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Abstract STEM education is an integrated approach that
combines science, technology, engineering and mathematics
disciplines with different subjects in real life situations,
together and simultaneously. The views of pre-service
teachers introduced to STEM by means of workshops that
presented information and scales on STEM education
regarding the subject were collected in this study. The
participants of the study were the senior class students at the
Recep Tayyip Erdogan University, Faculty of Education,
Department of Primary Education, Physical Sciences (37
members) and Mathematics Education (20 members). A
survey with open-ended questions was used to collect data. A
descriptive content analysis was performed and the data were
summarized in the tables. The results showed that the
pre-service teachers have more positive views about the
STEM approach, and there is not a significant difference
between the views of science and mathematics teachers.
Also, they reported positive views about making such
applications in their future classes.

Keywords STEM Education, The Pre-service Teachers
of Science and Mathematics, Pre-service Training

1. Introduction

STEM  (Science, Technology, Engineering and
Mathematics) education, one of the significant developments
in the education of twenty first century, is an approach that
combines engineering and mathematics content and skills [2,
5, 15, 19, 25]. STEM was first introduced by the American
National Science Foundation (NSF) as the combination of
science, technology, engineering and mathematics [23, 28].
STEM is an integrated approach, teaching science,
technology, engineering and mathematics disciplines with
different subjects in real life situations, together and
simultaneously [17]. STEM education allows students to
understand the world as a whole rather than in parts and
eliminates the impediments present between science,
technology, engineering and mathematics disciplines by

integrating a combined learning and teaching approach [20].
Thus, STEM education emphasizes the synthesis of
knowledge among these four disciplines and possesses
integrating properties [18].

Due to the fast economic, social, scientific and
technological developments of our age, students need to be
raised as individuals with twenty first century skills such as
creative and innovative, critical thinking, problem solving,
decision making skills as well acknowledge about scientific
reading-writing, life and career, and sense of responsibility.
The twenty first century skills and competencies are quite an
endeavor for any educational system. It involves not only a
continuous change in decision-making, but also the society
as a whole has to care about the future of children, and
provide what is necessary to help them to achieve their own
personal goals, empowering and nurturing them from their
early years as autonomous citizens who will have the
self-confidence to create their own future [27].However, this
does not seem possible with a science education that teaches
only the basic concepts. In other words, skills like creativity,
critical thinking, problem solving and collaborative working
skills cannot be acquired to students with the classical
education approach [29]. Therefore, application of new
approaches and practices in education institutions becomes a
necessity [22]. It is intended to educate students in an
integrated way and allow them to gain twenty first century
skills through the STEM education. In this regard, science,
technology, engineering and mathematics disciplines play a
significant role in developing these twenty first century skills
[1, 4, 24]. Gaining these skills is also important for making
decisions in social, economic and political issues [24].1t is
noted that students trained with STEM education grow up to
be problem solver, innovative, self-confident, logically
thinker, science and technology author-reader individuals
and those STEM programs using information technologies
contribute the development of critical thinking skills of
students [16]. However, students lacking STEM skills could
not head towards science and engineering related professions
or disciplines that require literacy in mathematics, science
and technology [7].

Moreover, STEM education bears a strategic importance



1480

for Turkey to sustain its international competitive power and
therefore, innovations in the field of STEM have become
critical for the country's economic competitiveness [11]. Our
country requires highly qualified STEM work power in order
to increase its innovative capacity. That’s why our young
generation needs to be brought up from early age with the
ability to perform natural sciences, engineering and
technology researches. In this respect, STEM related studies
will make a contribution specifically to science, technology,
mathematics and engineering education and to the country's
economy and development in general. Thus, they will lead
the country to be one of the developed states [21].

