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Abstract

This research aims to examine the effect of STEM education on students’ career interest in
STEM fields by systematic review (SR) method. For this purpose, Google Academic, Web of
Science, Springer Link, SCOPUS, SCIRP, ProQuest, ERIC, EBSCO, and DOAJ databases
were searched in Turkish and English. For the Turkish search (“FeTeMM|FeTeMM egitimi*”
VE “deneysel calismaldesen*”), for the English search (“STEM|STEM education®*” AND
“experimental study|design*”) codes were created. It is aimed to reach studies conducted with
quasi or real experimental design at K-12 education level between 2011-2021. PRISMA 2020
checklist, which was prepared to reduce the risk of bias in SR research, was utilized. As a result,
four studies were found that match the criteria. These studies were carried out on students in
the 11-13 age groups between 2017 and 2021. In all research, the effectiveness of STEM
education was compared with the constructivist approach applied in control groups. It has been
understood that STEM education is applied to physics subjects within the scope of science. In
three studies, STEM education has a significant effect on students’ career interests in STEM
fields, but only one study did not have this significant effect. To discover more about how
STEM education affects students’ interest in STEM careers, more study is required.
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America made a strategic change in their education policy by including STEM
approaches in the science curriculum because of some problems such as America lags
behind many European and Asian countries in PISA results; women tend to STEM
professions at lower rates than men; the rate of minorities tending to STEM
professions is low (Beede et al., 2011; NACME, 2010; OECD, 2009). In the report of
The President’s Council of Advisors on Science and Technology (PCAST) (2010)
which is “Prepare and Inspire: K-12 Science, Technology, Engineering and Math
(STEM) for America’s Future”, it has been mentioned that STEM education has a
critical role not only for America but also for the future of all nations that want to find
a place and gain power in global competition. The National Research Council (NRC)
(2013) and The International Council of Associations for Science Education (ICASE)
(2013) also emphasized that individuals should be trained in STEM disciplines early
to be qualified, quickly adapt to the new world order, have problem-solving skills, and
produce innovative ideas through collaborative work. The answer to the STEM
question varies according to the situation and perspective (Breiner et al., 2012).
Finding solutions to issues in the actual world is the goal of STEM education, also
known as the integration of science, technology, engineering, and mathematics
disciplines (Green, 2007; National Science Board, 2007; Xie et al., 2015). With this
approach, beyond acquiring knowledge and skills of each discipline, higher-order
thinking skills such as complex problem-solving, critical thinking, and creativity are
developed (Murphy et al., 2019). For these reasons, not only America but also many
countries that want to gain power and participate in global competition have included
STEM education in their curriculum (Ball et al., 2019; Burke & Mattis, 2007; Wladis
et al., 2015). Therefore, one of the most discussed and studied topics in recent years
has been STEM and its reflections on the future.

Following up on recent research and evaluating the results of each study from
the past to the present may make it difficult to understand the current situation relating
to how STEM education affects students. For this reason, SRs and meta-analysis
research that summarize STEM education research can be necessary. On Web of
Science, although there are 110 results in the search with the code TS = “STEM
education” AND AB = SR” (TS;Topic, AB:Abstract) and 34 results in the search with
the code TS = “STEM education” AND AB = meta-analysis,” no SR or meta-analysis
research has been found on the career interest of individuals in STEM fields, which is
one of the main goals of STEM education. Therefore, determining the effect of STEM
education on the career interest of individuals towards STEM professions with a SR
will be a guide in assessing the current situation and shed light on future research.

The Aim of the Research

In this study, using a SR methodology, the impact of STEM education on
students’ interest in STEM careers is being investigated. The research questions are
as follows:

1. What is the distribution of the descriptive information about the research
included in the SR?
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2. In the research included in the SR, what is the statistical significance level
distribution for the effect of STEM education on students’ career interest in
STEM fields?

Method

This research is a SR. A specialized process known as a SR finds existing
research, chooses and assesses contributions, analyzes and synthesizes data, and
publishes the evidence to allow for reasonably unambiguous judgments about what is
and is not known (Denyer & Tranfield, 2009). If a review is founded on a defined
subject, identifies pertinent research, evaluates its caliber, and synthesizes the data
using a specific technique, it is said to be systematic (Khan et al., 2003).

Data Collection

In this SR research, which was conducted to question the effect of STEM
education on students’ career interests in STEM professions, brainstorming was
conducted on which databases should be searched. Then, well-known databases that
everyone can easily access were selected. These are Google Scholar, Web of Science,
Springer Link, SCOPUS, SCIRP, Proquest, ERIC, EBSCO, and DOAJ. In addition,
to reach more research, the references of the potential research that can be included in
the review were searched with the backward snowballing search method.

This study was conducted as a part of a doctoral thesis that used the meta-
analysis method on STEM education and its effects. This thesis focused on more than
one area of the effect of STEM education. So, inclusion criteria were designated in
two-phased. First, the databases were searched following primary criteria. Then,
research that matched the primary criteria was examined following secondary criteria.

Primary Criteria
The primary criteria are as follows;

1. The publication year of the research must be between January 2011 and
December 2021.

2. The publication language must be Turkish or English.

3. The study focused on STEM education must conduct with experimental
designs.

Google Scholar was searched as a pilot before the primary criteria were
designated. This search played an active role in establishing the primary criteria. As a
result, it was seen that STEM research started to appear in the literature in 2011. There
is always language bias in SR research. To reduce this bias and to obtain more
information on the subject by accessing more research, it was deemed appropriate to
search in Turkish as well as the common language English.

Moreover, it was desired to reach experimental research because the effect of
STEM education on some variables was investigated. Based on these criteria,
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(“STEM|STEM education*” AND “experimental study|design*”) for English
searching codes and “(FeTeMM|FeTeMM egitimi*” VE “deneysel ¢alismaldesen*”)
for Turkish searching codes were created. These codes were written in the section on
the advanced search of the designated databases and started to search. First, the
research title, abstract, and keywords were examined to match the primary criteria.
Then, research that matched the primary criteria was added to Filter 1 Table, which
consists of the authors’ names, publication year, and experimental design types
columns. A total of 557 pieces of research were found and added to the Filter 1 Table
(see Figure 1).

Figure 1
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To make sure to complete all study that matches the criteria, Google Scholar, the
data source with the most articles, was searched twice by a researcher. The search of
the databases ended on 01 January 2022, and the process took eight months.

Secondary Criteria

The creation of secondary criteria is the stage in which the research problem is
determined. In this process, PICOS, which helps to determine the research problem
clearly in meta-analysis and SR, was used. PICOS is an English abbreviation and
consists of population, intervention, comparators, outcomes, and study designs
(Lichtenstein et al., 2008; Richardson et al., 1995; Rossini et al., 2014; Wieseler &
McGauran, 2010). In Figure 2, the classification of the secondary criteria of the study
according to PICOS is given.
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Figure 2

Classification of Secondary Criteria of the Study According To PICOS
Population
Students aged 5-18 years

Intervention
STEM education

|¢

Comparators
Other teaching approaches

|¢

Outcomes
Students' career interest in STEM professions

|¢

|¢

Study Design
Quasi or real experimental design

In addition to the criteria in PICOS, the secondary criteria are as follows;

1. The STEM education intervention should have been applied only to the
experimental group.

2. The steps of STEM education applied in the experimental group should be
explained in detail.

The studies conducted with a quasi or real-experimental design type provide
more information than research conducted with a pre-experimental design type. In
addition, studies conducted with pre-test-post-test on a single group without a control
group are considered to have low scientific values compared to research conducted
with a quasi or true-experimental design. In SR research, it is critical to determine the
research quality. Therefore, studies conducted with a strong experimental design type
were included in this review. In addition, since STEM education is thought to be more
meaningful in determining the interest in STEM professions of students who have not
yet chosen their careers, research conducted with students in the 5-18 age group in the
sample group from pre-school education level to university education level were
included in the review. Everything except the primary and secondary criteria is
exclusion criteria.

