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Abstract

Keywords

STEM is a new educational approach that enables learning to be multidimensional
by integrating and linking different disciplines of knowledge and skills in the fields
of science, technology, engineering and mathematics. From an early age, parents
play an important role in raising awareness of STEM by making them interested
in the disciplines that make up STEM, making them love STEM and creating a
positive attitude towards STEM. In this context, parents need to be aware of the
knowledge and skills related to STEM for the education and economy of our
country. Accordingly, this study aims to examine the validity and reliability of
STEM Parent Awareness Scale developed by Yun, Cardella, Purzer, Hsu and Chae
(2016) and adapted by Gonyea (2017). This scale consists of two sub-scales:
knowledge and attitude. Firstly, translation procedures and arrangements were
made with the support of experts. The final scale was administered to 207 parents
(131 females, 76 males) with children aged 6-18 years. Subsequently, item-total
correlations were calculated and the correlation values were found to be between
.55 and .86. For the item discrimination, the lower and upper group averages of
27% were compared with independent t-test and found to be significant at p <.001
level for all test items. The correlation value between knowledge and attitude
subscales was .51 and it was found to be significant at p <.001 level. As a result
of confirmatory factor analysis, it was observed that the values of the fit indices
were within the acceptable value limits. Finally, Cronbach’s Alpha coefficients
were calculated for the internal consistency of the scale. Cronbach's Alpha
coefficients were .96 for knowledge subscale, .97 for attitude subscale and .96 for
the total scale. As a result, STEM Awareness Scale parents to have enough mental
properties of the Turkish version, from primary school to higher education of
children with their parents, to measure knowledge and attitudes which it can be
used in Turkey.
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Introduction

With globalization in the 21st century, the economy, technological developments and defense
industry have become more and more crucial day by day. With these developments brought about by
globalization, reforms in education started to be implemented to increase the quality of education with
the idea of spreading to all segments of the society. The United States of America (USA) has played an
important role in this area. In the race brought about by globalization, with the USA seeing other
countries as a threat, it has turned to invest in the field of engineering and technological developments.
Considering that development in the economic field can be possible with entrepreneurship activity in
the field of science and technology, STEM education has emerged in the United States to raise
entrepreneurial and creative individuals (Martin-Paez, Aguilera, Perales-Palacios & Vilchez-Gonzales,
2019). Achieve Inc, a curriculum under the name of Next Generation Science Standards (NGGS, 2012),
has received STEM support and become widespread in many countries, especially in the USA
(Akgiindiiz et al., 2015).

Dugger (2010) and Thomas (2014) stated that experts did not reach a consensus about STEM
that there was no common definition and that this concept was defined with more than one expression
in the literature (Eroglu & Bektas, 2016). In its most acceptable form, STEM education enables learning
to take place in a versatile way by bringing together different disciplines and establishing relationships
between these disciplines (Smith & Karr-Kidwell, 2000). It is said that the emphasis on STEM education
was first made with the abbreviation SMET after 1990, but this abbreviation was changed to STEM as
it caused difficulties in pronunciation (Derin, Aydin & Kirkig, 2017). STEM is an acronym consisting
of the initials of the words "Science, Technology, Engineering and Mathematics" (Yildirim & Altun,
2015). In our country, FeTeMM abbreviation is used as the abbreviation of STEM education, which
consists of the first letters of Science (Fen), Technology (Teknoloji), Engineering (Miihendislik) and
Mathematics (Matematik) (Y1ilmaz, Yigit Koyunkaya, Giiler, & Giizey, 2017). The disappearance of US
students' interest in science, mathematics and engineering fields is the reason for the emergence of
STEM education (Ostler, 2012).

Science, Technology, Engineering and Mathematics (STEM) education plays a critical role in
the development of 21st century skills. STEM education includes 21st-century skills such as critical
thinking, collaboration, creativity, and communication that will be needed to achieve success in a
globalizing world, and enables them to be developed by making them experiential (Akaygiin & Aslan
Tutak, 2016). In the 21st-century, it is necessary for individuals to be included in an education process
that can reveal these skills in line with the expected characteristics. Individuals should be involved in
STEM education practices in order to reveal these skills. With its integrative structure that brings
different disciplines together, STEM education enables individuals to develop these skills. It is thought
that individuals will be able to adapt to business life without any problems when they are included in
business life thanks to these skills (Milli Egitim Bakanligi [MEB], 2018).

Providing the integration of science, technology, engineering and mathematics disciplines,
STEM education is an innovative approach, but it also enables STEM literate individuals to be trained
(Bybee, 2013). Yildirim and Altun (2015) stated that STEM education can be considered as an education
that brings together different disciplines, enables to use information in daily life, increases skills that
can be used in daily life, and includes critical thinking. Although that the term STEM brings together
different disciplines, experts state that the STEM field is not open and that it may be problematic to
exclude some disciplines from this field (Yildirim & Altun, 2015). Based on this, when the effects of
these fields on each other are examined, it can be said that an interdisciplinary approach is inevitable.

According to the Turkish Industrialists' and Businessmen's Association (Tiirk Sanayicileri ve Is
Adamlar1 Dernegi [TUSIAD]), accurate and efficient work areas for the graduates of 2023 must take
place in Turkey in the field of STEM business. According to PwC analysis results for the year 2023, it
is estimated that STEM field will be approximately 3.5 million of about 34 million total workforces in
Turkey, between 2016 and 2023 the workforce need in the STEM field will approach 1 million and a
deficit of approximately 31% will occur in meeting this need based on undergraduate and graduate
graduates (TUSIAD, 2017).
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On the other hand, it is very important for the development of children that families, who have
a great responsibility for the care and education of the child, are a part of education. For this reason, the
educator needs to know the child and the family, as well as the family to know the school and the child,
as they are important factors affecting the psychological and educational development of the children.
Timely warning of individuals, creating environments in which they will contribute to their
development, and meeting their spiritual needs are behaviors that should be realized consciously. In our
country, STEM education, which aims to develop skills such as teamwork, critical thinking, creativity
and problem-solving, which is called as 21st-century skills, as well as enriching the intellectual and
cultural worlds of our students, will raise awareness of STEM by raising interest in the disciplines that
make up STEM from early ages. Parents have an important role to play in promoting STEM,
popularizing STEM and developing a positive attitude towards STEM (Azgin, 2019). In this context,
parents need to be aware of STEM-related knowledge and skills for the education and economy of our
country.

When the literature on STEM studies was examined, although there were various scale
development and adaptation studies regarding STEM education attitude scale (eg. Aydin, Saka & Giizey,
2017; Derin, Aydin & Kirkig, 2017; Yilmaz, Koyunkaya & Giiler, 2017), STEM teaching orientation
scale (eg. Haciomeroglu & Bulut, 2016), teachers' awareness of STEM approach (eg. Cevik, 2017;
Karakaya, Ay¢in & Cimen, 2018), and students' awareness of STEM approach (eg. Buyruk & Korkmaz,
2014), no scale measuring parents' STEM awareness was found. With the scale adapted in this study,
STEM awareness levels of parents can be measured. Based on this information, it is thought that this
scale will contribute to the relevant literature. The aim of this study is to study the adaptation, validity
and reliability of STEM Parent Awareness Scale to Turkish in a sample of parents.