Organisation  for  Economic  Co-operation  and
Development [OECD] (2009) data show that according to
the views of school principals, quantitative deficiency in
qualified teachers is high in Turkey, which impedes primary
education [13], and there is an intense criticism about the
teachers, who are expected to educate the work power that
will specialize in STEM fields, are not educated enough as
required by our age [11]. Corlu and Corlu [13] (2012)
determined in their study that pre-service teachers educated
in the field of physics have difficulties in transferring and
correlating the mathematics formulation to measuring and
evaluation processes. Pre-service teachers need to develop
their basic mathematics skills and the importance of a strong
knowledge of mathematical process and concept required to
become successful in science based on academic questioning
is revealed [10]. It is indicated that teachers possessing
teaching knowledge only in their fields of specialization will
not be sufficient to bring up the human power required by
our country [11]. However, a STEM teacher possesses other
knowledge from the field of STEM in addition to their field
of specialization. This improved knowledge gives the
teacher an effective STEM practitioner competence in both
the field and field education. That is why characteristics of
STEM teachers and education of field teachers is of critical
importance for our country [9]. In this regard, it is suggested
to increase the STEM teaching skills of teachers and
pre-service teachers by means of in-service training. Also,
during the education given in faculties, to diversify and
enrich teacher training by ensuring collaboration of the
education faculties of universities with such faculties as
engineering and science, pre-service teachers should be
provided with the necessary knowledge and skills practicing
STEM education [29].

In order for Turkey to achieve the miracle created in Asia
by Japan in 1980s and by South Korea in 2000s, it is required
to train an innovative, entrepreneur, creatively thinking
generation that is interested in STEM fields [29]. It is noted
that we need an education culture that will give students
responsibility, promote their thinking, provide them with
technological knowledge such as computer programming
from early ages, and encourage them to become
entrepreneurs. Besides, it is concluded that Turkey will be
unable to compete in the field of economy in the 21% century
without creating such education culture and without bringing
up a generation able to apply knowledge and skills in the
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science, mathematics, engineering, computer disciplines.
Thus, STEM education becomes a necessity for Turkey, but
presenting such education to students is not easy; hence,
education policies and programs need to be improved with
the consideration of the country’s needs. As it can be seen,
the importance of STEM education 1is increasing
progressively and Turkey needs to take serious steps about
STEM education [29].