A researcher examined five hundred fifty-seven studies in Filter 1 Table
following the secondary criteria. First, research that matched the secondary criteria
was added to the Filter 2 Table, which consists of the authors’ names, publication
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year, experimental design types, measured variables, and explanation columns. Then
these studies’ references were searched by a backward snowballing method.
Eventually, four pieces of research were found.

The first author carried out the process with the guidance of the second author.
To determine the reliability of the search, forty research were selected randomly from
the Filter 1 Table and examined by the second author following the primary and
secondary criteria. Concordance rates among authors are 95 percent. The research

process is given in Figure 3. It took four months to examine the studies following the
secondary criteria.

Figure 3
Research Process
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Ethical Committee Approval

This systematic review does not require an ethics committee decision.

Analysis of Data

The descriptive content analysis method employed in SR research was used to
analyze the data. Descriptive content analysis is based on the interpretation of how
the data of the research that match the determined criteria are handled by the
researchers and the detailed examination of the trend over time (Bellibas, 2018).

Findings
There are some checklists used to prevent bias in SR research. Some of the most
well-known are ASMAR, PRISMA, and JBI checklists. In this research, the PRISMA

checklist was used. At the same time, the PRISMA flowchart showing the whole
search process is presented in Figure 4.
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Figure 4
The PRISMA Flow Chart
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It was realized that there was enough experimental research investigating the
effects of STEM education on various variable for meta-analysis after the Filter 1
Table were examined. The number of experimental research examining the effect of
STEM education on career interest in STEM fields is twenty-four in total, as in Figure
3. A significant part of this research was conducted with one group pretest-posttest
experimental design, which was out of the criteria (Chen et al., 2020; Knezek et al.,
2013; Mohd Shahali et al., 2019; Smith & Tyler Wood, 2020; Vela et al., 2018). That
is why these studies were accepted as exclusion criteria. In addition, some STEM
research conducted in the USA was not included in this review since they do not share
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enough information about how the process is implemented and that measures of career
interest are measured with a nationwide general exam (Castleman et al., 2018; Young
et al., 2019). In line with the determined criteria, the number of research examining
the effect of STEM education on students’ career interest in STEM professions is four.
Initially, a meta-analysis could be done with at least two research. Based on
participant categories, interventions, or exposures, there is no restriction on the
research’s ability to be similar from a statistical standpoint. However, we need to
consider the diversity of research in these respects for the analysis to be meaningful
(Borenstein et al., 2009). For this reason, four pieces of research were critically
analyzed and systematically reviewed. These studies are presented in Table 1.

Table 1

The Studies Included in This SR
Authors Year Design School Level
Panayiotou & 2017 quasi-experimental research pretest- 5th
Eteokleous-Grigoriou posttest with control group
Tati, Firman, Riandi & 2019 quasi-experimental research pretest- 8th
Permanasari posttest with control group
Kurt & Benzer 2020 quasi-experimental research pretest- 6th

posttest with control group

Giindiiz Bahadir & Ozay 2021 quasi-experimental research pretest- 6th
Kose posttest with control group

The research was analyzed to extract information about the year of publication,
age of the sample group, teaching approaches, p-values, etc. The results are grouped
under two headings.

The Distribution of The Descriptive Information of The Research included in
The SR

There needs to be more than the number of research to generalize. So, the
information about the research was presented separately instead of being calculated
as a percentage.

The research included in the review was conducted between 2017 and 2021. Two
of the four pieces of research were conducted in Turkey, one in Northern Cyprus, and
the other in Indonesia. The age range of students in the sample group is 11-13, which
shows that the research was generally conducted at the middle school level. STEM
practices were applied in the experimental groups, and the current countries’ curricula
based on the constructivist approach were applied in the control groups. In addition,
these approaches were implemented in the fields of physics within the scope of the
science discipline in all research included in the review, while in one study only in the
fields of chemistry and biology. While the subjects of physics are light, energy,
electricity, force, and motion, the subject of biology is the systems in our body, and
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the subject of chemistry is the particulate structure of matter. This information is
presented in Table 2.

Table 2
Descriptive Information of the Studies Included in the SR
Authors Year Age Subject Teaching Approaches Duration
Control Group Experimental (Lesson
Group hour)
Panayiotou & 2017 11 Light C Robotic- 10
Eteokleous- Constructivist STEM
Grigoriou Approach
Tati, Firman, 2019 13 Energy Constructivist  Project Based 4
Riandi & Approach STEM
Permanasari
Kurt & Benzer 2020 12 Electric Constructivist STEM 32
Approach
Giindiiz 2021 12 Force and Motion Constructivist STEM 56
Bahadir & — Particulate Approach
Ozay Kose Structure of
Matter-Systems
in our Body

The Statistical Significance Level Distribution for The Effect of STEM
Education on Students’ Career Interest in STEM Fields in The Research
Included in The SR

In two of the studies, the attitude scale towards STEM was used, and career
interest in STEM professions was measured through the sub-dimensions of this scale.
The other two pieces of research used scales explicitly developed to determine STEM
career interests. When the statistical data of all research were examined, it was
determined that the common value was the p-significance level value. For this reason,
the p-significance value was used to statistically determine the effect of STEM
education on students’ career interest in STEM professions (see Table 3).

Table 3

Statistical Information of Studies Included in the SR
Authors Year 7t p
Panayiotou & Eteokleous-Grigoriou 2017 not shared .05<
Tati , Firman, Riandi & Permanasari 2019 t=4.179 .05>
Kurt & Benzer 2020 t=-2.453 .05>
Giindiiz Bahadir & Ozay Kose 2021 7=-5.293 .05>

p<.05
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In the research included in the SR, the effect of STEM education on students’
career interest in STEM professions is 75% significant. In the study of Kurt and
Benzer (2020), students’ interest in STEM professions was examined separately as
professions in science, technology, engineering, and mathematics. It has been
determined that STEM education creates a career interest in science, mathematics,
and technology professions. In other words, STEM education did not affect students’
career interest in engineering. Among all the research included in the review, only
Panayiotou and Eteokleous-Grigoriou (2017) did not find a significant effect.

In some research included in the review, the average effect size could not be
calculated due to insufficient data sharing and the small number of research.
Therefore, the level of career interest effect of STEM education on students’ STEM
professions could not be interpreted.