Method
Participants

The sample of the study consists of 207 parents (131 females, 76 males) who can be reached by
using the convenient sampling method due to limitations such as time and money in a district located in
the Aegean Region. The average age of the parents participating in the study is 38.85. The ages of the
children that parents have are between 6-18, 164 of them are girls and 168 are boys.

Instrument

As a data collection tool, the measurement tool adapted as the STEM Parent Awareness Scale
by Gonyea (2017), which was developed as the Purdue Parent Engineering Awareness Scale by Yun,
Cardella, Purzer, Hsu, and Chae (2010), was used. Original scale data were collected from parents who
had children from preschool to university period. For the STEM Parent Awareness Scale, the appropriate
"engineering" words in the original scale were replaced with the word "STEM" and necessary
adaptations were made. While adapting for STEM, the scale was administered to parents who had a
child in high school. 5-strongly agree, 4-agree, 3- neither agree nor disagree, 2-disagree, 1-strongly
disagree) STEM Parent Awareness Scale has 2 sub-dimensions: 16 in the knowledge sub-dimension and
22 in the attitude sub-dimension. and 38 items. The reliability coefficients of the scale developed and
adapted for STEM are given in Table 1.

Tablel. Reliability coefficients of the scale developed and adapted

Developed Adapted for STEM
(Yun, Cardella, Purzer, Hsu, & Chae, 2010) (Gonyea, 2017)
Knowledge .94 .94
Attitude 91 .90
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Procedure

As the first step of the adaptation of the STEM Parent Awareness Scale to Turkish, Dr. Gonyea
was contacted and permission was obtained for the Turkish adaptation of the scale. Then the items of
the scale were translated into Turkish. The translation of the scale from English to Turkish, which is the
source language, was made by one of the researchers has a good level of English and Turkish and is an
expert in science education. The translation was examined by two academicians, who are also experts
in science education and have good Turkish and English proficiency. After the necessary revisions were
made at the end of the check, an English language expert completed the translation of the scale items
back to the source language, English, in order for the two forms to have the same quality in terms of
language use and grammar. It was determined that there was no difference in meaning between the two
scales. To control the conformity of the translated scale with Turkish, the scale was checked by a Turkish
language expert, and revisions were made in terms of grammar rules and words that the expert deemed
necessary. The scale items were discussed with four parents. For the content validity of the finalized
scale, the opinions of two science educators who have worked on STEM were consulted. As a result of
the interviews with them, an item was removed from the scale because it was not suitable for the MEB
program and the practices in schools.

After employing the scale to the participants, many analyzes were made for item analysis and
construct validity. Item discrimination of the items was determined by the item analysis. For this
purpose, Pearson product-moments correlation analysis was performed and the scores of the lower 27%
and upper 27% groups were compared with an independent t-test. In addition, the correlation between
sub-dimensions forming the scale was calculated. Then, confirmatory factor analysis was performed for
the construct validity of the scale. Cronbach's Alpha coefficients were examined for the reliability of the
scale.

Results

For the discrimination levels of the items in the Turkish adaptation of the scale, corrected item-
total Pearson product-moment correlation values were calculated for each item by item analysis. As seen
in Table 2, the correlation values of the items in the attitude sub-dimension except for item 17 and item
18 are between .55 and .86. These two items with a correlation coefficient of r <.30 were removed from
the scale.
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Table 2. Pearson product moment correlation results

Sub-dimension Items Corrected item-total r
Item 1 .76
Item 2 .81
Item 3 .78
Item 4 .55
Item5 .85

Knowledge Item 6 .85
Item 7 .87
Item 8 .85
Item 9 .85
Item 10 .85
Item 11 .86
Item 12 .83
Item 13 .60
Item 14 .78
Item 15 71
Item 16 .67
Item 1 74
Item 2 .79
Item 3 .80

Attitude Item 4 .78
Item 5 .79
Item 6 .83
Item 7 .68
Item 8 73
Item 9 .85
Item 10 .87
Item 11 .85
Item 12 .76
Item 13 .81
Item 14 .76
Item 15 .86
Item 16 .79
Item 17 .20
Item 18 A7
Item 19 .76
Item 20 .67
Item 21 .80

As another item analysis method, the raw scores obtained from the scale were ranked in
ascending order. According to the results of this ranking, the results of the comparison of item scores of
the lower 27% and upper 27% groups with the independent t-test are given in Table 3. According to the
results of the independent t-tests, the scores of those in the upper 27% group are significantly different
from those in the lower 27% group.
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Tablo 3. Independent t-tests results

Knowledge X SD t Attitude X SD t

Item 1 L27% 1.62 .48 -29.75* Item 1 L 27% 257 .65 -26.92*
U27% 430 .46 U 27% 498 .13

Item 2 L27% 1.67 .47 -29.83* Item 2 L 27% 258 .68 -22.99*
U27% 4.26 .44 U 27% 489 31

Item 3 L27% 175 b4 -26.66* Item 3 L 27% 275 .83 -20.12*
U27% 433 .47 U 27% 5.00 .00

Item 4 L27% 258 .91 -18.80* Item 4 L 27% 283 .82 -19.56*
U27% 494 .22 U 27% 5.00 .00

Item5 L27% 178 .56 -26.28* Item 5 L 27% 262 61 -28.67*
U27% 442 .49 U 27% 5.00 .00

Item 6 L27% 1.71 .45 -29.75* Item 6 L 27% 257 .70 -2497*
U27% 432 47 U 27% 498 .13

Item 7 L27% 1.71 .45 -29.75* Item 7 L 27% 250 .68 -25.28*
U27% 432 47 U 27% 494 22

Item 8 L27% 1.71 .45 -29.75* Item 8 L 27% 271 b9 -22.70*
U27% 432 47 U 27% 483 .37

Item 9 L27% 1.64 .48 -29.68* Item 9 L 27% 3.12 .81 -17.31*
U27% 432 .47 U 27% 5.00 .00

Item 10 L27% 155 .50 -30.11* | Item10 L 27% 294 77 -19.88*
U27% 430 .46 U 27% 5.00 .00

Item 11 L27% 1.60 .49 -24.65* | Item1l L 27% 3.19 .77 -17.46*
U27% 424 .63 U 27% 5.00 .00

Item 12 L27% 1.62 .48 -29.72* | Iltem12 L 27% 2.76 b3 -26.24*
U27% 433 .47 U 27% 491 .28

Item 13 L27% 2.07 .62 -2255*| Item13 L 27% 3.26 .75 -17.27*
U27% 450 .50 U 27% 5.00 .00

Item 14 L27% 198 .75 -20.30* | Item14 L27% 285 .84 -19.07*
U27% 442 49 U 27% 5.00 .00

Item 15 L27% 192 .65 -22.93* | Item15 L 27% 3.32 .78 -15.92*
U27% 446 .50 U 27% 5.00 .00

Item 16 L27% 158 .49 -29.76* | Item16 L 27% 3.26 .84 -15.39*
U27% 432 .47 U 27% 5.00 .00

Item 17 L 27% 3.42 .82 -14.20*
U 27% 5.00 .00

Item 18 L 27% 246 73 -25.72*
U 27% 5.00 .00

Item 19 L 27% 296 .89 -17.04*
U 27% 5.00 .00

*p<.001

The correlation between knowledge and attitude, which are sub-dimensions of the scale, was
calculated. The correlation value between knowledge and attitude is .51 and it is statistically significant

at the p <.001 level.