While multiple studies on STEM education are being
conducted in the United States of America, only a limited
number of studies have been performed in Turkey. Corlu [9]
(2014) provides researchers likely to contribute to our
knowledge repertoire in the field of STEM education with
design and method suggestions and encourages researchers
to publish the results of their STEM education studies. Corlu,
Caparo and Caparo [11] (2014) aimed to identify STEM
education in their research within the scope of theories.
Integrated curriculum, studies performed in the field of
teaching knowledge in Turkey and in the world, and ongoing
education reform initiatives were examined for this purpose.
When focusing on the interaction between science and
mathematics, which is an outcome of the conceptualized
model, it was concluded that teachers possessing only
teaching knowledge in their field of specialization will not be
sufficient to train the human power required by our country.
Yamak, Bulut and Dundar [30] (2014) discussion their
research the effect of Science-Technology-Engineering and
Mathematics activities on the academic process skills and
attitudes towards science among secondary school 5™ grade
students. By the end of the study, it was concluded that
STEM activities affect the academic process skills and
attitude towards science among students in a positive manner.
Ceylan [7] (2014) examined during his study the effect of
teaching model prepared on the basis of Science,
Technology, Engineering and Mathematics (STEM)
education in relation to the Acids and Alkalis subject for the
secondary school 8" grade physical sciences class on the
academic success, creativity and problem solving skills of
students, and then, compared it to the application of
constructivist approach supported by training practices based
on the current physical sciences education program for the
same subject, and determined the views of students on the
STEM education. At the end of the study, it was found that
the academic success, creativity and problem solving skills
of students from the experiment group were higher than
those of the students from the control group. In addition, it
was reported that views of students from the experiment
group regarding the subject training model prepared on the
basis of STEM education were positive in general. Marulcu
and Hobek [21] (2014) studied an experimental study to
evaluate the effect of a sample activity plan prepared in
relation to alternative energy sources in compliance with the
engineering design approach on the successfulness of 8"
grade students in two village schools located in one of the
southern regions. Experiment group was subject to
application of activities designed using the engineering
design method in relation to the alternative energy sources
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subject, while the control group performed activities from
the current course books as approved by the Ministry of
National Education [22] on the same subject. 9688
Renewable Energy sets manufactured by the Lego Education
Company during the Alternative Energy Sources related
activity application in the experiment classes. Additionally,
example activities presented in the instructions for the set
were used when preparing lesson plans. At the end of the
study, the experiment group was more successful. Corlu [14]
(2013) aimed to delineate the teaching practices in science,
technology, engineering, and mathematics at the
postsecondary level through an assessment of course syllabi.
An analytical rubric was developed with the STEM
community, STEM education, and STEM assessment factors
in order to assess teaching practices through syllabi of the
courses offered at a public university within the European
Higher Education Area. Results in study showed that there
were statistically significant differences between the
externally accredited and non-accredited programs in STEM
education and STEM assessment variables, which indicated
a practical significance in favor of accredited programs. At
the end of his study, he concluded that the ABET
(Accreditation Board for Engineering and Technology)
accreditation program will play a supportive role in
application of teaching methods appropriate for the STEM
education by developing internal audit mechanisms and
compliance with the European Higher Education
Universities Bologna Process. Corlu, Capraro and Capraro
[12] (2015) stated that pre-service teachers in Turkey are not
educated as required by the age; therefore, teacher training
programs are receiving criticism. The study was intended to
determine the cognitive readiness for combined science and
mathematics among 226 science and mathematics
pre-service teachers receiving education in two different
universities in Turkey (one implements a combined teacher
training program and the other implements non-combined
training program). At the end of the study, it was determined
that pre-service mathematics teachers within the combined
education program had a more positive attitude than
pre-service mathematics teachers trained within a
non-combined education program. The study indicates that a
combined curriculum would be an effective alternative to the
teacher training programs in Turkey and that combined
science and mathematics curriculum would allow
pre-service teachers to develop a more positive attitude
towards the science and mathematics education.

When the studies conducted in Turkey in relation to the
STEM education are compared to other countries, it is seen
that they are in limited numbers, which shows the necessity
of new studies in this field. Therefore, increasing
collaboration among mathematics, physical sciences and
technology-design teachers in our schools, developing
STEM education models on the basis of research to ensure
support for the development of critical and creative thinking
skills among students, preparation of professional
development materials in relation to STEM education
adopted to Turkey’s conditions, testing of such materials and
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publishing of results by means of academic magazines and
conferences is necessary [9]. In this regard, the current study
is intended to contribute to the related field literature by
collecting the views of pre-service teachers introduced to
STEM by means of workshop that presented information and
scales on STEM education regarding the subject.

2. Method

The participants of the study were the senior class students
receiving training at the Recep Tayyip Erdogan University,
Faculty of Education, Department of Primary Education,
Physical Sciences (37members) and Mathematics Education
(20 members). The study was conducted during the last
month of their last academic year because the study
especially preferred pre-service teachers at the stage of
graduation from the faculty of education, who received the
necessary knowledge to become teachers. 57 students are
determined to constitute the study group from72 pre-service
teachers who had participated to the study, but the rest of
them did not answer all of the questions of the questionnaire.
The characteristics of pre-service teachers participating in
the study are listed below in Table 1.

Table 1. Demographic characteristics of participants

Demographic characteristics of participants f %
Ph}/smal 37 65

Field Sciences
Math 20 35
Female 41 72

Sex
Male 16 28
Heard about STEM education Yes 2 4
before participating in this

study No 55 96

2.1. Application Period

In the beginning of the application period, senior students
from the department of natural sciences education and
mathematics education of the faculty of education were
presented a seminar on STEM. The seminar was conducted
by the Kayseri Regional National Education Directorate
STEM team, which implements the STEM Education for the
first time in Turkey in Kayseri as a pilot region. Workshops
were conducted with 72 volunteers from the students
participating in the seminar that consisted on total of 12
groups.