Discussion, Results and Suggestions

The world order is turning into a more competitive environment over time. It
will be inevitable for every country to take part in this competition. Every country
with well-equipped individuals who can adapt to the current situation and the
conditions of the future, who can think innovatively, analytically, and creatively to
develop these conditions, and who can apply what they think will be ahead of other
countries in the global competition. Therefore, this qualification is essential for the
welfare of a country. It is also crucial with which teaching approaches the desired
qualified individuals are trained. For the last 20 years, reports have been published,
and research has shown that this qualification will be possible with STEM education.
The main reason for this belief is that each discipline that has been taught separately
until now is integrated thanks to STEM education. Only in this way will individuals
be able to make sense of the disciplines they learn at school with each other, evaluate
the problems they encounter in daily life in an integrated manner, and produce more
accessible and more effective solutions. For these reasons, it is believed that providing
pupils with a strong STEM education is essential to their long-term success
(Stohlmann et al., 2020).

The number of people choosing STEM fields has decreased recently, according
to a lot of research (White & Tesfaye, 2014; Bottia et al., 2015; Halim & Meerah,
2016). This will affect both the qualification status of individuals and current and
future global competition. In addition, the lack of staffing working in these areas may
pose a problem in meeting the needs of human beings. Based on all these
considerations, PCAST (2010), National Research Council (2013), and ICASE (2013)
emphasize that it would be beneficial to expand the perceptions of individuals who
have yet to make a career choice in these areas. Because individuals’ interests in
STEM professions may be affected by their perceptions of their potential careers
(Harackiewicz et al., 2012; Song & Glick, 2004), in this SR, the effect of STEM
education on students’ career interest in STEM professions between the years 2011-
2021 was examined. The most surprising result in the process is that only four studies
were conducted in the quasi or true-experimental design aimed at creating career
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interest in STEM professions, which is one of the aims of STEM education.
Considering that the publication year range, one of the search criteria, is 2011-2021,
four pieces of research have been conducted with one of the quasi or true-experimental
design types in such an extended period. This low number may be because research
conducted with a pre-experimental design type was determined as exclusion criteria.
Another extraordinary situation is that these studies were carried out between 2017
and 2021, that is, in recent years. However, it is possible to come across much research
on STEM education, which has been one of the popular topics of educational research
for almost a decade, and its future reflections. Surprisingly, research conducted with
a quasi or true-experimental design has been carried out in recent years. Therefore,
determining students’ interests in STEM professions and following their career
choices before making a career choice can be a guide in revealing the relationship
between these two situations.

In the research included in the review, STEM education was frequently applied
to physics subjects in science. However, a criterion for science discipline was not
added while searching. Research in other disciplines that make up STEM education
was also considered, but no research suitable for the criteria was found. This shows
that science is the discipline where STEM education is most widely used. However,
this situation may affect students’ perception and development of STEM education.
Therefore, this approach should also be applied in the courses of other disciplines so
that STEM education can maintain its holistic approach. Thus, individuals contribute
to forming and developing career interests in STEM professions (National Research
Council, 2013). Another criterion that should be emphasized is the age range of the
research sample group included in the review. While determining the inclusion criteria
of this study, it was necessary to focus on the group of students who did not complete
their career choice. For this reason, research carried out at K-12 levels was sought. In
the literature, some research does not meet the pattern-type criteria of this review
study, but that investigate the career interest of secondary and high school students in
STEM professions after STEM education (Christensen et al., 2015; Kitchen et al.,
2018). However, the sample group of the limited number of research suitable for the
criteria included in the review is in the 11-13 age group, that is, at the secondary school
education level. Research conducted with a quasi or true-experimental design type
with sample groups from every education level will provide more information about
the relationship between STEM education and career interest.

When the statistical results of the studies included in the review are reviewed, it
has been found that STEM education generally has a beneficial impact on the career
interest of 11-13-year-old pupils in STEM professions. This is in line with the
research results conducted with a pre-experimental design type (Musko, 2020; Smith
& Tyler Wood, 2020; Yoon et al., 2020). In addition, the scale items that determine
the career interest of the research included in the review for STEM professions are “I
want to be a design specialist or technician of vehicles such as ships, aircraft, cars”,
“I want to work in the development of renewable energy resources” and “I want to
work in the electricity generation sector” (Giindiiz Bahadir & Ozay Kése, 202; Kurt
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& Benzer, 2020;Tati et al., 2019). Therefore, developing and using more inclusive
and introductory scales about STEM professions may be beneficial because
comprehensive predictors and strong STEM education indicate future career choices
(Martin-Hansen, 2018).

There is a need for more research conducted with a strong experimental design
type to obtain more statistical information and to determine and evaluate the effect of
STEM education on students’ career interests.

In this SR, the databases the researchers determined were searched with the scan
codes created. Searched databases are available to everyone. The generated search
codes are shared in the article. Aside from the content and features of the forms
prepared and used by the researchers in the process are also shared in the article. No
funding was received from any institution for this research.
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Bu aragtirmanin amaci FeTeMM egitminin 6grencilerin FeTeMM alanlarina yonelik kariyer
ilgisine etkisini sistematik derleme ydntemiyle incelemektir. Bu amag¢ dogrultusunda,
aragtirmacilar tarafindan belirlenen Google Akademik, Web of Science, Springer Link,
SCOPUS, SCIRP, Proquest, ERIC, EBSCO, DOAJ veri tabanlar Tiirkce ve ingilizce olmak
tizere iki dilde taranmugtir. Tirkge tarama i¢in (“FeTeMM|FeTeMM egitimi*” VE “deneysel
caligmaldesen*”), Ingilizce tarama igin (“STEM|STEM education*”> AND “experimental
study|design*”) kodu olusturulmustur. Tarama kodlar1 araciligiyla 2011-2021 yillar1 arasinda
yaymlanmis, 6rneklemi okul 6ncesi de dahil olmak {iizere ilkokul, ortaokul ve lise egitim
diizeylerinden birinde on-test son-test kontrol gruplu yar1 ya da ger¢ek deneysel desen ile
ylriitiilmiis  aragtirmalara ulasmak hedeflenmistir. Tim siiregte, sistematik derleme
aragtirmalarinda yanlilik riskini azaltma amaciyla kullanilan PRISMA 2020 kontrol listesinden
yararlanilmistir. Olgiitlere (kriterlere) uygun dort arastirmaya ulasilmustir. Arastirmalar 2017-
2021 yillann arasinda 11-13 yas grubu O&grenciler iizerinde gergeklestirilmigtir. Tim
arastirmalarda FeTeMM egitiminin etkililigi kontrol gruplarinda uygulanan yapilandirici
yaklagim ile karsilagtirilmigtir. Derlemeye dahil edilen aragtirmalarda genellikle FeTeMM
egitiminin fen bilimleri kapsaminda fizik konular1 tizerinde uygulandig: anlasgilmistir. Ayrica,
FeTeMM egitimi 6grencilerin FeTeMM alanlarina yonelik kariyer ilgisini olusturmada anlamli
bir etkiye sahipken, sadece bir arastirmada bu anlaml1 etkinin olmadig1 saptanmistir. FeTeMM
egitiminin 6grencilerin FeTeMM alanlaria yonelik kariyer ilgisine etkisi hakkinda daha ¢ok
bilgi edinebilmek i¢in daha fazla arastirmaya gereksinimin oldugu diistiniilmektedir.