Construct Validity

The construct validity of the scale was tested by confirmatory factor analysis using the LISREL
program as seen in Figure 1. When the fit indices of the first confirmatory factor analysis were examined,
it was determined that the values were within the acceptable value limits. The fit indices are as
follows:y2 /df=2.48, NNFI=.96, CFI=.96, RMSEA=.11, PGFI=.57.
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Figure 1. Confirmatory factor analysis
Reliability

In order to determine the internal consistency of the STEM Parent Awareness Scale, the
coefficients were calculated. Cronbach's Alpha coefficients were .96 for the knowledge sub-dimension,
.97 for the attitude sub-dimension, and .96 for the total scale.

Discussion and Conclusion

In this study, STEM Parent Awareness Scale adapted by Gonyea (2017) was adapted into
Turkish. In this study conducted with 207 parents, translation procedures were performed and then
content validity was examined. As a result of this analysis, an item that was not compatible with the
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MEB program and practices in schools was removed from the scale. Subsequently, the construct validity
of the translated scale was checked. Accordingly, item analysis was done first. For item analysis,
corrected item-total correlation values were calculated. Corrected item-total correlation values
acceptable for item analysis are >.30 (Nunnally & Bernstein, 1994). Two items with calculated
correlation values below this reference value were removed from the scale. The correlation values of
the other items were between .55 and .86, and it was concluded that these items were discriminatory.
For item analysis, another method was used and the mean scores of those in the lower 27% and upper
27% groups were compared with the independent t-test. Based on the results of the independent t-tests,
it was determined that it was significant at the p <.001 level for all items. Therefore, it can be said that
the item discrimination level of the scale is high and it distinguishes high and low scores.

In order to examine the construct validity, correlation values between sub-dimensions of the
scale were calculated and the result was found to be significant at p <.001 level. In addition, the fit
indices of the confirmatory factor analysis performed are 2 / df = 2.48, NNFI = .96, CFI= .96, RMSEA
= .11, PGFI = .57, PNFI = .88. For model fit, 2 / df <5 indicates that the model is suitable (Wheaton,
Muthen, Alwin, & Summers, 1977). Besides, NNFI and CFI values should be greater than .90 (Bentler
& Bonet, 1980; Hu & Bentler, 1999), PGFI and PNFI values should be greater than .50 (Meyers, Gamst,
& Guarino, 2006), and RMSEA value should be less than .08 (Browne & Cudeck, 1993). When all these
parameter values are compared with the values obtained in the study, it can be interpreted that the factor
structure of the Turkish adaptation of the scale is similar to the factor structure of the original scale,
except for the RMSEA value. Since the RMSEA value is affected by the sample size (Chen, Curran,
Bollen, Kirby, & Paxton, 2008), the reason why the RMSEA value of the study is higher than the
reference value may be the small sample size.

The reliability study was examined by calculating Cronbach's Alpha coefficients. The accepted
value for reliability in the literature is> .7 (Nunnally, 1978). Considering the results of Cronbach's Alpha
coefficients of .96 and .97 in the sub-dimensions and .96 for the total scale, it can be said that the scale
is reliable.

As a result, there is no reverse item in the STEM Parent Awareness Scale, the minimum score
that can be obtained from the scale is 35 and the maximum score is 175. The application time of the
scale is approximately 20 minutes. It is thought that the scale can be used to measure STEM awareness
of parents with children from primary school to higher education level.
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EK 1- STEM FARKINDALIK OLCEGI

Kesinlikle
Katiliyorum

Katiliyorum

Kararsizim

Katilmiyorum

Kesinlikle
Katilmiyorum

1. STEM alanlarinda ¢alisanlarin miithendislik tasarim ilkelerini nasil kullandiklarini
biliyorum.

2. STEM alanlarinda ¢alisanlarin problem ¢6zme stratejilerini nasil kullandiklarini
biliyorum.

3. STEM alanlarinda ¢alisanlarm neler yaptigini biliyorum.

4. Mihendisligin fen bilimleri, matematik ve teknoloji ile nasil iliskili oldugunu
biliyorum.

5. Topluma faydali olmak igin STEM’i nasil kullanilabilecegimi biliyorum.

6. STEM'in fen bilimlerinden farkl yanlarmi biliyorum.

7. STEM'in matematikten farkli yanlarmi biliyorum.

8. STEM'in teknolojiden farkli yanlarini biliyorum.

9. Cocuguma STEM becerilerini nasil 6gretebilecegimi biliyorum.

10. STEM ile ilgili kavramlar1 giinliik hayatimda nasil kullanabilecegimi biliyorum.

11. Cocuguma STEM ile ilgili kavramlar1 nasil agiklayabilecegimi biliyorum.

12. Cocugumun STEM ile ilgili fikirlerini ve becerilerini gelistirmesinde ona nasil
yardimei olabilecegimi biliyorum.

13. Problemleri nasil tanimlayacagimi ve ¢ézecegimi biliyorum.

14. Cocugumun STEM hakkinda daha fazla bilgi edinmesi igin gerekli kaynaklar1 nasil
bulacagimi biliyorum.

15. STEM ile ilgili daha fazla bilgiyi nerede bulacagimi biliyorum.

16. Cocugumun okulunda yapilan STEM etkinliklerinin farkindayim.

1. STEM'in yasam kalitemizi iyilestirmede rol oynadigina inantyorum.

2. STEM alaninda yapilan ¢alismalarin hayatimizi daha kolay hale getirdigine
inantyorum.

3. STEM calismaya degerdir.

4. STEM toplumumuzu gelistirir.

5. STEM alanindaki ¢aligmalarin insanlara yardim ettigini diisliniiyorum.

6. STEM alaninda yapilan ¢aligmalarin, cocugumun hayatini kolaylastirdigina
inanityorum.

7. Cocugumun STEM alanlarindan birinde meslek sahibi olmasini isterim.

8. Cocugum iiniversitede STEM alaninda egitim almaktan keyif alacaktir.

9. STEM ile ilgili fikirleri ve becerileri 6grenmenin ¢ocugum i¢in iyi olacaga
inantyorum.

10. STEM becerileri gocugumun kariyeri i¢in faydal olacaktir.

11. Cocugumun okulu, STEM kavramlarin1 ve becerilerini dgretmelidir.

12. Cocugum, egitim hayat1 boyunca (okul dncesinden iiniversiteye kadar) STEM
ogrenmekten hoslanacaktir.

13. Egitim hayatinda STEM 6grenmesi, gocugumun fen bilimleri, matematik ve teknoloji

gibi diger konular1 daha iyi anlamasin1 saglar.