The applications were conducted in two days with 6
workshops that each of them took 2 hours. During the 3
workshops conducted on the first day, mechanical designs
such as mechanical car, winding wheel, balloon car, and
scissor elevator were made. During the second day, before
workshops, the participants received training on the
Robo-PRO software, where they could create their own
software. During the workshops conducted later on, models
of traffic lights, solar helicopter, solar car and hand dryer
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were made. At the workshops just a mere model design is
dealt with and no association with the teaching program is
performed.

2.2. Data Collection and Analysis

A survey with open ended questions was used as the data
collection tool to take the participants views about STEM
and STEM application. The views of pre-service teachers
regarding each day of the two-day seminar were collected.
First a draft survey developed for the relevant of the study
purpose by the researchers of this study who specialized the
subject of STEM. After examining the draft survey, a pilot
study was conducted to 5 students at same characteristics of
this study participant about the comprehensibleness of the
questions and the application time to answer the questions on
the main study. Based on the feedback received from the
pilot study, the last version form of the survey was given to
perform on the main study. The survey implemented during
the first day included 3 questions that allowed pre-service
teachers to make a general evaluation of the workshops
conducted during that day. The survey implemented during
the second day, in addition to the questions allowing
pre-service teachers to make general evaluation of the
workshops conducted during that day, 7 questions that
allowed for evaluation of STEM and the overall workshops
were included. The data collected from the survey were
supported by the observations from field notes taken by the
researchers during the application.

A descriptive content analysis was performed with the
codes obtained from the data were converted into the themes.
Firstly after gathering information through the survey,
verbatim transcription of the questions made, the data were
coded to find themes focusing on the research problems. To
minimize the possible bias in coding and data reduction, two
experts (two researcher of this study who experienced in
qualitative research) were coded the data in dependently and
then compared with each other.

In this process in order to check the interrater reliability of
the two experts, the transcribed data and the codes emerged
were analyzed and calculated to find the Kappa coefficient.
In this case as there are two raters, instead of Cohen Kappa,
Fleiss Cappa coefficient is calculated and it was 0.73 which
indicated agreement at a significant level. After the coding
process, the third researcher of this study was also involved
to check the last version of the final coding list, and the
themes emerged from the whole set of data to validate from
the theoretical aspect. At last the themes and codes were
summarized in the Table 2, Table 3, Table 4, Table 5, Table 6
and Table 7 in the results of the study.

While reporting the results, the selected quotations which
were chosen according to their relevance with the research
questions, and being explanatory to explain the codes from a
rich descriptive perspective. Providing detailed information
about the participants may result in revealing the identities of
the participants so nick names were used in the study like
[PT1, science], [PT1, math] (the number of pre-service
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teacher and their department).

3. Results

The views of the pre-service teachers are handled with
four categories: STEM, the contribution of STEM to the
student, the applicability of STEM and its professional
development aspects.

3.1. Views Regarding STEM

Pre-service teachers’ views on STEM are determined and
summarized in the Table 2 below.

Table 2. Views related to STEM

Themes Codes Frequency
Is enjoyable 12
Affective Aspect Is interesting 4
Arouses curiosity 2
Improves spatial skills 10
Cognitive Aspect Enforces the student to think 5
Strengthens the visual memory 3
Develops the psychomotor skills 9
Psychomotor Product is generated 7
Aspect
Projects can be developed 4
Incentivizes collaborative
. 34
working
Social interaction is realized 20
Ensures effective and permanent 19
learning
Learning Process Requires systematic working 9
Conceptual learning is realized 4
Helps to associate the subject with
- 1
daily life
Provides concrete experience 1
Is science oriented 27
Interdisciplinary Is applicable for mathematics 13
Interaction Is integrated 7
Is applicable for technology 4