Anahtar sozciikler: FeTeMM egitimi, FeTeMM meslekleri, kariyer ilgisi, veri tabani taramast,
sistematik derleme

'Bu ¢aligma, birinci yazarm ikinci yazar damgmanliginda yiiriitiilen doktora tezinden iiretimistir.
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3Prof. Dr., Egitim Fakiiltesi, Matematik ve Fen Bilimleri Egitimi Boliimii, Fen Bilgisi Egitimi Anabilim
Dali, E-posta: fitnat@hacettepe.edu.tr, https://orcid.org/0000-0002-8498-729X
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Amerika’nin PISA sonuglarinin birgok Avrupa ve Asya iilkesinden diisiik
olmasi, hem kadin yurttaslarinin erkek yurttaglarina gére hem de azinlik yurttaslariin
daha diisiik oranlarda FeTeMM mesleklerine yonelmesi gibi sorunlardan dolay1
egitim politikasinda stratejik bir degisiklik yaparak Ogretim programinin her
kademesine FeTeMM egitimini dahil etmistir (Beede ve dig., 2011; OECD, 2010;
NACME, 2010). Ayrica “Prepare and Inspire: K-12 Science, Technology,
Engineering and Math (STEM) for America’s Future” The President’s Council of
Advisors on Science and Technology (PCAST) (2010) raporunda STEM egitiminin
sadece Amerika i¢in degil; kiiresel rekabette yer ve gii¢ edinmek isteyen tiim uluslarin
gelecegi igin 6nemli bir role sahip olduguna deginmistir. The National Research
Council (NRC) (2013) ve The International Council of Associations for Science
Education (ICASE) (2013) de yeni diinya diizenine kolaylikla uyum saglayan, sorun
¢dzme becerisine sahip olan, igbirlik¢i ¢alismalarla yenilik¢i fikirler tireten nitelikli
bireyler yetismesi i¢in bireylerin kiigiik yaglardan itibaren FeTeMM disiplinlerine
gore egitilmesi gerektigi cagrisinda bulunmustur. S6zii edilen FeTeMM ’in ne oldugu
sorusunun yaniti ¢esitli durum ve bakis agisina gore degiskenlik gosterse de (Breiner
ve dig., 2012) birgok arastirmaci ve kurulus tarafindan en basit tanimryla gercek
yasamdaki sorunlara ¢6ziim bulmak amactyla fen, teknoloji, miihendislik ve
matematik disiplinlerinin biitiinlesik sekilde &gretilmesini belirtmektedir (Green,
2007; National Science Board, 2007; Xie ve dig., 2015). FeTeMM egitimi her bir
disipline ait bilgi ve becerilerin kazanilmasinin yani sira kompleks problem ¢ézme,
neden sonug iliskisi kurma ve anlam ¢ikarma, elestirel ve yaratict diisiinme gibi st
diizey diisiinme becerilerinin gelismesini de saglar (Murphy ve dig., 2019). Bu ve
bunun gibi nedenlerden dolay1 sadece Amerika degil, gii¢c elde etmek ve kiiresel
rekabette yer edinmek isteyen birgok iilke dgretim programia FeTeMM egitimini
dahil etmistir (Ball ve dig., 2019; Burke ve Mattis, 2007; Wladis ve dig., 2015).
Dolayistyla, son yillarin en ¢ok tartisilan ve galisilan konularindan biri FeTeMM ve
onun gelecege yonelik yansimalari olmustur.

Giincel arastirmalar1 izlemek ve gecmisten gilinlimiize kadar yapilan her
aragtirmanin sonucunu ayri ayri degerlendirmek, FeTeMM egitiminin etkilerine
yonelik varolan durumu goérmeyi zorlastirabilir. Bu nedenle FeTeMM egitimi ve
etkilerini 6zetleyen sistematik derleme ve meta-analiz arastirmalarina gereksinim
duyulmaktadir. Web of Science iizerinden TS = “STEM education” AND AB =
systematic review” kodu (TS;Topic, AB:Abstract) ile gergeklestirilen taramada 110
sonug, TS = “STEM education” AND AB = meta-analysis” kodu ile gergeklestirilen
taramada 34 sonug¢ bulunmasina karsin FeTeMM egitiminin temel hedeflerinden biri
olan bireylerin FeTeMM alanlarina yonelik kariyer ilgisine yonelik bir sistematik
derleme veya meta-analiz aragtirmasina rastlanamamustir. Bu yiizden, yillardir birgok
iilkenin benimsedigi ve uyguladigi FeTeMM egitiminin bireylerdeki FeTeMM
mesleklerine yonelik kariyer ilgisine etkisini sistematik derleme yontemiyle
belirlemenin varolan durumu degerlendirme ve gelecek arastirmalara 151k tutmasi
bakimindan yol gosterici olacag: diisiiniilmiistiir.
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Arastirmanin Amaci

Bu arastirmanin amaci, FeTeMM egitiminin dgrencilerin FeTeMM mesleklerine
yonelik kariyer ilgilerine etkisini sistematik bir inceleme yontemiyle incelemektir.
Aragtirma sorular1 agagidaki gibidir:

1. Sistematik derlemeye dahil edilen aragtirmalarin betimsel bilgilerine iliskin
dagilim nasildir?

2. Sistematik derlemeye dahil edilen arastirmalarda FeTeMM egitiminin
ogrencilerin FeTeMM alanlarma yonelik kariyer ilgisine etkisine yonelik
istatistiksel anlamlilik diizeyi dagilimi nasildir?

Yontem

Bu bir sistematik derleme aragtirmasidir. Sistematik derleme, varolan
aragtirmalart belirleyen, katkilari secen ve degerlendiren, verileri ¢éziimleyen ve
sentezleyen, neyin bilindigi ve bilinmedigi hakkinda net sonuglara ulagilmasina
yonelik kanitlart rapor eden 6zel bir yontemdir (Denyer ve Tranfield, 2009). Bir
derleme, acikca formiile edilmis bir soruya dayaniyorsa, ilgili arastirmalar
tanimliyorsa, niteliklerini degerlendiriyorsa ve ydntemsel (metodolojik) kanitlart
kullanarak 6zetliyorsa sistematik sifatin1 kazanir (Khan ve dig., 2003).

Veri Toplama Siireci

FeTeMM egitiminin 6grencilerin FeTeMM mesleklerine yonelik kariyer
ilgilerine etkisini sorgulama amaciyla gerceklestirilen bu sistematik derleme
aragtirmasinda, dncelikle hangi veri tabanlarinin taranmasi gerektigi konusunda beyin
firtinas1 yapilmigtir. Daha sonra herkesin kolaylikla ulasabilecegi, bilindik veri
tabanlar1 se¢ilmistir. Bunlar Google Akademik, Web of Science, Springer Link,
SCOPUS, SCIRP, Proquest, ERIC, EBSCO, DOAJ’d1r. Ayrica daha fazla aragtirmaya
ulagabilmek ic¢in derlemeye dahil edilebilecek potansiyel arastirmalarin kaynakga
kisimlart geriye dogru kartopu taramasi (backward snowballing search) yontemiyle
taranmistir.

Bu aragtirma FeTeMM egitiminin etkilerini meta-analiz yontemiyle aragtiran
doktora tezinin bir pargasidir. Bu tez FeTeMM egitiminin birden fazla degiskene
etkisi tizerine odaklanmigtir. Bu nedenle derlemeye dahil edilecek aragtirmalarmn dahil
edilme 6lgiitleri (kriterleri) iki asamali olarak belirlenmistir. Oncelikle veri tabanlar
birincil dlgiitlere gore taranmistir. Daha sonra birincil kriterlere uygun aragtirmalar
ikincil dlgiitlere gore incelenmistir.

