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Abstract

Purpose: This study investigates the effect of STEM implementations on computational thinking skills and technology usage
standards of classroom teacher candidates. The experimental method “One-group Pretest-Posttest Design” has been used in
the study. In line with the purpose of the study, data on Computer Thinking Skills and Technology Use Standards of pre-service
teachers who participated in STEM education practices for 11 weeks were collected and analyzed at the beginning and end of
the procedure.

Design/Methodology/Approach: The experimental method “One-group Pretest-Posttest Design” has been used in the study.
Ninety pre-service teachers who took Science and Technology Laboratory Practices | and Il courses from Kastamonu University
Faculty of Education and the primary school teaching department participated in the study.

Findings: According to the results of the study, while it was seen that the candidates for STEM implementations were not
generally effective in their classrooms, their preferences in one of the nearby backgrounds from one of the sub-dimensions
considered only by the computer.

6z

Calismanin amaci: Bu ¢alismanin amaci Tinkercad Programi temelinde tasarlanan STEM uygulamalarinin sinif 6gretmeni
adaylarinin Bilgisayarca Dusinme Becerisi ve Teknoloji Kullanim Standartlarina etkisini incelemektir. Calisma amaci
dogrultusunda 11 hafta boyunca Tinkercad Programi temelinde tasarlanan STEM egitimi uygulamalarina katilan 6gretmen

adaylarinin uygulama basinda ve sonunda Bilgisayarca Diisinme Becerileri ile Teknoloji Kullanim Standartlarina yonelik veriler
toplanmig ve analiz edilmistir.

Materyal ve Yéntem: Tek grup 6n test-son test deneysel modelinde desenlenen calismaya Kastamonu Universitesi Egitim
Fakultesinin sinif 6gretmenligi boliminde 6grenim goéren Fen ve Teknoloji Laboratuvar Uygulamalari 1l dersini alan 90
6gretmen adayi katilmistir.

Bulgular: Galisma sonuglarina gére STEM uygulamalarinin sinif 6gretmeni adaylarinin Bilgisayarca Dusiinme Becerileri ve
Teknoloji Kullanim Standartlarinin genel ortalamasi Uzerinde etkili olmadigi goérilirken, sadece bilgisayarca dusiinme
becerilerinin alt boyutlarindan biri olan elestirel diisiinme boyutunda anlamli bir artig oldugu belirlenmistir.
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INTRODUCTION

The changing needs of the world since the beginning of the 21st century have led individuals to be individuals who can acquire
knowledge, be creative, think critically and be productive. This change paved the way for the transformation of educational needs.
Because education has a vital role in raising individuals with the quality that society needs. In other words, most of the social
dynamics, especially the economy, are based on the human workforce. Individuals with the required qualifications to meet this
need are educated in schools that prepare their students for future business life (Robinson, 2010). This mission of educational
institutions compels them to develop continuously in parallel with the change in society, science, technology and the economy.

Methods seem to be necessary. As a result of all these cycles, more and more education systems; it is noteworthy that it should
be student-centered, innovative, integrated with technology, and oriented towards the discovery of information resources and
production. With this aspect, it is seen that education and training environments should be reviewed and integrated with
alternative methods such as problem-based teaching, project-based teaching, flipped classrooms and STEM (Science-Technology-
Engineering Mathematics) that focus on digital skills and develop inquiry, problem-solving and production skills instead of
traditional teaching methods. In this way, students who are part of the education system will be able to participate actively in the
future society (Paul et al., 2014; Scaradozzi et al., 2019).

Along with alternative methods, many skills have been brought to the literature. It is noteworthy that many technology-based
skills, such as programming, design, and computational thinking, have entered the literature with new methods. Skills can be
differentiated for teachers and students. Today, the use of integrated alternative methods focusing on more than one skill in
education environments provides an advantage in terms of realizing many teaching goals and developments together at the end
of the process. In this way, students’ high-level thinking and realization skills such as computer, creativity, critical and problem-
solving can develop as a whole, with the help of technological content and tools, not only in the use of computers in educational
environments (Korkmaz et al., 2014; Gulgun et al., 2017). When the sub-skill dynamics are examined, it can be said that all of them
center on the student, can be customized according to the characteristics and needs of the students, and most importantly, the
student is active in the process. Among the alternative methods, it can be said that STEM is the most skill-focused method since
it simultaneously considers the skills in Science-Technology-Engineering-Mathematics.

