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Ozel Yetenekli Ortaokul Ogrencilerinin Egitiminde FeTeMM Yaklagimina Dayah Bir Ogretim
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Makale Bilgisi OZET
Gelis Tarihi: Calismanin amaci, 6zel yetenekli 6grencilerin egitiminde kullanilabilecek FeTeMM yaklasimina uygun olarak
03.07.2019 gelistirilen bir 6gretim tasariminin 6gretim siirecine etkilerinin incelenmesidir. Arastirmada kullanilan desen,
karma ydntem arastirma desenlerinden gomiilii deneysel desendir. Calismada, deney grubunda 9 kiz, 12 erkek;
Kabul Tarihi: kontrol grubunda 8 kiz 12 erkek olmak tlizere 5-6-7-8. Sinifta 6grenim goren 41 6zel yetenekli 6grenciyle
11.08.2020 calisilmistir ve Ogrenciler tipik durum 6rnekleme yontemine uygun olarak belirlenmistir. Deney grubunda,
FeTeMM yaklasimina uygun olarak hazirlanan égretim tasarimi, kontrol grubunda BILSEM’lerdeki (Bilim ve
Erken Gériintim Tarihi: Sanat Merkezlerindeki) standart etkinlikler uygulanmistir. Nicel veriler; Ayverdi (2018) tarafindan gelistirilen
20.08.2020 Baglam Temelli Bilimsel Yaraticilik Testi (BTBYT) ile toplanmis ve tekrarh dl¢limler i¢in iki faktorli ANOVA testi
ile SPSS 22 Paket Programi kullanilarak analiz edilmistir. Nitel veriler; gézlem ve goériisme formlari ile toplanmis
Basim Tarihi: ve Nvivo 11 programi ile analiz edilmistir. FeTeMM yaklasimina dayali égretim tasariminin uygulanmasi
31.01.2022 sonucunda BTBYT puanlar1 agisindan deney ve kontrol gruplar1 arasinda istatistiksel olarak anlaml bir fark

olusmustur. FeTeMM yaklasimina dayali dgretim tasarimi dgrencilerin bilimsel yaraticiliklarinin gelismesini
saglamistir.Nitel bulgular; mithendislik becerileri ve bilimsel siire¢ becerilerinin stire¢ boyunca deney grubunda
kontrole gore daha fazla kullanildigi ve daha fazla gelisim gosterdigini ortaya ¢ikarmistir. Sonuclar
dogrultusunda, FeTeMM etkinliklerinin BILSEM etkinlik kitaplarinin bu tiirden etkinlikleri daha ¢ok icerecek
sekilde zenginlestirilmesi 6nerilebilir.
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The Effects of Instructional Design Based on the STEM Approach on the Teaching Process of
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1. INTRODUCTION

Gifted students are the students who see and make sense of the world differently than their peers and show an advanced
performance in different talent areas. According to the Marland Report (1972), the gifted individuals are the ones who show
superior performance than their peers in the fields of general cognitive skills, special academic talent, visual or performance-
based artistic talent, creativity, leadership, and psychomotor skills. As can be seen in the definition, gifted individuals have
higher performance in different skill areas than their peers and their educational needs are different from their peers. Their
differentiated and advanced interest areas and talents compared to their peers reveal a need for different education.

To meet gifted individuals’ needs for a different education the methods like acceleration, grouping, and enrichment are realized
(Bildiren, 2013; Giir, 2017; Oznacar and Bildiren, 2012). In Turkey, Science and Art Centers (SAC) are among the institutions in
which temporary grouping is practiced (Ataman, 2004). Within such schools, differentiation and enrichment activities are
conducted as per the interests, skills, and potentials of the students. (MEB, 2016a). One of the approaches which can be used in
SAC during the enrichment activities is the STEM approach. The STEM approach offers a rich learning environment where
students can be active and a differentiated education understanding. In the context of gifted students presenting education with
the STEM approach is important in terms of providing a student-centered environment focusing on higher order thinking skills
and appealing to students’ interests and talents.

The STEM approach is an integrated approach in which science, engineering, and mathematics disciplines are handled together
(Bybee, 2010). The STEM approach in most countries is the integration of engineering to science, technology, and mathematics.
Integrating engineering to education is found beneficial since it increases learning and success in science and mathematics,
awareness about engineering and the works of engineers, develops engineering design understanding and skills in students,
sustains interest in engineering as a career and increases technological literacy (Katehi, Pearson and Feder, 2009).