Birincil Ol¢iitler
Arastirmanin birincil 6lgiitleri asagidaki gibidir:

1. Derlemeye dahil edilecek aragtirmalar Ocak 2011-Aralik 2021 tarihleri
arasinda yayinlanmis olmaldir.
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2. Derleme dahil edilecek arastirmalar Tiirkge ya da Ingilizce yaymlanmis
olmalidir.

3. Derlemeye dahil edilecek aragtirmalar FeTeMM egitimi hakkinda deneysel
olarak yiiriitiilmiis olmalidir.

Birincil dlgiitler belirlenmeden ve tarama kodlar1 olusturulmadan 6nce Google
Akademik tizerinden FeTeMM egitimi ile ilgili pilot tarama gerceklestirilmigstir. Bu
tarama birincil Olgiitlerin olusturulmasinda etkin rol oynamistir. Pilot tarama
sonucunda FeTeMM egitimi aragtirmalarmin siklikla 2011 yilinda basladig:
anlagilmistir.  Sistematik  derleme  arastirmalarinda  her dilde tarama
yapilamayacagindan her zaman dil yanlilig1 vardir. Bu yanlilig1 azaltmak ve daha ¢ok
aragtirmaya ulasarak konu hakkinda daha fazla bilgi edinebilmek i¢in ortak dil olarak
gbriilen Ingilizce’ye ek olarak Tiirkge tarama da yapilmas1 uygun gériilmiistiir. Ayrica
FeTeMM egitiminin 6grenciler {izerindeki etkisini istatistiksel olarak belirlemek igin
deneysel tiirde yiiriitiilmiis arastirmalara odaklanilmigtir. Bu 6Slgiitlere gére Tiirkge
tarama i¢in (“FeTeMM|FeTeMM egitimi*” VE “deneysel calismaldesen*”), Ingilizce
tarama i¢in (“STEM|STEM education*” AND “experimental study|design*”) kodu
olusturulmustur. Bu kodlar araciligiyla belirlenen veri tabanlarinin “gelismis arama”
sekmesinden tarama yapilmis ve karsilasilan arastirmalarin baslik, dzet ve anahtar
sozciiklerin brincil dlciitlere uygunlugu degerlendirilmistir. Olgiitleri saglayan
aragtirmalar, aragtirmacilar tarafindan Microsoft Excel’de yazar isimleri, yayin yili,
deneysel desen tiirii siitunlarindan olusan Filtreleme 1 tablosuna eklenmistir. Bu
tarama ilk taramadir ve toplamda 557 arastirma bulunmustur (Sekil 1).

Sekil 1

Ilk Taramada Ulagilan 557 Arastirmanmin Veri Tabanlarina Gore Dagilimi
ERIC DOAJ EBSCO
Proquest SCIRP SCOPUS

m Springer Link = Web of Science m Google Scholar

Veri Tabani

o

100 200 300 400 500

Arastirma Sayisi
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Birincil dlgiitlere uygun arastirmalar1 gézden kagirmamak i¢in en ¢ok makalenin
bulundugu veri tabani olan Google Akademik bir arastirmaci tarafindan iki kez
taranmigtir. Veritabani taramasi 01.01.2022 tarihinde sona ermistir ve tiim siireg sekiz
ay surmustir.

Ikincil Olgiitler

Ikincil &lgiitlerin  olusturulmas1 arastirma probleminin kesin hatlartyla
belirlendigi asamadir. Bu siiregte sistematik derleme ve meta-analiz aragtirmalarinda
kullanilan PICOS’tan yararlamsmistir. PICOS Ingilizce bir kisaltmadir ve agiliminda
P “population/participant” katilimcilari, I “intervention” miidahalenin ne oldugunu, C
“comparators” karsilastirma gruplarimi O “outcomes” sonuglari ve S “study designs”
aragtirma desenlerini temsil eder (Lichtenstein ve dig., 2008; Richardson ve dig.,

1995; Rossini ve dig., 2014; Wieseler ve McGauran, 2010). Sekil 2’de arastirmanin
ikincil dlgiitlerinin picos’a gore siniflandirilmasi verilmistir.

Sekil 2
Arastirmamn Ikincil Olgiitlerinin PICOS ‘a Gore Simiflandiriimast

Katilimeilar (Population)

5-18 yas araligindaki 6grenciler

Miidahale (Intervention)

FeTeMM egitimi

Karsilastirma Grubu (Comparators)

Diger 6gretim yaklasimlar1

Sonuglar (Outcomes)

Ogrencilerin FeTeMM mesleklerine yonelik Kariyer ilgisi

Arastirma Deseni (Study Design)

Yar1 ya da gergek deneysel desen

Py

Py

Py

PICOS’taki dlgiitlere ek olarak ikincil 6l¢iitler agagidaki gibidir:

1. Derlemeye dahil edilecek aragtirmalarda FeTeMM egitimi miidahalesi
yalnizca deney grubunda uygulanmig olmalidir.

2. Derlemeye dahil edilecek arastirmalarda deney grubunda uygulanan
FeTeMM egitiminin basamaklar1 ayrintili olarak agiklanmalidir.
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Yar1 veya gercek deneysel desen tiirii ile yiiriitiilmiis aragtirmalar zayif deneysel
desen tiirii ile yiiriitiilmils arastirmalara gore daha fazla bilgi vermektedir. Ayrica
kontrol grubu olmayan, tek grup iizerinde 6n test-son test seklinde yiiriitiilmiis
aragtirmalar giiclii deneysel desen tiirii ile yiiriitiilmiis arastirmalara gore bilimsel
degerleri diisiik olarak kabul edilmektedir. Sistematik derleme arastirmalarda
aragtirmalarin niteligini/kalitesini belirlemek onemli bir noktadir. Bu bilgiler goz
onlinde bulundurularak bu derleme arastirmasina giiglii deneysel desen tiirii ile
ylriitillen aragtirmalar dahil edilmistir. Bunun yani sira, FeTeMM egitiminin,
kariyerlerini henliz se¢gmeyen ogrencilerin FeTeMM mesleklerine yonelik ilgiyi
belirlemede daha anlamli olacagi diistiniildiigiinden 6rneklem grubu okul 6ncesi
6grenim diizeyinden {iniversite 6grenim diizeyine kadar olan 5-18 yas grubundaki
ogrencilerle yiiriitiilmis aragtirmalar derlemeye dahil edilmistir.

Birincil ve ikincil 6lgiitler disindaki her sey hari¢ tutma odlgiitleridir. Filtreleme
1 tablosundaki 557 arastirma ikincil oOlglitlere gore bir arastirmaci tarafindan
incelenmistir. Ikincil 6lciitlere uygun arastirmalar yazar isimleri, yaym y1li, deneysel
desen tiirleri, dlgiilen degiskenler ve agiklama siitun basliklarindan olusan Filtreleme
2 tablosuna eklenmistir. Daha sonra bu arastirmalarin kaynakc¢a kisimlari geriye dogru
kartopu tarama yontemi (backward snowballing search method) ile taranmistir. Tim
taramalarin sonucunda, dl¢iitlere uygun dort arastirma bulunmustur.