The primary purpose of STEM education is; to produce a solution for situations encountered in daily life by associating multiple
different fields; is to actively implement the analysis, design, implementation and evaluation processes (Bozkurt-Altan et al., 2016;
Rogers & Porstmore, 2004). Although many definitions have been made for STEM education, which was first applied in the USA
and named with the initials of the words science, technology, engineering and mathematics, all of them should be interpreted as
a holistic, interdisciplinary interpretation of the science mentioned above, technology, engineering and mathematics and many
skills at the same time. It is seen that it is considered to be implemented by taking into account (Bybee, 2010; Dugger, 2010; Guzey
etal, 2014; Meng et al., 2014; Morrison, 2006; Smith & Karr-Kidwell, 2000; Yamak et al., 2014). Thanks to this feature, it is expected
to develop individuals’ skills such as problem-solving, scientific, critical and creative thinking, communication and collaboration,
entrepreneurship, etc., during and after the STEM education process (Bybee, 2010; Morrison, 2006; Yiizbasioglu et al., 2020).

Countries make arrangements in their central education policies depending on the changing educational status and needs. By
incorporating integrated teaching methods into teaching environments, educational situations suitable for the needs of the age
are created. The most important example in our country is that the Ministry of National Education started to prefer the methods
for STEM education and coding skills in the curriculum under the title of Science, Engineering and Entrepreneurship Practices
(MEB, 2018b). According to the STEM Education Report, which was first prepared in 2015 by the Ministry of National Education,
General Directorate of Innovation and Educational Technologies, there was no action plan for STEM education in our country. It
is seen that both the 2015-2019 and Vision-2023 action plans prepared in line with this report include strategies for the
development of STEM, computational thinking and digital skills (MEB, 2020; YEGITEK, 2015).

Although it was aimed to increase the quality of education at the international level with STEM education, which was started
be implemented in the fourth grade of primary education in 2017, with the decision to include it in the curriculum in our country
in 2015, the lack of the sufficient number of specialist teachers to provide this education was a limitation. Although many in-
service training courses were organized for teachers to eliminate this limitation, it was insufficient. At this point, the most
appropriate solution is that STEM education should be added to the curriculum of science, mathematics, computer, classroom
and pre-school teaching programs as a module on its own, instead of being treated as a sub-topic in the main module. In this way,
it is aimed for students to find solutions to the problems they encounter in their daily lives from a perspective they have developed
by considering more than one discipline. It is thought that these gains will indirectly enable countries to reach productive
individuals, question, acquire and process information, be enterprising and innovative and have a high workforce (Lacey & Wright,
2009; Wang, 2012). At this point, it is essential to define the skills above correctly to determine and implement the teaching
methods, techniques, and contents to be used in gaining these skills.

Skills needed today; 21st-century skills are defined as ATC21S (Assessment and Teaching of 21st Century Skills), P21
(Partnership for 21st-century learning), World Economic Forum skills and Ministry of National Education skills and are grouped
into six categories (ATCS2, 2012; MEB, 2017; PFCL, 2014; WEF, 2016). When the skills are evaluated holistically, it can be said that
the common point of all of them is that they focus on their skills following technology standards (technology literacy,
computational (computer) thinking, digital literacy, etc.), problem-solving, innovation, creative and critical thinking, and
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productivity skills. Although it is seen that subjects such as creativity, innovation and critical thinking are frequently covered in the
studies (e.g. Gllhan & Sahin, 2018; Dilber, 2020; Sagsoz, 2019; Soros et al, 2018), the studies on computational (computer) thinking
skills It is seen that the number of studies has only increased compared to the past (Sahiner & Kert, 2016). In this context, it would
be appropriate to define this skill first.

Computational (computer) thinking skill is defined as a skill that all individuals should have in order to produce an innovative
and creative solution with the help of technological tools in the face of a problem, within the steps of the scientific process, with
a focus on production (Berikan, 2018; Giirel & Emre, 2017; Light, 1999; Wing, 2006; Sendurur, 2018; Simsek, 2018; Tas, 2018;
Yolcu, 2018). To be explained in more detail, the computational (computer) thinking skill is defined by Cetin and Toluk Ugar (2017)
as “the process of creating new information or decisions that gain meaning as a result of a certain algorithmic process by making
calculations and inferences”. When STEM education is considered, it can be said that STEM and Computational (computer)
thinking overlap in terms of using many stages and disciplines to solve a problem (Yildiz, 2017). The most crucial factor to be
considered for both is that a structured and planned teaching environment and evaluation steps should be prepared carefully and
meticulously. It would be correct to define the level of skills to design these process steps healthily and effectively. Another
common point of STEM and Computational (computer) thinking skills is using technological tools in problem-solving. In this case,
it is expected to pay attention to the technology usage standards of individuals to produce the right solution or to include the
tools in the production process.