14. Egitim hayatinda STEM 06grenmesi, cocugumun daha iyi bir yasam kalitesine sahip
olmasmi saglar.

15. Cocugumun STEM becerilerini 6grenmesini istiyorum.

16. Cocugumun STEM alaninda ¢alisanlarin ne yaptigini anlamasini istiyorum.

17. Kiz ve erkek ¢ocuklarin STEM 6grenmeleri esit derecede 6nemlidir.

18. Cocugumun okulunda yapilan STEM atdlyelerine katilmak isterim.

19. STEM alanlar1 hakkinda miimkiin oldugunca erken yasta bilgi edinmek gerektigini
diisiiniiyorum.
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Oz

Anahtar Kelimeler

STEM, fen (Science), teknoloji (Technology), miihendislik (Engineering) ve
matematik (Mathematics) alanlarma ait bilgi ve becerilerin farkli bilim dallarini
bir araya getirerek ve bu bilim dallar1 arasinda iliski kurarak 6grenmenin gok
boyutlu gergeklesmesini saglayan yeni bir egitim yaklasimidir. Kiigiik yaslardan
itibaren bireylere STEM’i olusturan disiplinlere ilgi uyandirarak STEM’e iliskin
farkindalik olusturmak, STEM’i sevdirmek ve STEM’e iliskin olumlu bir tutum
olugmasini saglamak i¢in ebeveynlere 6nemli bir rol diismektedir. Bu baglamda
ilkemizin egitim ve ekonomisi i¢in ebeveynlerin STEM ile ilgili bilgi ve
becerilerin farkinda olmasi 6nem tagimaktadir. Bu dogrultuda bu g¢alismanin
amaci, Yun, Cardella, Purzer, Hsu ve Chae (2016) tarafindan gelistirilen Gonyea
(2017) tarafindan uyarlanan STEM Ebeveyn Farkindalik Olgegi’nin Tiirkge
uyarlamasmin yapilarak, gegerlik ve giivenirliligine iliskin dogrulugunu
incelemektir. Bilgi ve tutum olmak tizere iki alt boyuttan olusan olgek igin
uzmanlarin destegiyle ¢eviri iglemleri ve gerekli diizenlemeler yapilmistir. Son
halini alan 6l¢ek 6-18 yag arasi gocugu olan 207 (131 kadin, 76 erkek) ebeveyne
uygulanmistir. Akabinde madde-toplam korelasyonlar1 hesaplanmis ve korelasyon
degerleri .55 ile .86 arasinda oldugu goriilmiistiir. Madde ayirt edicilik 6zelligi igin
%27 alt ve %26 iist grup ortalamalar1 bagimsiz t-testi ile karsilastirilmig ve tiim
test maddeleri i¢in p<.001 diizeyinde anlamli oldugu tespit edilmistir. Bilgi ile
tutum alt boyutlar1 arasindaki korelasyon degeri .51 olup p<.001 diizeyinde
anlamli oldugu saptanmigtir. Yapilan dogrulayici faktor analizi sonucunda uyum
indeksleri degerlerinin kabul edilebilir deger sinirlari iginde oldugu gézlenmistir.
Son olarak, 6l¢egin i¢ tutarlig1 icin Cronbach’s Alpha katsayilar1 hesaplanmustir.
Cronbach’s Alpha katsayilar1 bilgi alt boyutu igin .96, tutum alt boyutu igin .97 ve
toplam Olgek icin .96 olarak saptanmustir. Sonu¢ olarak, STEM Ebeveyn
Farkindalik Olgegi’nin Tiirkge uyarlamasmin yeterli zihinsel 6zelliklere sahip
oldugu, ilkokuldan yiiksekdgretim diizeyine kadar cocugu olan ebeveynlerin, bilgi
ve tutumlarmi 6lgmek amacrtyla Tiirkiye’de kullanilabilecegi goriilmektedir.
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Giris

21. yiizyilda kiiresellesme ile birlikte ekonomi, teknolojik gelismeler, savunma sanayi giin
gectikce daha da onemli hale gelmistir. Kiiresellesmenin getirdigi bu gelismelerle birlikte egitimde
kalitenin artmasi i¢in toplumun tiim kesimlerine yayma diisiincesiyle egitimde reformlar uygulanmaya
baglanmistir. Amerika Birlesik Devletleri (ABD) bu alanda 6nemli bir etken olmustur. Kiiresellesmenin
getirdigi yarista ABD’nin diger iilkeleri bir tehdit olarak gérmesiyle birlikte miihendislik ve teknolojik
gelismeler alaninda yatirim yapmaya yonelmistir. Ekonomik alanda gelisebilmenin bilim ve teknoloji
alaninda girisimcilik faaliyetiyle miimkiin olabilecegi diigiiniilerek STEM egitimi Amerika Birlesik
Devletleri’nde girisimci ve yaratici bireylerin yetismesini saglamak amaciyla ortaya ¢ikmigtir (Martin-
Paez, Aguilera, Perales-Palacios ve Vilchez-Gonzales, 2019). Next Generation Science Standards
(NGGS, 2012) ad1 altindaki 6gretim programi olan Achieve Inc. ilerletilerek STEM destek gormiis ve
ABD basta olmak iizere diinyanin birgok lilkesinde yayginlasmistir (Akgiindiiz vd., 2015).

Dugger (2010) ve Thomas (2014) uzmanlarin STEM ile ilgili goriis birligine varip ortak bir
tanmminin  olmadigimi belirterek literatiirde bu kavramin birden ¢ok ifade ile tanimlandigim
sOylemislerdir (Eroglu ve Bektas, 2016). En kabul edilebilir sekliyle, STEM egitimi, farkli bilim
dallarinin bir araya gelmesini saglayarak ve bu bilim dallar1 arasinda iliski kurarak 6grenmenin ¢ok
yonlii olarak gergeklesmesini saglamaktadir (Smith ve Karr-Kidwell, 2000). STEM egitimi {izerinde
durulmasinin ilk 6nce SMET kisaltmasi ile 1990 yilindan sonra oldugu fakat bu kisaltmanin telaffuzda
zorluklara neden olmasiyla STEM olarak degistirildigi sdylenmektedir (Derin, Aydin ve Kirkig, 2017).
STEM, “Fen (Science), Teknoloji (Technology), Miihendislik (Engineering) ve Matematik
(Mathematics)” sozciiklerinin bas harflerinden olusan bir kisaltmadir (Yildirim ve Altun, 2015).
Ulkemizde STEM egitiminin kisaltmasi olarak, Fen, Teknoloji, Miihendislik ve Matematik alanlarinin
ilk harflerinden olusan FeTeMM kisaltmasi da kullanilmaktadir (Y1lmaz, Yigit Koyunkaya, Giiler ve
Giizey, 2017). ABD’li 6grencilerin fen, matematik ve miithendislik alanlarina olan ilgilerinin zaman
gectikce kaybolmast STEM egitiminin ortaya ¢ikis nedenini olusturmaktadir (Ostler, 2012).