The views of the pre-service teachers about STEM is that
it is enjoyable to apply, develops the spatial and
psychomotor skills of the student, that it incentivizes
collaborative learning, realizes social interaction, ensures
effective and permanent learning and is science oriented.
The view related to STEM that it is science oriented
contradicts with that STEM is an interdisciplinary approach.
When the views are examined, it is seen that the science
pre-service teachers do not feel the necessity to find any
samples regarding the other disciplines and that nearly all of
the mathematics pre-service teachers interrogate its
applicability for mathematics and tried to give sample related
to mathematics subjects with regards to this. The look of the
structures, geometric objects, patterns and decorations,
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rotation movements and problems are samples provided on
this issue. This might be due to the fact that only the
description of the STEM set is taken into consideration at the
workshop. It is understood from the samples that some of the
pre-service teachers, even if a little number, are aware of that
STEM is an integrating teaching approach: “...we can use
the balloon car we made and adapt this to speed questions
based on the air amount inside the balloon. Calculations may
be performed with regards to the questions on how the car
got, how it could move longer or how else it could move.”
[PT4, maths]; “...Incredible things will develop in human
life when science, technology, engineering and mathematics
are combined.” [PT18, science].

Beside this, when the views regarding the STEM
application are examined, it can be seen that they have used
attributes like “a brain improving application”, “a good
activity that they like coming to school”, “an efficient game
like puzzle”, “a work which makes one deal with it until the
solution at an addiction level”. These statements are such to
support their positive views on STEM.

3.2. Views on the Contribution of STEM to the Student
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Primarily, the views of the pre-service teachers with
regard to the contribution of STEM to the formation of the
future of the students’ and its suitability for children of any
age are obtained. (Table 3).

Table 3. Views about the belief of the contribution of STEM to the student

Question Response  Frequency
Do you think that the STEM education Yes 44
and teaching applications will contribute No 2
to the formation of the future of the No 1
students? expression
Yes 30
. . No 3
Is STEM suitable for children of any age?
No
. 24
expression

All the participants (except 2 of them) declared that
STEM has contributions to student. Moreover 30 of the
participants expressed that STEM is convenient for children
of any age although 24 of them stated no expression.

Then their views on how far STEM would contribute to
the students are determined and summarized in the Table 4
below.

Table 4. Views related to the contribution of STEM to the student

Themes Codes Frequency

Increases the success related to the course 15

Improve the positive attitude towards the course 13

Increases the sociality 11

Affective development Increases the cor?ﬁden(?e with regards to the course 9
Attracts his/her interest for the course 9

Increases the motivation with regards to the course 8

Perceives the funny aspects of the course 8

Experiences the feeling of success 8
Directs to thinking 24

Improves the creativity 19
Contributes to the mental development 14
Develops rapid thinking skills 10

Develops practical thinking skills 9

Ensures thinking in multiple perspectives

Cognitive development Develops the problem solving skill 7
Develops the communication skill 7

Develops the imagination 5

Ensure critical thinking 4

Develops the abstract thinking skills 3

Develops the association skills 2

Develops the sense for aesthetic 1

Develops the psychomotor skills 26

Psychomotor development Generates a product 9
Improves the usage of technology 4

Ensures learning by doing, experiencing 26

Helps to concretize the subjects 22

Learning process Takes active role at group works 16
Associates the subject with daily life 8

Uses the subject in daily life 5

Develops observing skills 4

Contributes to the profession selection 19

. S Forms his/her future 13

Career guidance (contribution to . . .