With the inclusion of computational (computer) thinking skills and STEM education in the curriculum, many scientific studies
have begun to be conducted to determine its effect and the gains as a result of the implementation process. To take a look at
some of the studies on STEM, the following results emerge. It is seen that STEM education studies often focus on science education
and coding, are widespread in the period from pre-school to higher education, and results are given in terms of attitude, academic
achievement, problem-solving, computational (computer) thinking, creativity, technology use standards (Alan, 2020; Akgilindiiz,
& Akpinar, 2018; Aydin et al., 2017; Aydin, 2019; Benitti, 2012; Benitti & Spoladr 2017; Canbazoglu & Tiimkaya, 2020; Cakir et al.,
2019; Khanlari, 2016; Karaahmetoglu & Korkmaz, 2019; Kog, 2019; Rubio et al., 2013; Saeli et al., 2011; Sagat, 2020; Yildirim, 2016).
As another result of the studies on STEM education, it can be said that the least number of studies among the sub-dimensions it
focuses on is on computational (computer) thinking skills (Gllbahar et al., 2019; Lockwood & Mooney, 2018). In this context,
conducting studies on STEM, technology usage standards, and computational (computer) thinking skills is essential. From this
point of view, this study aimed to determine the primary school teacher candidates' information-process (computer) thinking skills
and technology usage standards in the STEM Education process. In this context, answers to the following questions were sought.

e Does the STEM education received by the primary school teacher candidates affect their Computational (computer)
Thinking Skills?

e Does the STEM education received by the primary school teacher candidates affect the Digital Skills Technology
Standards?

METHOD/MATERIALS

Research Design

This study was designed in the “single group pre-test-post-test” experimental model. Since the researchers in the experimental
designs manage the variables, data can be collected to determine the relationship between the variables. According to this model,
measurement is carried out before and after the experiment. In this design, the pretest and post-test results of the study group
are compared in terms of the dependent variable. The difference between the tests indicates the effect of the independent
variable or variables on the dependent variable. In addition, the model is applied to a single study group with the easy case
sampling method (Buyiikoztirk et al., 2018; Cohen et al., 2007; Karasar, 2000; Sencer & Sencer, 1978). Although there are many
experimental designs, it is considered more appropriate to use single-group experimental designs due to the nature of studies
investigating the effect of a new training method (Creswell, 2012).

This study used a single group pre-test and post-test experimental design without a control group since the changes in pre-
service teachers' computer thinking skills and educational technology standards scores before and after STEM applications were
examined. The control group was not preferred; It is the examination of the effect of STEM application’s independent variable on
the dependent variables of computational thinking skills and educational technology standards by limiting it to the activities in the
Science and Technology Laboratory Practices Il course. In this context, it was thought that comparing the experimental and control
groups was not significant within the scope of the study.

Study Group

A total of 90 pre-service teachers, 78 female and 12 male, who studied in the Primary School Education Program of an
Education Faculty in the Western Black Sea Region and took the Science and Technology Laboratory Practices Il course,
participated in the study. In the Science and Technology Laboratory Practices Il scope, they were divided into sub-study groups
according to their wishes and participated in the activities during the implementation process. In this direction, since the
participants in the study group were selected, pre-service teachers were included in the study with the appropriate sampling
method (Dornyei, 2007).
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Data Collection Tools

In the study, two separate scales were applied to the participants at the beginning and when the application was completed.
These scales;

1- Computational (Computer) Thinking Skill Scale: The scale was adapted by Korkmaz et al. (2015). It is a five-point Likert-type
scale and consists of five factors. There are 22 items on the scale. Creativity, algorithmic thinking, collaboration, critical thinking,
problem-solving and total Cronbach Alpha reliability coefficients are respectively; It was determined as 0.640, 0.762,0.811, 0.714,
0.867 and 0.809. These values for the project, respectively; 0.854, 0.831, 0.874, 0.799, 0.882.