Fen, Teknoloji, Miithendislik ve Matematik (STEM) egitimi, 21. yiizyil becerilerinin gelisiminde
onemli rol oynamaktadir. STEM egitimi kiiresellesen bir diinyada basar1 elde edebilmek igin ihtiyag
duyulacak elestirel diigiinme, isbirligi, yaraticilik ve iletisim gibi 21. yiizyil becerilerini kapsar ve bu
becerilerin yasantisal olmasii saglayarak gelistirilmesine imkan saglar (Akaygiin ve Aslan Tutak,
2016). 21.yiizyilda bireylerin beklenen 6zelikler dogrultusunda bu becerileri ortaya gikarabilecek bir
egitim slirecine dahil olmalar gerekli goriilmektedir. Bireylerin bu becerilerini ortaya ¢ikarabilmesi i¢in
STEM egitimi uygulamalaria dahil olmasi gerekmektedir. STEM egitimi, farkl1 disiplinleri bir araya
getiren biitiinlestirici yapisiyla bireylerin bu becerilerinin gelismesini saglamaktadir. Bireylerin is
hayatina dahil olduklarinda da bu beceriler sayesinde is hayatina sorunsuz bir sekilde adapte
olabilecekleri diisiiniilmektedir (Milli Egitim Bakanligi [MEB], 2018).

Bilim, teknoloji, mithendislik ve matematik disiplinlerinin entegrasyonunu saglayan STEM
egitimi, yenilik¢i bir yaklasim olmakla birlikte, STEM okuryazar bireylerin yetistirilmesini
saglamaktadir (Bybee, 2013). Yildirim ve Altun (2015) STEM egitimini, farkli bilim dallarin1 bir araya
getirerek, giinliik hayatta bilgiyi kullanmay1 saglayan, giinliik yasamda kullanilabilecek becerilerini
artmasini saglayan ve elestirel diislinmeyi iceren bir egitim olarak diisiiniilebilecegini aktarmiglardir.
STEM teriminin farkli bilim dallarin1 bir araya getirmesine ragmen, uzmanlar STEM alaninin agik
olmadigimi ifade ederek bazi disiplinlerin bu alanin iginde ya da disinda tutulmasinin sorun
olusturabilecegini sdylemektedirler (Yildirim ve Altun, 2015). Buradan hareketle bu alanlarin birbiri
tizerindeki etkileri incelendiginde disiplinleraras1 yaklasimin gergeklesmesinin kaginilmaz oldugu
sOylenebilir.

Tiirk Sanayici ve Is Adamlar1 Dernegi’ne (TUSIAD) gore, Tiirkiye’de STEM is sahalarinda
calisacak olan isgiicii icin 2023 yilt mezunlarinin dogru ve etkin bir sekilde is alanlarinda yer almasi
gerekmektedir. PwC analiz sonuglarina gore, 2023 yili i¢in Tiirkiye’de yaklasik 34 milyon toplam
isgiiclinlin yaklasik 3.5 milyonunun STEM alanlarinda olacagi, 2016-2023 déneminde STEM alaninda
isgiicii ihtiyacinin 1 milyona yaklasacagi ve bu ihtiyacin giderilmesinde lisans ve yiiksek lisans
mezunlar temel alindiginda yaklasik %31 degerinde bir agik olusacagi tahmin edilmektedir. STEM
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becerilerine sahip is giiciiniin artacak olmasi sebebiyle STEM alanlariin desteklenmesini gerekli
kilmaktadir (TUSIAD, 2017).

Diger yandan ¢ocugun dogdugu andan itibaren bakimi ve egitiminden biiyiik bir sorumlulugu
olan ailelerin, egitimin bir pargast olmalari, ¢ocuklarin gelisimi agisindan ¢ok onemlidir. Bu ylizden
egitimcinin gocugu ve ailesini tanimasi kadar ailenin de okulu ve gocugu tanimasi, ¢ocuklarin psikolojik
ve egitsel gelisimlerini etkileyen 6nemli faktdrler olduklar igin iki kurumun is birligi icerisinde olmasi
olduk¢a onemlidir. Bireylerin zamaninda uyarilmasi, onlarin gelisimine katki saglayacagi ortamlarin
yaratilmasi, manevi ihtiyaglarin giderilmesi bilingli ger¢eklesmesi gereken davranislardir. Ulkemizde
Ogrencilerimizin entelektiiel, kiiltiirel diinyalarin1 zenginlestirmekle birlikte 21. ylizyil becerileri olarak
isimlendirilen takim caligmasi, elestirel diisinme, yaraticilik ve problem ¢dzme gibi becerilerini
gelistirmeyi amaglayan STEM egitimine bu agidan bakildiginda kiigiik yaslardan itibaren bireylere
STEM’i olusturan disiplinlere kars1 ilgi uyandirarak STEM’e iliskin farkindalik olugsmasini saglamak,
STEM’i sevdirmek ve STEM’e iligkin olumlu bir tutum gelistirmelerini saglamak i¢in ebeveynlere
onemli bir rol diismektedir (Azgm, 2019). Bu baglamda iilkemizin egitim ve ekonomisi i¢in
ebeveynlerin STEM ile ilgili bilgi ve becerilerin farkinda olmasi1 6nem gerektirmektedir.

STEM c¢alismalarina yoénelik alanyazin incelendiginde STEM egitimi tutum Olgegine (Orn.
Aydin, Saka ve Giizey, 2017; Derin, Aydin ve Kirkig, 2017; Yilmaz, Koyunkaya ve Giiler, 2017), STEM
Ogretimine yonelim Ol¢egine (6rm. Haciomeroglu ve Bulut, 2016), d6gretmenlerin STEM yaklasimina
yonelik farkindaliklarma (6rn. Cevik, 2017; Karakaya, Ay¢in ve Cimen, 2018), 6grencilerin STEM
yaklagimina yonelik farkindaliklarina (6rn. Buyruk ve Korkmaz, 2014) iliskin ¢esitli 6l¢ek gelistirme ve
uyarlama calismalar1 yapilmakla birlikte ebeveynlerin STEM farkindaliklarim1 Slgen bir dlgege
rastlanilmamistir. Bu calismada uyarlanan olgek ile ebeveynlerin STEM farkindalik diizeyleri
olgtilebilecektir. Bu bilgiler ekseninde bu 6lcegin ilgili alanyazina katki saglayacag diisliniilmektedir.
Bu calismanin amaci STEM Ebeveyn Farkindalik Olgegi’nin ebeveynlerden olusan 6rneklemde
Tiirkge’ye uyarlama, gegerlik ve giivenirlik ¢aligmasini yapmaktir.