future) Gains a smentlﬁc pe.:rspec'tlve 9
Develops engineering skills 8

Ensures the growth of specialists in their field 5
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The views regarding the contribution of STEM to the
student expressed mostly by the pre-service teachers are that
it increases the success in the course, the students develop a
positive attitude with regard to the course, increases the
sociality, directs to thinking, develops their creativity,
contributes to the mental development, develops their
psychomotor skills, contributes to the profession selection
and directs the future. Also, they learn by doing and
experiencing and they take an active role at group works.
The striking statement of the pre-service teachers
summarizes these views: “We have an education system
where things are memorized and forgotten in a short time.
We need to learn by doing in order to overcome this. With
this application we teach our students the thinking structure
of a little engineer or a scientist. Their abstract thinking
abilities are progressing. Their problem solving, reasoning,
associating skills develop. We need this application if we
want to teach mathematics. We need this application if we
want engineers, scientists and a good education system.”
[PT10, math]; “The application is very beneficiary since the
provision of the group unity, the happiness of being able to
succeed and confidence creates the “I can” awareness for the
student and ensures that they learn to generate products with
joy, fun and the spirit of sharing without being trapped by
theoretical knowledge within the class.” [PT47, science].
Also some of them drew attention to the psychomotor ability
of people’s: “the average of my friends is 19-25 years old.
Most of them don’t know how to replace a bulb. I suppose it
is clear why we need this application.” [PT50, math]; “Many
engineers meet machines etc. for the first time at universities.
This education will ensure the increase of the interest for
these fields, the quality.”[PT57, science]. PT45(science)
emphasis making the life easier with this speech:
“Understanding life is facilitated. The individual can solve it
himself in case of a problem during daily life”.

3.3. Applicability of STEM

The views of the pre-service teachers with regard to the
applicability of STEM are indicated in the Table 5 below.

Whilst more than the half of the pre-service teachers
attracted the attention on the supply of sufficient materials,
the remaining nearly half have emphasized on the time
management and the definition directives of the STEM
methods. The view like “Individual working possibilities
should be provided” constitutes a contradiction to the view
“It would incentive the collaborative working” expressed by
more than the half of pre-service teachers (see Table 4). This
indicates that the pre-service teachers like individual
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working and experience a problem at collaborative working.
It is understood in this aspect that the groups need to be
organized well. On the other side, only one person has
expressed that the nature of the STEM approach should be
“free activity”: “I wish the works were conducted without
being bound to a paper. It would be much more joyful when
we could develop a strategy and develop our own strategy in
order to solve it by our own.”[PT19, science]. But more than
one fourth of the pre-service teachers who indicated on the
dependency to the regulations have expressed the view that
“STEM set definition directives should be open”. It is
understood that the candidates couldn’t set a distance to the
traditional life they grew in while trying to learn modern
approaches.

Table 6. Views related to the applicability of STEM

Codes Frequency
Sufficient material supply 35
Time management (the time should be used efficiently) 25
The introduction directives of the STEM set should be 17
clear
Need for guidance 9
A follow-up from simple to difficult should be tracked at 3
the application
The inclusion of multiple activities 7
There should be space for individual activities 7
The number of the groups should not be many 3
It should be worked with smaller workgroups 3
There should be space for free activities 1

3.4. Views Regarding the Professional Development

The pre-service teachers are primarily asked what they
think on applying the STEM while obtaining their views
about their professional development (Table 6).

Table 7. Views about the beliefs on applying STEM in their courses

Question Response Frequency
Yes 55
Will you use STEM in your No -
professional life? No )
expression

Almost all of the pre-service teachers think of applying the
STEM in their courses. Then they are asked how much they
will use STEM in their courses. The views of the pre-service
teachers regarding the professional development are
indicated in the Table 7 below:
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Table 8. Views regarding the professional development

Themes Codes Frequency
I apply it as a project based learning activity 5
I apply it along with the show and implement method 4
I use it during the application of activities or experiments 6
I apply it at issues hard to understand 2
Method of the application I use it as a problem solving activity 2
of the STEM method during
the course T use it as a game 2
I use it along with the station technique 1
I apply it to any field related to technology 1
I apply it at the consolidation of the subject 1
I apply it directly for the explanation of the subject 1
In activities except the course 3
Course-extern STEM . o
- In free-time activities 3
application
During optional courses 1
Contribution to the I got aware of the importance of collaborative working 3
professional development I saw that I can use many different activities during the courses 2

As it can be seen from the table, the pre-service teachers
have indicated that they plan to apply the STEM as a
course-external activity and free-time activity whilst they
will apply a project based learning activity during the course.
Beside this, when we examine the table, we see that the
frequency figures are very low. The pre-service teachers
weren’t able to associate these with the teaching programs
though the model designs during the workshop. This might
be resulted from their idea how they should include STEM
was not clear.