2-Technology Standards Scale: The scale was developed by Misirli (2013). It consists of 21 items and four dimensions. It is a 5-
point Likert type. Reliability coefficients in the dimensions of technology literacy, creativity, digital citizenship and participation,
and innovation, respectively, were 0.874, 0.729, 0.574 and 0.620. These values in the project; 0.773, 0.893, 0.621, 0.653.

Data Collection Process

To determine whether there is a difference between pre-service teachers’ computational (computer) thinking skills and
technology usage standards before and after the STEM applications designed based on the Tinkercad Program during the data
collection process in the research, the Computational (Computer) Thinking Skill Scale and the Technology Standards Scale pre-test
and post-test has been applied.

Data Analysis

SPSS 22 Package Program was used to analyze the data in the research. In addition to descriptive statistics, dependent groups
t-test was used to determine the effect of STEM education designed based on the Tinkercad Program on pre-service teachers’
computational (computer) thinking skills and technology usage standards.

Implementation Process

A summary of the STEM applications carried out based on the Tinkercad Program in the research is given in Figure 1.

Tinkercad Based Stem Implementations

Figure 1. Implementation Process

Within the scope of the practices carried out within the framework of the study, the implementation process of which is
summarized in Figure 1, pre-service teachers participated in the STEM training designed based on the 11-week Tinkercad Program
within the scope of the Science and Technology Laboratory Practices Il course. Students were divided into groups of 3-5 people.
Firstly, theoretical information about 3D printers and printing processes was given. Then, the Tinkercad program was started, and
the program was introduced. The training was given on the tools and how to use them. The pre-service teachers were asked to
design a keychain, pen holder and an item that they would use to learn the program and see the products they designed in the 3D
printer before proceeding with the practical applications. Then, four experiments were selected from TUBITAK “Design and Build”
experiments. These experiments were determined as | Become the Wind, Let's Design a Wheeled Ship, Catapult Design, and
Balloon Car. Each group planned the materials needed for these experiments and how they would design them. After making their
own interpretations, they designed them in the Tinkercad Program. Design examples of pre-service teachers are given in Figure 2
below.
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Figure 2. Examples of designs made by pre-service teachers

The designed objects and experimental materials were also printed on the 3D printer. Student groups carried out their
experiments with printed materials. The unsuccessful groups during the experiments re-examined the materials and rearranged
their designs. The 3D printed outputs of the pre-service teachers' designs are shown in Figure 3.

Figure 3. Examples of products printed on a 3D printer

Figure 3 shows printed and assembled samples of the experimental materials designed by the pre-service teachers both in
preparation for the design process and during the experiments.

FINDINGS

Within the scope of the study, the effect of STEM applications designed based on the Tinkercad Program taken by the primary
school teacher candidates on computational (computer) thinking skills and digital skill technology standards was investigated. In
this context, scales for both variables were applied before and after. The dependent group’s t-test findings regarding the data
obtained at the end of the application are presented in the tables below. According to this:

The paired t-test results performed to determine the primary school teacher candidates’ computational thinking skill test
scores at the end of the experimental process are presented in Table 1 in terms of general and sub-dimensions.
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Table 1. T-test results for dependent groups regarding pre-test and post-test scores of pre-service teachers’ computational
thinking skills

Factor Test N X ss sd t p

Creativity Pre-Test 90 16,54 3,25 89 0,074 0,941
Post- Test 90 16,51 3,27

Algorithmic thinking Pre-Test 90 13,42 3,71 89 -1,934 0,056
Post- Test 90 14,18 3,42

Cooperation Pre-Test 90 15,95 3,53 89 0,298 0,766
Post- Test 90 15,80 3,79

Critical thinking Pre-Test 90 13,36 3,54 89 -2,532 0,013*
Post- Test 90 14,33 3,44