Enjoying learning, analytical thinking, problem-solving, creative and critical thinking, high career goals, ability to work both
independently and collaboratively, using mathematics and sciences to solve problems are common characteristics of both
engineers and gifted students (Mann, Mann, Strutz, Duncan ve Yoon, 2011). The fact that they have many common
characteristics makes us think that using engineering in the education of gifted students can result in positive outcomes
(Olszewski-Kubilius, 2009). In the literature, it is possible to encounter the studies reporting the outcomes of the STEM practices
performed by different institutes and persons. There are examples of research studies analyzing the effects of the STEM
practices realized with gifted students on students’ interest (Almarode, Subotnik, Crowe, Tai, Lee and Nowlin, 2014; Burt, 2014;
Okuluy, 2019), self-efficacy (Almarode, Subotnik, Crowe, Tai, Lee ve Nowlin, 2014; Burt, 2014) in science, mathematics and/or
technology, their academic success (Kim, Cross and Cross; Okulu, 2019; 2017; Young, Young and Ford, 2017), their positive
experiences related to science and math activities (Ihrig, Lane, Mahatmya and Assouline, 2018; Oztiirk, Bozkurt-Aslan ve Tan,
2019), their scientific process skills (Baris ve Ecevit, 2019; Cotabish, Robinson, Dailey ve Hughes 2013; Robinson, Dailey, Hughes
and Cotabish, 2014; Oztiirk, Bozkurt-Aslan and Tan, 2019), content and concept knowledge (Cotabish, Robinson, Dailey and
Hughes 2013; Robinson, Dailey, Hughes and Cotabish, 2014), their self-confidence and career knowledge (Dieker, Grillo and
Ramlakhan, 2012; Willis, 2017), 21st century skills (Abdurrahman, Ariyani, Maulina ve Nurulsari, 2019; Bulut, 2019; Ozgelik
and Akgilindiiz, 2018) and creative problem solving skills, attitudes (Kim and Choi, 2012), attitudes towards science, cooperation
skills (Baris and Ecevit, 2019; Wilson, 2018), engineering and design skills (Oztiirk, Bozkurt-Aslan and Tan, 2019), learning with
collaboration skills (Seren, 2019), scientific research/product design skills, scientific writing skills (Bodur, 2019).

Scientific creativity can be defined as producing original and useful ideas and/or products (Sak and Ayas, 2013) (A large number
of factors that influence scientific innovation can be discussed. In the framework of this study, however, particular emphasis
was placed on scientific process skills and engineering skills in conjunction with STEM.). To produce useful and original
products in science research methods and tools should be used. These methods and tools constitute the scientific process skills
(SPS). While scientists are making research and analyses, and teachers are teaching science courses in a meaningful way, they
should use the SPS. The students also should use the scientific process skills to learn the world of science and technology in
detail (Turiman, Omar, Daud and Osman, 2011). In the study comparing the components of creativity with SPS, Meador (2003)
stated that the main SPSs such as observation, comparison, classification, and communication skills are related to creative
thinking components of openness to experience, flexibility, and detailing. Flexibility and creative convergence are the creativity
components that coincide with the inference and prediction skills which she calls mid-level SPS. Also expressed as resistance to
early closure and creative convergence were creativity components that correspond to the setting of the hypothesis and the
ability to control and define variables represented as advanced BSB. As can be seen from Meador's (2003) interpretations, there
is a strong connection between scientific creativity and SPS. Therefore it is necessary to include practices to enhance SPS to
promote scientific creativity. Laboratory studies are one of the main ways of developing SPS. However, rather than an
interdisciplinary method, laboratory experiments rely on scientific research linked to one particular area. However, Ustiindag
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(2009) and a large number of scientists stress that individuals of today need to have versatile skills to fulfill the needs of our
age. This condition calls for interdisciplinary approaches like STEM.

Producing original products in science needs engineering skills as well. Within the STEM approach, students generate products
by using engineering design processes. In the process of integrating engineering to education, teachers can use the engineering
design process by motivating students to define and solve problems in the society and by providing a creative learning
environment (Basham and Marino, 2013). Therefore, when creating an instructional design that suits the STEM approach, it is
important to consider scientific creativity, scientific process skills, and the process and skills related to engineering. This study
has vital importance from the point that it considered all these factors regarding creating the instruction design. Since, for the
education of gifted students of SAC, an instructional design in which all these factors were taken into account was not included
in the literature review. However, when MEB (2017) SAC (BILSEM) Science Framework Program is analyzed, it is found that
only 6 out of 112 program activities seek to incorporate the STEM approach. Such practices are not activities that are designed
according to a certain design, but they emphasize the interdisciplinary approach (Ayverdi, 2018). There is a need for programs
designed in line with design principles and focused on improving the scientific creativity, scientific process skills, and
engineering skills of the students for teachers who wish to implement this approach at SAC. Besides, considering that when
teachers face a new approach they need examples to utilize with their students, it is expected that this study contributes to the
literature by offering an example of the practice of the STEM approach which can be realized with gifted students.