Yontem
Orneklem

Calismanin 6rneklemini Ege Bolgesi’nde yer alan bir ilgede zaman, para ve isgiicli kayb1 gibi
smirliliklar nedeniyle uygun 6rnekleme yontemi kullanilarak ulagilabilen ve goniilli olan 207 ebeveyn
(131 kadin, 76 erkek) olusturmaktadir. Ornekleme katilan ebeveynlerin yasi ortalama 38,85’tir.
Ebeveynlerin sahip olduklar1 ¢ocuklarin 164’1 kiz, 168’1 erkektir.

Veri Toplama Araci

Veri toplama araci olarak Yun, Cardella, Purzer, Hsu ve Chae (2010) tarafindan Purdue Ebeveyn
Miihendislik Farkindalik Olcegi olarak gelistirilen Gonyea (2017) tarafindan STEM Ebeveyn
Farkindalik Olgegi seklinde uyarlanan 6lgme araci kullanilmustir. Orijinal Slgek verileri okul dncesi
donemden {iniversite donemine kadar ¢ocugu olan ebeveynlerden toplanmistir. STEM Ebeveyn
Farkindalik Olgegi igin orijinal dlgekte yer alan “miihendislik” kelimelerinden uygun olanlar1 “STEM”
kelimesi ile degistirilmis ve gerekli uyarlama ¢alismalar yapilmistir. STEM i¢in uyarlama yapilirken,
oOlgek lise doneminde ¢ocugu olan ebeveynlere uygulanmustir. 5°1i likert tiirii (5-kesinlikle katiliyorum,
4-katiliyorum, 3-kararsizim, 2-katilmiyorum, 1-kesinlikle katilmiyorum) olan STEM Ebeveyn
Farkindalik Olgegi’nin bilgi alt boyutunda 16, tutum alt boyutunda 22 olmak iizere toplam 2 alt boyut
ve 38 maddeden olugmaktadir. Gelistirilen ve STEM igin uyarlanan 6lgegin giivenirlik katsayilar1 Tablo
1°de verilmistir.

Tablo 1. Gelistirilen ve uyarlanan dlgegin glivenirlik katsayilar

Gelistirilen STEM i¢in uyarlanan
(Yun, Cardella, Purzer, Hsu ve Chae, 2010) (Gonyea, 2017)
Bilgi .94 04
Tutum 91 .90
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Islem

STEM Ebeveyn Farkindalik Olgegi’nin Tiirkge’ye uyarlama ¢alismasimin ilk asamasi olarak
6lgegi STEM igin uyarlayan Dr. Gonyea ile iletisime gegilerek 6lgegin Tiirkge uyarlama ¢aligmasi i¢in
izin alinmistir. Ardindan O6lcegin maddeleri Tiirkce’ye cevrilmistir. Olcegin kaynak dil olan
Ingilizce’den Tiirkce’ye cevirisi Ingilizce ve Tiirkge’yi iyi diizeyde bilen ve alan bilgisi yeterliligine
sahip olan arastirmacilardan biri tarafindan yapilmustir. Ceviri, yine Tiirkge ve Ingilizce yeterliligi iyi
diizeyde olan fen egitimi alaninda uzman iki akademisyene inceletilmistir. inceleme sonunda gerekli
diizenlemeler saglandiktan sonra dilin kullanimi ve dil bilgisi agisindan iki formun ayni nitelige sahip
olabilmesi igin, bir Ingiliz Dili uzmam 6l¢ek maddelerinin kaynak dil olan Ingilizce’ye geri ¢eviri
islemini tamamlanustir. ki 6lcek arasinda anlam farklii§i olmadifi tespit edilmistir. Cevirisi
tamamlanan Ol¢egin Tiirk¢e’ye uygunlugunun kontrolii saglanmasi i¢in 6lgek Tiirk Dili uzmani
tarafindan kontrol edildikten sonra uzmanin diizenlenmesini gerekli gordiigii dilbilgisi kurallar ve
kelimeler yoniinden diizenlemeler yapilmistir. Hazirlanan 6l¢ek maddeleri dort ebeveyn ile tartigilmistir.
Son haline getirilen 6lgegin kapsam gegerligi igin STEM tlizerine galigmalari olan iki fen egitimcisinin
goriislerine bagvurulmustur. Onlarla yapilan gériismeler sonucunda MEB programina ve okullardaki
uygulamalara uygun olmadigi i¢in bir madde 6lgekten ¢ikarilmustir.

Olgek drnekleme uygulandiktan sonra elde edilen verilerle madde analizi ve yap1 gecerligi icin
bir¢ok analiz yapilmis olup ilk olarak madde analizi yapilarak maddelerin madde ayirt ediciligi tespit
edilmistir. Bu amagla Pearson ¢arpim momentler korelasyon analizi yapilarak alt %27’lik ve {ist %27 lik
gruplarin puanlari bagimsiz t-testi ile karsilastinlmistir. Ayrica 6lgegi olusturan alt boyutlar arasi
korelasyon hesaplanmistir. Ardindan Slgegin yapi gegerligi icin dogrulayici faktdr analizi yapilmastir.
Olgegin giivenirligi i¢in ise Cronbach’s Alpha katsayilari incelenmistir.

Bulgular

Olgegin Tiirkce uyarlamasinda yer alan maddelerin ayirt edicilik diizeyleri icin madde analizi
ile her maddenin kendi fakt6rii i¢in diizeltilmis madde-toplam Pearson ¢arpim moment korelasyon
degerleri hesaplanmistir. Tablo 2’de goriildiigi gibi tutum alt boyutunda yer alan madde 17 ve madde
18 hari¢ diger maddelerin korelasyon degerleri .55 ile .86 arasindadir. Korelasyon katsayist r<.30 olan
bu iki madde 6lgme aracindan ¢ikarilarak islemlere devam edilmistir.
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Tablo 2. Pearson Carpim Moment Korelasyon analizi sonuglari

Alt boyutlar Maddeler Diizeltilmis Madde Toplam r
Madde 1 .76
Madde 2 .81
Madde 3 .78
Madde 4 .55
Madde 5 .85

Bilgi Madde 6 .85
Madde 7 .87
Madde 8 .85
Madde 9 .85
Madde 10 .85
Madde 11 .86
Madde 12 .83
Madde 13 .60
Madde 14 .78
Madde 15 g1
Madde 16 .67
Madde 1 74
Madde 2 .79
Madde 3 .80

