 
applied one-on-one by a teacher. Research investigating the 
transition of young children to formal schooling found that 
early childhood teachers are primarily interested in 
children's ability to function effectively as part of a group 
(Dockett & Perry, 2004). Doing STEAM activities in 
groups during preschool would be more helpful. In 
addition, most of the teachers stated that it would be 

enough for STEAM activities to occur two days a week, 
while some stated that one day a week would be enough. 

 
5. CONCLUSION 

The research findings indicated that preschool teachers 
exhibited limited comprehension of the STEAM 
definition, with some teachers unable to articulate the 
nature of the art discipline. In light of these findings, 
implementing professional development programs for 
educators is recommended to improve their understanding 
of STEAM education. Furthermore, the research revealed 
that preschool teachers expressed a need for training and 
acknowledged the positive impact of STEAM education on 
children. The teachers further articulated a need for 
activities and resources, emphasizing the importance of 
open-access resources to address their limited resources. 
The establishment of an e-platform to address these needs 
is recommended. According to preschool teachers, the 
development of STEAM activities for preschool students 
should adhere to the principles of age and level 
appropriateness, with activities selected based on student 
interest. The incorporation of science and mathematics 
topics is recommended when deemed necessary. 
Gamification is advised to ensure an engaging learning 
experience, focusing on the process rather than merely the 
outcome. Incorporating art and technological tools is also 
recommended, with the problem-solving process centering 
on the child. In this context, it is recommended that the 
development of STEAM activities should incorporate 
these features. 
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