Problem-solving Pre-Test 90 22,44 4,00 89 2,232 0,028*
Post- Test 90 20,96 5,92

Total Pre-Test 90 81,72 13,13 89 -0,043 0,966
Post- Test 90 81,79 13,14

*p<0,05

The average scores of the primary school teacher candidates before and after the experimental process from the
computational thinking skill scale are shown in Table 1. According to Table 1, the total scores of the pre-test result of the primary
school teacher candidates’ computational thinking skill levels were X =81.72, while the post-test result was X=81.79. The scores
were close, and no significant difference was observed between the pre-test and post-test scores. When the sub-dimensions are
examined, the Creativity scores pre-test result is X=16.54; the post-test result is X=16.51, the Algorithmic Thinking score pre-
test result is X=13.42, the post-test result is X=14.18, Collaboration scores pre-test X=15, When it is 95, the post-test result
is X=15.80, the Critical thinking scores pre-test result is X=13.36, the post-test result is X=14.33, the problem-solving score pre-
test result is X=22.44, while the post-test result is X=20.96 has been determined. When the sub-dimensions were examined
within themselves, no statistically significant difference was found between the pre-test and post-test critical thinking and
problem-solving scores (p>0.05). However, a significant difference was found in favor of the posttest in the critical thinking
dimension and the pretest in the problem-solving dimension ( X=13.36; X=14.33, p=0.013; p<0.05; X=22.44; X=20.96, p=0.028;
p<0.05). There was no significant difference in the Creativity, algorithmic thinking, and cooperation dimensions.

The paired t-test results performed to determine the primary school teacher candidates' educational technology standards
test scores at the end of the experimental procedure are presented in Table 2 in terms of general and sub-dimensions.

Table 2. T-test results for dependent groups regarding pre-test and post-test scores of classroom teacher candidates in
educational technology standards

Factor Test N X ss sd t p

Creativity Pre-Test 90 14,71 2,87 89 -4,129 0,000*
Post- Test 90 15,97 2,95

Technology literacy Pre-Test 90 42,47 6,07 89 -1,036 0,303
Post- Test 90 43,21 6,48

Innovation Pre-Test 90 11,26 1,91 89 -3,082 0,003*
Post- Test 90 12,01 2,33

Digital citizenship and Participation Pre-Test 90 14,83 2,73 89 -3,094 0,003*
Post- Test 90 15,78 2,94
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Total Pre-Test 90 83,27 11,09 89 -2,851 0,005*

Post- Test 90 86,97 12,98

*p<0,05

The average scores of the pre-service classroom teachers from the technology standards scale before and after the
experimental procedure are shown in Table 2. According to Table 2, the total scores of the technology standards levels of the
classroom teacher candidates were determined as X=83.27 in the pre-test and X=86.97 in the post-test. The scores were close,
and no significant difference was observed between the pre-test and post-test scores. When the sub-dimensions are examined,
the Creativity scores pre-test result is X=14.71; the post-test result is X=15.97, the technology literacy score pre-test result
is X=42.47, the post-test result is X=43.21, the Innovation score pre-test result X=11. At the age of 26, the post-test result
was X=12.01, the digital citizenship and participation scores were determined as pre-test results of X=14.83, while the post-test
result was X=15.78.

When Table 2 is examined, it has been determined that the pre-test and post-test scores of the pre-service teachers in
educational technology standards have increased in terms of all dimensions and total scores. This difference in the dimension of
technology literacy was not significant. A statistically significant difference was found in creativity, innovation, digital citizenship
and participation dimensions and total scores ( X=14.71; X=15.97, p=0.000; p<0.05; X=11.26; X=12). .01, p=0.003,
p<0.05, X=14.83, X=15.78, p=0.003, p<0.05, X=83.27, X=86.97, p=0.005 ; p<0.05).

DISCUSSION and CONCLUSION

STEM education is an innovative approach that has become increasingly common in our country and the world and is trying to
be added to many teaching contents. Due to this spread, much research and studies on the subject have been done and continue
to be done. This research aims to examine the effects of STEM education on the technology use skills and computational thinking
skills on which the design skills used in the education process are based on the Tinkercad Program. In this study, the effect of STEM
education on basically two types of skills was investigated. In this context, STEM education activities were given to the teacher
candidates participating in the study based on the systematically designed Tinkercad Program for 11 weeks. The relevant skills
were measured and evaluated at the beginning and end of the process.