Tutum Madde 4 .78
Madde 5 .79
Madde 6 .83
Madde 7 .68
Madde 8 73
Madde 9 .85
Madde 10 .87
Madde 11 .85
Madde 12 .76
Madde 13 .81
Madde 14 .76
Madde 15 .86
Madde 16 .79
Madde 17 .20
Madde 18 A7
Madde 19 .76
Madde 20 .67
Madde 21 .80

Bir diger madde analizi yontemiyle Ol¢ekten elde edilen ham puanlar kiigiikten biiyiige dogru
siralanmigtir. Bu siralama sonucuna gore alt %27 ve {ist %27°lik gruplarin madde puanlarinin bagimsiz
t-testi ile karsilastirilmasina iliskin sonuglart Tablo 3’te verilmistir. Bagimsiz t testlerinin sonuglarina
gore list %27’lik grupta yer alanlarin puanlart alt %27’lik grupta yer alanlarin puanlarindan anlamh

olarak farklidir.
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Tablo 3. Bagimsiz t-testleri sonuglar

Bilgi Ort SS t Tutum Ort SS t

Madde 1 Alt %27 1.62 .48 -29.75* | Maddel Alt%27 257 .65 -26.92%
Ust %27 4.30 .46 Ust %27 498 .13

Madde 2 Alt%27 1.67 .47 -29.83* | Madde2 Alt%27 258 .68 -22.99*
Ust %27 4.26 .44 Ust %27 4.89 .31

Madde 3 Alt %27 175 54 -26.66* | Madde3 Alt%27 275 .83 -20.12*
Ust %27 4.33 .47 Ust %27 5.00 .00

Madde 4 Alt%27 258 .91 -18.80* | Madde4 Alt%27 283 .82 -19.56*
Ust %27 4.94 .22 Ust %27 5.00 .00

Madde 5 Alt %27 1.78 56 -26.28* | Madde5 Alt%27 262 .61 -28.67*
Ust %27 4.42 .49 Ust %27 5.00 .00

Madde 6 Alt%27 1.71 45 -29.75* | Madde6 Alt%27 257 .70 -24.97*
Ust %27 432 .47 Ust %27 498 .13

Madde 7 Alt%27 171 45 -29.75* | Madde7 Alt%27 250 .68 -25.28*
Ust %27 4.32 .47 Ust %27 4.94 .22

Madde 8 Alt %27 1.71 45 -29.75* | Madde8 Alt%27 271 59 -22.70*
Ust %27 4.32 .47 Ust %27 4.83 .37

Madde 9 Alt%27 1.64 .48 -29.68* | Madde9 Alt%27 312 .81 -17.31*
Ust %27 4.32 47 Ust %27 5.00 .00

Madde 10 Alt %27 155 .50 -30.11* | Madde 10 Alt %27 294 .77 -19.88*
Ust %27 4.30 .46 Ust %27 5.00 .00

Madde 11 Alt %27 1.60 .49 -24.65* | Madde 11 Alt %27 3.19 .77 -17.46*
Ust %27 4.24 .63 Ust %27 5.00 .00

Madde 12 Alt %27 1.62 .48 -29.72* | Madde 12 Alt %27 276 .53 -26.24*
Ust %27 4.33 .47 Ust %27 491 .28

Madde 13 Alt%27 207 .62 -2255* | Madde 13 Alt %27 326 .75 -17.27*
Ust %27 450 .50 Ust %27 5.00 .00

Madde 14 Alt %27 198 .75 -20.30* | Madde 14 Alt %27 285 .84 -19.07*
Ust %27 4.42 .49 Ust %27 5.00 .00

Madde 15 Alt%27 1.92 .65 -22.93* | Madde 15 Alt%27 332 .78 -15.92*
Ust %27 4.46 .50 Ust %27 5.00 .00

Madde 16 Alt%27 158 49 -29.76* | Madde 16 Alt %27 326 .84 -15.39*
Ust %27 4.32 .47 Ust %27 5.00 .00

Madde 17 Alt %27 342 .82 -14.20*
Ust %27 5.00 .00

Madde 18 Alt %27 246 .73 -25.72*
Ust %27 5.00 .00

Madde 19 Alt %27 296 .89 -17.04*
Ust %27 5.00 .00

*p<.001

Olgegin alt boyutlar1 olan bilgi ile tutum arasindaki korelasyon hesaplanmistir. Bilgi ile tutum
arasindaki korelasyon degeri .51 olup p<.001 diizeyinde istatistiksel olarak anlamlidir.

Yap1 Gegerligi

Olgegin yap1 gegerligi Sekil 1°de goriildiigii iizere LISREL programi kullanilarak dogrulayici
faktor analizi ile test edilmistir. Yapilan ilk dogrulayici faktor analizinin uyum indeksleri incelendiginde
degerlerin kabul edilebilir deger sinirlan i¢inde oldugu belirlenmistir. Uyum indeksleri sirasiyla su
sekildedir: y2 /df=2.48, NNFI=.96, CFI=.96, RMSEA=.11, PGFI=.57.
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Sekil 1. Dogrulayici faktdr analizinin grafiksel gosterimi

Giivenirlik

STEM Ebeveyn Farkindalik Olgeginin i¢ tutarhiligmi tespit etmek amaciyla katsayilari
hesaplanmistir. Cronbach’s Alpha katsayilari bilgi alt boyutu i¢in .96, tutum alt boyutu i¢in .97, toplam

Olcek i¢in .96 olarak saptanmustir.

Tartisma, Sonu¢ ve Oneriler

Bu calismada Gonyea (2017) tarafindan uyarlanan STEM Ebeveyn Farkindalik Olgegi
Tiirk¢e’ye uyarlanmigtir. 207 ebeveyn ile yiiriitiilen bu ¢alismada ilk olarak geviri islemleri yapilmis ve
kapsam gegerligi incelenmistir. Bu inceleme sonucunda MEB programina ve okullardaki uygulamalara
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uygun olmayan bir madde oOlgekten ¢ikarilmistir. Akabinde, cevrilen &lgegin yapi gecerligine
bakilmigtir. Buna gore ilk 6nce madde analizleri yapilmistir. Madde analizi i¢in her maddenin kendi
faktori i¢in diizeltilmis madde-toplam korelasyon degerleri hesaplanmistir. Madde analizi i¢in kabul
edilir diizeltilmis madde-toplam korelasyon degerleri >.30’dur (Nunnally ve Bernstein, 1994).
Hesaplanan korelasyon degerleri bu referans degerinin altinda olan iki madde 6l¢ekten ¢ikarilmustir.
Diger maddelerin korelasyon degerleri .55 ile .86 arasinda olup bu maddelerin ayirt edici oldugu
sonucuna ulasilmistir. Madde analizi i¢in ayrica baska bir yontem kullanilarak alt %27 ve {ist %27’lik
gruplarda yer alanlarin puan ortalamalart bagimsiz t-testi ile karsilastirilmistir. Bagimsiz t-testi
sonuglarindan hareketle tiim maddeler i¢in p<.001 diizeyinde anlamli oldugu tespit edilmistir. Bu
bilgiler ekseninde 6lgegin madde ayirt edicilik diizeyinin yiiksek oldugu ve yiiksek ile diisiik puan
alanlart ayirt ettigi sOylenebilir.