Tiim siire¢ birinci yazar tarafindan ikinci yazarin rehberliginde yiiriitiilmiistiir.
Tarama ve inceleme siirecinin giivenirligini belirlemek amaciyla Filtreleme 1
tablosundan rastgele sekilde belirlenen 40 arastirma ikinci yazar tarafindan da birincil
ve ikincil dlgiitlere gore incelenmistir. 1ki yazar arasindaki inceleme uyum orani %95
olarak hesaplanmistir. Sekil 3’te arastirma siireci verilmistir.

Sekil 3

Arastirma Sireci
Veri
tabanlarinin
pelirlenmest Veri Arastirmalarin

tabanlarmin kriterlere
i taranmasi uygunlugunun

E:dlanmﬂ i belirlenmesi
olusturulmasi

Sistematik derlémeye dahil
edilecek arastirmalar

Sekil 3’ten goriildiigii gibi arastirmalarin ikincil 6lgiitlere gore incelenmesi dort
ay slrmustir.
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Etik Kurul Karar

Bu arastirma bireyler iizerinde gergeklestirilmediginden etik kurul karart
gerektirmemektedir.

Verilerin Analizi

Arastirmanin verileri sistematik derleme aragtirmalarinda yararlanilan betimsel
igerik analizine gore irdelenmistir. Betimsel igerik analizi, belirlenen 6lgiitlere uygun
olan aragtirmalarin verilerinin arastirmacilar tarafindan nasil ele alindiginin
yorumlanmasina, zamanla gosterdigi egilimin ayrintili olarak incelenmesine dayanir
(Bellibas, 2018).

Bulgular

Sistematik inceleme arastirmalarinda yanliligi dnlemek icin kullanilan bazi
kontrol listeleri vardir. En ¢ok bilinenlerden bazilart ASMAR, PRISMA, JBI kontrol
listesidir. Bu arastirmada PRISMA 2020 kontrol listesi kullanilmigtir (http://prisma-
statement.org/documents/PRISMA_2020_checklist.pdf). Ayn1 zamanda, tiim arama
stirecini gosteren PRISMA akis semasi Sekil 4°te sunulmustur.

Sekil 4
PRISMA Akis Semast
Veri tabanlar aracih@yla arastrmalarin belirlenmesi
' '
. . Arastrmalann incelenmesinden
= Taranan ve incelenen *: tnce cikarilan arastinma savisi;
E Weri tabanlan (n = 9) — N e
= Arashimma savis (n = 557) Duplikasyon arastirma savisi (m =
= 13)
L
incelenen® FeTeMM  kariver ilgisi konusu
Aragtirma sayist (n =3544) * | disindaki **
Arasthirma sayvisiin =512)
. v
= . .
= Incelenen® X Crrneklem gruhu‘ 5-18  wvag
E Aragtirma savisi (n=32) aralifinda olmayvan
Aragtirma savis: (n 2
v gunluk agisimndan Tek grup Gn test son test deneyvsel
incelenen® — p| desen ile viiriilen*
Arastirma savis: (n =24) Aragtirma sayisi (n =20)
—
*
P Ginglin denevsel desen ile vitriitiilen®
=E Aragtirma savist (m = 4)
=S Sistematik derlemeve dahil edilecek arastirma
savist (n =4)
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Filtreleme 1 tablosu incelendiginde FeTeMM egitiminin ¢esitli etkenlere
(faktorlere) etkisini arastiran meta-analiz gerceklestirebilmek icin yeterli sayida
aragtirmanin oldugu goriilmistir. Sekil 4 incelendiginde FeTeMM egitiminin
ogrencilerin FeTeMM mesleklerine yonelik kariyer ilgisine etkisini inceleyen toplam
deneysel arastirma sayist 24’tiir. Bu arastirmalarin biiyiik bir kismi hari¢ tutma
Olciitlerinden biri olan zayif deneysel desen kapsaminda tek grup on test son test
deneysel desen ile yiiriitilmistiir (Chen ve dig., 2020; ; Knezek ve dig., 2013; Mohd
Shahali ve dig., 2019; Smith ve Tyler Wood, 2020; Vela ve dig., 2018). Bu nedenle
bu arastirmalar derlemeye dahil edilmemigtir. Ayrica, Amerika’da yiiriitiilen bazi
FeTeMM arastirmalar1 da silirecin nasil uygulandigi hakkinda yeterli bilgi
paylagmamasi ve kariyer ilgisine yonelik dlgliimlerin iilke ¢apinda genel bir sinavla
Olglilmesi gibi nedenlerden dolay1 bu derlemeye dahil edilmemistir (Castleman ve
dig., 2018; Young ve dig., 2019). Belirlenen 6lgiitler dogrultusunda FeTeMM
egitiminin Ogrencilerin FeTeMM mesleklerine yonelik kariyer ilgisine etkisini
inceleyen aragtirma sayisi dorttiir. Kuramsal olarak meta-analiz en az iki aragtirma ile
yapilabilmektedir. Istatistiksel bir bakis acistyla katilimcilarin, miidahalelerin
incelendigi arastirmalarin sayisinda bir kisitlama yoktur. Ancak, analiz sonucunun
anlamli olmasi i¢in bagimsiz arastirmalarin cesitliligi ve sayis1 dikkate alinmalidir
(Borenstein ve dig., 2009). Bu noktadan hareketle, dl¢iitlere uygun dort arastirmanin
sonuglar1 sistematik olarak degerlendirilmis ve elestirel olarak ¢oziimlenmigtir. Bu
arastirmalar Tablo 1’°de sunulmustur.

Tablo 1
Sistematik Derlemeye Dahil Edilen Arastirmalar
Yazarlar Y1l Desen Tiirii Sinif
Diizeyi
Panayiotou ve Eteokleous- 2017  On test-son test kontrol gruplu yari 5
Grigoriou deneysel desen
Tati, Firman, Riandi ve 2019  On test-son test kontrol gruplu yari 8
Permanasari deneysel desen
Kurt ve Benzer 2020  On test-son test kontrol gruplu yari 6
deneysel desen
Giindiiz Bahadir ve Ozay 2021  On test-son test kontrol gruplu yari 6
Kose deneysel desen

Derlemeye dahil edilen arastirmalar analiz edilirken yaym yili, drneklem
grubunun ogrenim diizeyi, deney ve kontrol grubunda uygulanan Ogretim
yaklasimlari, p degerleri gibi bilgilerden yararlanilmistir. Analiz sonuglari iki baslik
altinda degerlendirilmistir.
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Sistematik Derlemeye Dahil Edilen Arastirmalarin Betimsel Bilgilerine iliskin
Dagilimi

Arastirmalarin sayis1 anlamli bir genelleme yapabilmek i¢in uygun degildir. Bu
nedenle, arastirmalara iligkin kategorik bilgiler yiizde olarak degil; ayr1 ayr
sunulmustur. Sistematik derlemeye dahil edilen aragtirmalarin betimsel bilgileri Tablo
2’de verilmistir.