At the end of the research, it was determined that STEM applications performed based on the Tinkercad Program did not affect
the general average of computational thinking skills of primary school teacher candidates, but only a significant increase in the
critical thinking dimension, which is one of the sub-dimensions of computational thinking skills. Considering the coding and design
dimensions within the STEM activities carried out based on the Tinkercad Program, this study, which is also used in STEM
education, shows that the success of design and coding does not affect computational thinking skills, as in studies examining the
effects of these dimensions on computational thinking skills by actively using these dimensions. It has been determined that there
are other studies (Kukul, 2018; Yolcu, 2018). However, when the studies of Turan (2019), Ertugrul-Akyol (2020) and Berkan (2018)
are taken into account, it is noteworthy that there are also studies where the opposite is in question. According to studies
indicating that the perceived benefit from STEM education has a positive effect on the implementation process and the result, it
has been determined that there is no change in the average scores of individuals who perceive that they will not benefit from
STEM education in their career processes (Bahar & Adiguzel, 2016; Mau et al., 2019). Within the scope of the Science Curriculum
(MEB, 2018a), applications similar to STEM activities are carried out under the title of Science, Engineering and Entrepreneurship
Applications. In this topic, students are expected to identify the problem, realize the design, turn it into a product, and use
marketing strategies. In the current study, separating the design process from the curriculum, including technology skills, may
have led the classroom teacher candidates to negative thoughts about their contribution to the teaching process in their teaching
life. In other words, individuals who think they will not benefit from STEM applications professionally do not develop in terms of
skills that are tried to be gained through STEM education. Based on these views, it brings to mind that the pre-service teachers’
thinking that STEM applications are not a method that contributes to the teaching processes or that it is challenging to implement
may affect the change in the average score.

According to a study conducted by Wang et al. (2017), it is seen that STEM applications are challenging to overcome as the
source of the negative results obtained for the skills aimed to be gained with STEM applications. Within computational thinking,
individuals are expected to plan, overcome and adapt to new situations in problem-solving processes. As seen in the problem-
solving sub-dimension, it is seen that primary school teacher candidates have problems with these skills. It can be thought that
this result is because there are challenging situations for teacher candidates in STEM applications based on the Tinkercad Program.

Although there was no significant difference in computational thinking skills at the end of the study, it was determined that
there was a decrease in the behaviors exhibited in the problem-solving sub-dimension, which is a sub-dimension of skills. This
result contrasted with the studies conducted by Secer (2020), Oztiirk (2018), Akkaya (2018), and Cho and Lee (2013), which showed
that problem-solving skills increased as a result of STEM education. It can be said that this decrease determined as a result of the
study is due to the direct use of exemplary design activities used in the current research instead of using mental processes in the

| Kastamonu Education Journal, 2022, Vol. 30, No. 4|



896

solution of the activities used in the implementation process. At this point, Angeli et al. (2016) considered it appropriate to
examine and test it in the context of level, content and method.

Considering the changing world dynamics and daily needs, the knowledge and skills expected to be possessed by the members
of society can be gained by qualified teachers, especially in educational environments. At this point, solving technological problems
and using the necessary cognitive processes will be easier, thanks to computational thinking skills (Bocconi et al., 2016; Giilbahar
et al,, 2019). Although it was determined in this study that STEM education did not have a direct effect based on the Tinkercad
Program, it is recommended to increase studies that include alternative tools and methods during STEM applications. It is thought
that the fact that these tools and methods will primarily increase their technology competencies will contribute to computational
thinking. The results obtained in the current research in the dimension of technology literacy also support this situation.

When the study was examined in the context of educational technology standards of primary school teacher candidates, It
was determined that the pre-test scores of the primary school teacher candidates from the educational technology standards
scale differed significantly from the scores at the end of the application. This result is in line with the study by Aguila (2015) and
Murat (2018) examining the effects of STEM education on 21st-century skills, which are technology usage standards among sub-
dimensions. According to this increase seen in almost all dimensions, it is thought that STEM applications contribute to acquiring
knowledge and skills of primary school teacher candidates about educational technology. This inference also finds a response from
the studies of Uluyol and Eryilmaz (2015). The primary purposes of STEM applications realized based on the Tinkercad Program
are to carry out a design process and to improve existing designs. It can be said that the realization of these applications within
the research scope improves the teacher candidates’ creativity and innovation skills at the point of the design process. When we
look at technology standards in general, they first emerged in the 90s and then developed with the disciplines of engineering and
science. As an effect of this development, the concept of technology literacy has entered the curriculum as a dimension of STEM
applications. This situation can explain how STEM and technology usage standards are intertwined. In other words, thanks to the
technology dimension that is a part of STEM education, it is natural to see an improvement in the technology usage standards of
individuals participating in STEM applications. According to some studies, even individuals whose average score for technology
usage standards is determined as moderate; is determined that technology, society and science are related in an integrated way,
and technology usage standards are at a reasonable level, and the inference obtained from the study finds its counterpart (Aydin
& Silik, 2018). Accordingly, it is thought that it will be essential to conduct studies on the impact of STEM practices on various
other high-level skills, including technology standards.
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