4. Discussions and Conclusion

The purpose of the current study is to determine the views
of pre-service teachers introduced to STEM by means of
workshop that provided information and presented models
on STEM education in this study. In this context the views of
the pre-service teachers are handled with four categories:
STEM, contribution of STEM to the student, the
applicability of STEM and its professional development
aspects.

At the end of the workshop the pre-service teachers
possess positive views with regard to STEM that it is funny
to apply, develops the spatial and psychomotor skills of the
student, that it incentivizes collaborative learning, realizes
social interaction, ensures effective and permanent learning.
Besides all these, pre-service teachers stated that STEM is
science oriented, even though the science pre-service
teachers did not feel the necessity to find any samples
regarding the other disciplines except for science. However,
STEM was an interdisciplinary approach [17]. This might be
due to the fact that only the description of the STEM set is
taken into consideration at the workshop. Generally four
disciplines of STEM education combined to teach a science

subject were used in the studies [8]. It is needed new studies
about the combination of disciplines to teach other
disciplines except for science. The mathematics pre-service
teachers’ behavior about interrogating STEM’s applicability
for mathematics and trying to give sample related to
mathematics subjects indicates this requirement.

On the other hand pre-service teachers emphasized the
attention on the supply of sufficient materials, time
management and the definition directives of the STEM
methods about STEM workshop. Although many of the
pre-service teachers expressed STEM would incentivize the
collaborative working, some of the pre-service teachers who
had a problem with collaborative working in the workshop
stated that individual working possibilities should be
provided in the activities. This emphasized the importance
of the well-organized groups.

Another result revealed that nearly all of the pre-service
teachers were declared that STEM has contributions to
students and half of them expressed that STEM was
convenient for children of any age. The views regarding the
contribution of STEM to the student expressed mostly by the
pre-service teachers are that it increases the success in the
course, the students develop a positive attitude with regard to
the course, increases the sociality, directs to thinking,
develops their creativity, contributes to the mental
development, develops their psychomotor skills, contributes
to the profession selection and directs the future. Also, they
learn by doing and experiencing and they take an active role
at group works. Similar results were obtained from the
previous researches’ results. Yamak et al. [30] (2014) stated
that students who had STEM education had positive attitudes
towards science. Besides, Bicer et al. [3] (2015) STEM
practices give students opportunity of working
collaboratively, meaningful learning through hands on
activities, and developing students’ conceptual and
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procedural understanding. Moreover, Sahin et al. [26] (2014)
emphasized that STEM developed and practiced students’
communication and collaboration skills and creativity for
lifelong learning. STEM provided with the opportunity to
acquire problem-solving skills and experience that students
might encounter in their daily lives.

Pre-service teachers think of applying the STEM in their
courses. They planned to apply the STEM as a
course-external activity and free-time activity whilst they
will apply a project based learning activity during the course.
Similar STEM practices can be seen in the literature
conducted on project based learning, problem based learning
or inquiry based learning as well as course-external or
free-time activities [3, 6, 7, 19, 21].In addition, the
pre-service teachers were not able to associate these with the
teaching programs though the model designs during the
workshop. This might be resulted from their idea how they
should include STEM was not clear.

To conclude, pre-service teachers have more positive
views about the STEM approach, and there are not
significant differences between the views of science and
mathematics teachers. Also, they reported positive views
about making such applications in their future classes.
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