Tablo 2
Sistematik Derlemeye Dahil Edilen Arastrmalarin Betimsel Bilgileri
Yazarlar Yil  Yas Konu Ogretim Yaklasimlar Uygulama
Kontrol Grubu  Deney Siiresi
Grubu (Ders saati)
Panayiotou 2017 11 Igsik Yapilandirmac1  Robotik- 10
ve Yaklasim FeTeMM
Eteokleous-
Grigoriou
Tati, Firman, 2019 13 Enerji Yapilandirmact ~ Proje 4
Riandi ve Yaklagim Tabanli
Permanasari FeTeMM
Kurt ve 2020 12 Elektrik Yapilandirmaci  FeTeMM 32
Benzer Yaklasim
Giindiiz 2021 12 Kuvvetve Yapilandirmaci  FeTeMM 56
Bahadir ve Hareket- Yaklasim
Ozay Kose Maddenin
Tanecikli Yapisi-
Viicudumuzdaki
Sistemler

Tablo 2’den gozlendigi gibi derlemeye dahil edilen aragtirmalar 2017-2021
yillar1 arasinda gergeklestirilmistir. Dort arastirmadan ikisi Turkiye’de, biri
Endonezya’da, digeri ise Kuzey Kibris’ta gergeklestirilmistir. Arastirmalardaki
orneklem grubu yas araligi 11-13 arasinda degismektedir. Bu yas grubu arastirmalarin
ortaokul diizeyinde yiiriitiildiigiinii gdstermektedir. Arastirmanin ikincil 6l¢iitlerinden
biri deney grubunda FeTeMM egitimine yonelik yaklagimlarin uygulanmasi
oldugundan deney grubunda FeTeMM yaklagimlart uygulanmistir. Kontrol
gruplarinda ise genellikle aragtirmanin yiriitildiigi {ilkenin varolan &gretim
programlar1 uygulanmistir. Bu 6gretim programlart incelendiginde yapilandirmact
yaklasimin benimsendigi anlagilmistir. Ayrica bu yaklasimlar derlemeye dahil edilen
tim aragtirmalarda fen bilimleri disiplini kapsaminda fizik konu alanlarinda
uygulanirken, saadece bir arastirmada kimya ve biyoloji konu alanlarinda da
uygulanmistir. Fizik konular 151k, enerji, elektrik, kuvvet ve hareket iken biyoloji
konusu viicudumuzdaki sistemler, kimya konusu ise maddenin tanecikli yapisidir.
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Sistematik Derlemeye Dahil Edilen Arastirmalarda Fetemm Egitiminin
Ogrencilerin Fetemm Alanlarina Yonelik Kariyer Ilgisine Etkisine Yonelik
istatistiksel Anlamhhk Diizeyi Dagilim

Sistemaik derlemeye dahil edilen arastirmalarin istatitiksel bilgileri Tablo 3’te
sunulmustur.

Tablo 3

Sistematik Derlemeye Dahil Edilen Arastirmalarin Istatistiksel Bilgileri
Yazarlar Yil z/t p
Panayiotou ve Eteokleous-Grigoriou 2017 Paylagilmamus .05<
Tati , Firman, Riandi ve Permanasari 2019 t=4.179 .05>
Kurt ve Benzer 2020 t=-2.453 .05>
Giindiiz Bahadir ve Ozay Kose 2021 7=-5.293 .05>

p<.05

Tablo 3’ten de goriildiigii gibi derlemeye dahil edilen aragtirmalarin ikisinde
ogrencilerin FeTeMM mesleklerine yonelik kariyer ilgisi FeTeMM’e yonelik tutum
6l¢eginin alt boyutu araciligiyla belirlenirken, diger iki arastirmada FeTeMM kariyer
ilgisini belirlemek i¢in gelistirilmis 6l¢eklerden yararlanilmigtir. Tiim aragtirmalarin
istatistiksel verileri incelendiginde ortak degerin p anlamlilik diizeyi degeri oldugu
saptanmistir. Bu nedenle FeTeMM egitiminin &grencilerin FeTeMM mesleklerine
yonelik kariyer ilgisine etkisini istatistiksel olarak belirlemede p anlamlilik degeri
kullanilmistir.

Sistematik derlemeye dahil edilen aragtirmalarda FeTeMM egitiminin
ogrencilerin FeTeMM mesleklerine yonelik kariyer ilgisine etkisi %75 oraninda
anlamhdir. Kurt ve Benzer’in (2020) arastirmasinda 6grencilerin  FeTeMM
meslekerine yonelik ilgisi fen, teknoloji, mithendislik ve matematik alanarina yonelik
meslekler olarak ayr1 ayr1 incelenmis ve FeTeMM egitiminin dgrencilerin FeTeMM
mesleklerinden fen, matematik ve teknoloji ile ilgili mesleklere yonelik kariyer ilgisi
olustugu saptanmigtir. Es deyisle, FeTeMM egitimi Ogrencilerde miihendislik
meslegine yonelik kariyer ilgisi etkisi olugturmamistir. Derlemeye dahil edilen tiim
arastirmalar iginde sadece Panayiotou ve Eteokleous-Grigoriou (2017) arastirmasinda
anlamli bir etki bulunmamustir.

Derlemeye dahil edilen bazi aragtirmalarda yeterli veri paylagilmamast ve
arastirma sayisinin az olmasi nedeniyle ortalama etki biiyiikliigii hesaplanamamaistir.
Bu nedenle, FeTeMM egitiminin 6grencilerin FeTeMM mesleklerine yonelik kariyer
ilgisi etkisinin hangi diizeyde oldugu yorumlanamamustir.

Tartisma, Sonug ve Oneriler

Diinya diizeni zamanla daha rekabet¢i bir ortama doniigmektedir. Her tilkenin bu
rekabette yer almasi ise kaginilmaz olacaktir. Varolan durumun ve gelecegin
kosullarina uyum saglayabilen, bu kosullarin gelistirilmesi i¢in yenilikgi, analitik ve
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yaratici diisiinebilen, diisiindiiklerini uygulayabilen donaniml bireylere sahip olan her
iilke kiiresel rekabette diger lilkelere gore 6nde olacaktir. Bir lilkenin gonenci (refaht)
icin bu durum olduk¢a Onemlidir. Arzulanan nitelikli bireylerin hangi 6gretim
yaklagimlart ile egitildigi de onemlidir. Yaklasik son yirmi yildir bu niteligin
FeTeMM egitimi ile olanakli olacagina iliskin raporlar yayinlanmakta ve aragtirmalar
yapilmaktadir. Bu inanigin en temel nedeni ise bu zamana kadar ayr1 ayr1 6gretilen her
bir disiplinin FeTeMM egitimi sayesinde biitiinlesik olarak &gretilmesine
dayanmaktadir. Ancak bu sekilde bireyler okulda 6grendikleri disiplinleri birbiriyle
anlamlandirabilecek ve gilinliikk yasamda karsilastiklar1 sorunlart biitiinlesik olarak
degerlendirip, onlara daha kolay ve etkili ¢oziimler iiretebilecektir. Bu nedenle etkili
FeTeMM egitiminin 6grencilerin gelecekteki basarisi igin yasamsal bir 6neme sahip
oldugu diistiniilmektedir (Stohlmann ve dig., 2020).