Yap1 gegerligini incelemek igin 6lgegin alt boyutlar arasi korelasyon degerleri hesaplanarak
sonucun p<.001 diizeyinde anlamli oldugu tespit edilmistir. Bunun yaninda yapilan dogrulayici faktor
analizinin uyum indeksleri y2/df= 2.48, NNFI = .96, CFI = .96, RMSEA = .11, PGFI = .57, PNFI =
.88’dir. Model uyumu igin, %2/df<5 olmasi modelin uygun oldugunu gostermektedir (Wheaton, Muthen,
Alwin ve Summers, 1977). Bunun yaninda, NNFI ve CFI degerleri .90’dan (Bentler ve Bonet, 1980;
Hu ve Bentler, 1999), PGFI ve PNFI degerleri .50’den biiyiik (Meyers, Gamst ve Guarino, 2006) ve
RMSEA degeri .08’den kiigiik olmalidir (Browne ve Cudeck, 1993). Tiim bu deger simirlan ile
calismada ulasilan degerler karsilagtirildiginda RMSEA degeri disinda 6lgegin Tiirk¢e uyarlamasinin
faktor yapisinin 6zgiin 6lcegin faktor yapisiyla benzer oldugu seklinde yorum yapilabilir. RMSEA
degeri 6rneklem sayisindan etkilendigi i¢in (Chen, Curran, Bollen, Kirby ve Paxton, 2008), ¢caligmanin
RMSEA degerinin referans degerinden yiiksek ¢ikmasinin nedeni 6rneklem sayisinin kiiglik olmasi
olabilir.

Giivenirlik ¢aligmasi ise Cronbach’s Alpha katsayilar1 hesaplanarak incelenmistir. Alanyazinda
giivenirlik i¢in kabul edilen deger >.7’dir (Nunnally, 1978). Alt boyutlarda .96 ile .97, toplam 6lgek igin
.96 olan Cronbach’s Alpha katsayilar1 sonuglarina bakildiginda 6lgegin giivenilir oldugu sdylenebilir.

Sonug¢ olarak, STEM Ebeveyn Farkindalik Olgegi'nde ters madde olmayip, o6lgekten
alinabilecek minimum puan ise 35, maksimum puan 175°tir. Olgme aracinin uygulanma siiresi yaklasik
20 dakikadir. Olgegin ilkokuldan yiiksekdgretim diizeyine kadar gocugu olan ebeveynlerin STEM
farkindaliklarini 6lgmede kullanilabilecegi diisiiniilmektedir.
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EK 1- STEM FARKINDALIK OLCEGI

Kesinlikle

Katillyorum

Katiliyorum

Kararsizim

Katilmiyorum

Kesinlikle

Katilmiyorum

1. STEM alanlarinda ¢alisanlarin miithendislik tasarim ilkelerini nasil kullandiklarini
biliyorum.

2. STEM alanlarinda ¢aligsanlarin problem ¢6zme stratejilerini nasil kullandiklarimi
biliyorum.

3. STEM alanlarinda galisanlarm neler yaptigini biliyorum.

4. Miihendisligin fen bilimleri, matematik ve teknoloji ile nasil iliskili oldugunu
biliyorum.

5. Topluma faydali olmak i¢in STEM’i nasil kullanilabilecegimi biliyorum.
6. STEM'in fen bilimlerinden farkli yanlarini biliyorum.

7. STEM'in matematikten farkli yanlarmi biliyorum.

8. STEM'in teknolojiden farkl yanlarini biliyorum.

9. Cocuguma STEM becerilerini nasil dgretebilecegimi biliyorum.

10. STEM ile ilgili kavramlar1 giinliik hayatimda nasil kullanabilecegimi biliyorum.

11. Cocuguma STEM ile ilgili kavramlari nasil agiklayabilecegimi biliyorum.

12. Cocugumun STEM ile ilgili fikirlerini ve becerilerini gelistirmesinde ona nasil
yardimci olabilecegimi biliyorum.

13. Problemleri nasil tanimlayacagimi ve ¢ézecegimi biliyorum.

14. Cocugumun STEM hakkinda daha fazla bilgi edinmesi i¢in gerekli kaynaklar1 nasil
bulacagimi biliyorum.

15. STEM ile ilgili daha fazla bilgiyi nerede bulacagimi biliyorum.

16. Cocugumun okulunda yapilan STEM etkinliklerinin farkindayim.

1. STEM'in yasam kalitemizi iyilestirmede rol oynadigina inantyorum.

2. STEM alaninda yapilan ¢aligmalarin hayatimizi daha kolay hale getirdigine
inantyorum.

3. STEM calismaya degerdir.

4. STEM toplumumuzu gelistirir.

5. STEM alanindaki ¢caligmalarin insanlara yardim ettigini diisiiniyorum.

6. STEM alaninda yapilan ¢alismalarin, cocugumun hayatini kolaylastirdigina
inantyorum.

7. Cocugumun STEM alanlarindan birinde meslek sahibi olmasini isterim.

8. Cocugum iiniversitede STEM alaninda egitim almaktan keyif alacaktir.

9. STEM ile ilgili fikirleri ve becerileri 6grenmenin ¢ocugum i¢in iyi olacagina
inantyorum.

10. STEM becerileri ¢gocugumun kariyeri i¢in faydali olacaktir.

11. Cocugumun okulu, STEM kavramlarini ve becerilerini 6gretmelidir.

12. Cocugum, egitim hayati boyunca (okul dncesinden iiniversiteye kadar) STEM
o0grenmekten hoslanacaktir.

13. Egitim hayatinda STEM 6grenmesi, cocugumun fen bilimleri, matematik ve teknoloji
gibi diger konular1 daha iyi anlamasin saglar.

14. Egitim hayatinda STEM 6grenmesi, cocugumun daha iyi bir yagam kalitesine sahip
olmasini saglar.

15. Cocugumun STEM becerilerini §grenmesini istiyorum.

16. Cocugumun STEM alaninda ¢alisanlarin ne yaptigii anlamasini istiyorum.

17. Kiz ve erkek cocuklarin STEM 6grenmeleri esit derecede dnemlidir.

18. Cocugumun okulunda yapilan STEM atdlyelerine katilmak isterim.

19. STEM alanlar1 hakkida miimkiin oldugunca erken yasta bilgi edinmek gerektigini
diisiiniiyorum.
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