Son zamanlarda bircok arastirma FeTeMM mesleklerini segen bireylerin
sayisinin distiigiinii gostermektedir (White ve Tesfaye, 2014; Bottia ve dig., 2015;
Halim ve Meerah, 2016). Bu durum hem bireylerin nitelik durumunu hem de varolan
ve gelecekteki kiiresel rekabeti etkileyecektir. Ayrica bu alanlarda galisan insan
giiclinin az olmast insaoglunun gereksinimlerinin karsilanmasinda sorun
olusturabilir. Tiim bu diisiincelerden hareketle PCAST (2010), National Research
Council (2013) ve ICASE (2013) heniiz kariyer se¢imini ger¢eklestirmemis bireylerin
bu alanlara yonelik algilarini genisletmenin yararl olacagini vurgulamaktadir. Cilinki
bireylerin FeTeMM mesleklerine yonelik ilgileri potansiyel kariyerlerine yonelik
algilarindan etkilenebilir (Harackiewicz ve dig., 2012; Song ve Glick, 2004). Bu
sistematik derlemede de 2011-2021 yillar1 arasinda FeTeMM egitiminin 6grencilerin
FeTeMM mesleklerine yonelik kariyer ilgisine etkisi incelenmistir. Siirecteki en
sasirtict sonug, FeTeMM egitiminin amaclarindan biri olan bireylerin FeTeMM
mesleklerine yonelik kariyer ilgisi olusturmaya yonelik giiclii deneysel desen tiiriinde
gergeklestirilmis sadece dort aragtirmanin bulunmasidir. Tarama 6Slgiitlerinden biri
olan yaym yili araligimin 2011-2021 oldugu diisiiniildiigiinde bu kadar uzun bir siirede
giiclii deneysel desen tiirlerinden biri ile yiiriitiilen dort arastirmanin olmasi oldukca
dikkat ¢ekicidir. Bu sayinin az olmasi tek grup 6n test-son test zayif deneysel desen
tirti ile ylritilen arastirmalarin hari¢ tutma Olgiitii olarak belirlenmesinden
kaynaklanabilir. Diger bir dikkat ¢ekici durum ise bu arastirmalarin 2017-2021 yillart
arasinda, yani son yillarda gerceklestirilmis olmasidir. Oysa neredeyse on yildir
egitim aragtirmalarinin popiiler konularindan biri olan FeTeMM egitimi ve bu
egitimin gelecege yonelik yansimalari hakkinda birgok arastirmaya rastlamak
olanaklidir. Gii¢lii deneysel desen tiirii ile yiiriitiilen aragtirmalarin son yillarda
gerceklestirilmis olmasi ise sasirticidir. Ogrencilerin {iniversite egitimine baglamadan,
kariyer secimini gerceklestirmeden once FeTeMM mesleklerine yonelik ilgilerini
belirlemek ve kariyer segimlerini izlemek bu iki durum arasindaki iliskiyi ortaya
¢ikarmada yol gosterici olabilir.

Derlemeye dahil edilen arastirmalarda FeTeMM egitimi fen bilimleri
disiplininde siklikla fizik konularinda uygulanmistir. Oysa tarama yapilirken fen
bilimleri disiplinine ydnelik bir 6l¢iit eklenmemistir. FeTeMM egitimini olugturan
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diger disiplinlerdeki arastirmalar da dikkate alinmig ancak o&lgiitlere uygun
aragtirmalara rastlanamamistir. Bu durum, FeTeMM egitiminin ¢ogunlukla fen
bilimleri disiplininde benimsenmis oldugunun bir gostergesi olabilir. Ancak bu durum
FeTeMM egitiminin 6grencilerdeki algisini ve gelisimini etkileyebilir. Dolayisiyla,
FeTeMM egitiminin biitiinctil yaklasimini koruyabilmesi i¢in diger disiplin
alanlarinin derslerinde de bu yaklagim uygulanmalidir. Bdylece, bireylerin FeTeMM
mesleklerine yonelik kariyer ilgisinin olugsmasina ve gelismesine katki saglanmis olur
(National Research Council, 2013). Uzerinde durulmasi gerek diger bir 6lgiit ise
derlemeye dahil edilen aragtirmalarin O6rneklem grubunun yas araligidir. Bu
aragtirmanin dahil etme Olgiitleri belirlenirken kariyer se¢imini tamamlamamig
6grenci grubu iizerinde yogunlasilmasi gerektigi diisiiniilmiistiir. Bu nedenle, okul
oncesi, ilkokul, ortaokul ve lise 6grenim diizeyinde gergeklestirilmis arastirmalar
aranmustir. Alanyazinda bu derleme arastirmasinin desen tiirli 6l¢iitlerine uymayan
ancak ortaokul ve lise 6grencilerinin FeTeMM egitimi sonrasi FeTeMM mesleklerine
yonelik kariyer ilgisini arastiran arastirmalar bulunmaktadir (Christensen ve dig.,
2015; Kitchen ve dig., 2018). Ancak derlemeye dahil edilen dlgiitlere uygun sinirl
sayidaki tiim aragtirmanin 6rneklem grubu 11-13 yas grubu araliginda, yani ortaokul
Ogrenim diizeyindedir. Her 6grenim diizeyinden drneklem grubu olan giiglii deneysel
desen tiirii ile yiiritillen aragtirmalarin FeTeMM egitimi ve kariyer ilgisi iliskisi
hakkinda daha ¢ok bilgi sunacag diistiniilmektedir.

Derlemeye dahil edilen arastirmalarin istatistiksel bulgular1 irdelendiginde,
genellikle FeTeMM egitiminin 11-13 yas grubu 6grencilerin FeTeMM mesleklerine
yonelik kariyer ilgisine pozitif bir etkisi oldugu saptanmistir. Bu durum, tek grup 6n
test-son test zayif deneysel desen tiirii ile yiiriitiilen aragtirmalarin sonuglar: ile
paralellik gostermektedir (Musko, 2020; Smith ve Tyler Wood, 2020; Yoon ve dig.,
2020). Ayrica derlemeye dahil edilen arastirmalarin FeTeMM mesleklerine yonelik
kariyer ilgisini belirleyen 6l¢cek maddeleri “Tasarim uzmani veya gemi, ugak, araba
gibi araglarin teknisyeni olmak istiyorum”, “Yenilenebilir enerji kaynaklarinin
gelistirilmesi alaninda galismak istiyorum” ve “Elektrik iiretimi sektoriinde ¢aligmak
istiyorum” (Giindiiz Bahadir ve Ozay Kése, 2021; Kurt ve Benzer, 2020; Tati ve dig.,
2019) bigimindedir. FeTeMM meslekleri hakkinda daha kapsayici ve tanitici
6lceklerin gelistirilmesi ve kullanilmasi yararli olabilir. Ciinkii kapsamli belirleyiciler
ve gliglii bir FeTeMM egitimi gelecekteki kariyer se¢ciminin bir gostergesidir (Martin-
Hansen, 2018).

Istatistiksel olarak daha gok bilgi edinebilmek, FeTeMM egitiminin dgrencilerin
kariyer ilgisine etkisini belirleyip degerlendirebilmek i¢in giiclii deneysel desen tiirii
ile yiiriitilmiis daha ¢ok arastirmaya gereksinimin oldugu diistiniilmektedir.

Bu sistematik derleme arastirmasin arastirmacilar tarafindan belirlenen veri
tabanlarinin olusturulan tarama kodlari ile taramasi1 yapilmistir. Taranan veri tabanlari
herkesin kullanimina agiktir. Olusturulan tarama kodlari ise makale iginde
paylasilmistir. Siirecte arastirmacilar tarafindan hazirlanan ve kullanilan formlarin
icerik ve dzellikleri de makale i¢inde paylagilmistir. Bu arastirma i¢in herhangi bir
kurumdan destek fonu alinmamistir.
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