1.1. Purpose of the Study

The purpose of the study is to examine the effects of an instructional design developed in compliance with the STEM approach,
which can be used to educate gifted students on the teaching process.

1.2. Problem of the Study

What are the effects of an instructional design developed in compliance with the STEM approach, which can be used to educate
gifted students on the teaching process?

12.1. Sub-problems of the study
1. Does the implemented instructional design influence the scores of gifted students in scientific creativity?

2. How do gifted students use their scientific process skills, and knowledge and skills related to engineering, according to the
teacher's observations during the experimental process?

3. What are the opinions of gifted students regarding their scientific process skills and their knowledge and skills related to
engineering before and after the implementation of the instructional design?

2. METHODOLOGY
2.1. Research Design

The pattern used in the research is the embedded experimental model which is among the mixed-method research patterns.
The embedded experimental model is the pattern in which the experimental pattern is introduced as the study's key model and
the qualitative data is embedded in the design of the experiment. (Creswell and Plano Clark, 2014). Within the experimental
part, to analyze the effect of the practice in which the STEM approach is used on scientific creativity, the random pattern which
is matched with pretest post-test and control group among the real experimental patterns is used (Biyiikoztiirk, et al., 2010).
Within the qualitative part of the study, the change in students’ engineering skills and scientific process skills has been analyzed
based on observation. Also, the students’ condition related to engineering skills and scientific process skills before and after the
process has been revealed with interviews. In each group, the interviews were conducted with 3 students. The study pattern
has been presented in Diagram 1.
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Qualitative data Groups Pre-test Process Quantitative data analysis:
analysis: Interview T c Instructional design Two-Way ANOVA Test for
(Datacollected (n:21) STEM attitude scale |  2C0Vities based on Repeated Measures based

before and after STEM approach onscores obtained from
Standart science CBSCT

activities

the process)

Qualitative data analysis: Observation (Data collected during the process)

Diagram 1. Research process
2.2, Participants

The study group consists of secondary school students in 5th, 6th, 7th, 8th grades attending to SAC. The typical case sampling
method, which is among the purposeful sampling methods, was used to determine the study group. The sampling method that
works by selecting one of the many situations in the universe related to the research problem, is the typical case sampling.
(Biiytikoztiirk and others, 2010).

To determine the study group, on the web page of a SAC in Marmara Region it has been announced that a study will be carried
out during summer and worked with limited (42 students) people. Students are required to apply via the system. When the
desired number was achieved, the application process through the system was closed. Among these 42 students matched
subject design was formed according to the grades, genders, and STEM attitude scores. The matched subjects were placed
randomly in two different groups and two equivalent groups of 21 students were obtained. One of the groups was randomly
defined as the experimental group and the other as the control group randomly. One of the 8th-grade male students who were
unable to attend all the activities was excluded from the study’s scope. The information related to gender and school grade of
the students in the study group is presented in Table 1 and Table 2:

Table 1.

The Distribution of the Study Group According to Gender
Groups Female Male Total
Experiment 9 12 21
Control 8 12 20
Total 17 25 41

Table 2.

The Distribution of the Study Group According to the Class Grades
Groups 5thgrade 6™ grade 7th grade 8t grade Total
Experimen 9 3 5 4 21
t
Control 9 2 6 3 20
Total 18 5 11 7 41

By reviewing Table 1 and Table 2 it is found that a total of 41 students were worked with, 21 in the experimental group, and 20
in the control group. During the qualitative data-gathering stage, 3 students were chosen from each group and semi-structured
interviews were carried out before and after the practice. While determining the students, the maximum variation sampling
method was used. Considering the students’ STEM attitude scores, one student with a low score, one with average and one with
high were chosen from each of the groups.

2.3. Data Gathering Instruments
The STEM attitude scale adapted by Yildirim and Selvi (2015) was used before the application to ensure the equivalence of the
groups when gathering the quantitative data from the study. The Context-Based Scientific Creativity Test (CBSCT) developed

by Ayverdi (2018) was used as a pretest and posttest. Additionally, forms of observation and interviews (especially in gathering
data on skills in scientific processes and engineering) were used to gather qualitative data.
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2.3.1. Context-based scientific creativity test (CBSCT)

The Context-Based Scientific Creativity Test (CBSCT) was developed by Ayverdi (2018). To determine the scope validity of the
CBSCT, an item table was prepared and presented to the expert opinion. For CBSCT, a list of 21 items was developed, consisting
of open-ended questions. In compliance with the opinion of 5 experts, the Scope Validity Ratio (SVR) was determined and certain
items were excluded from the scale and 7 items were finalized. The pilot study was conducted with 29 students of 2 different
SACs. Item-total correlations of the scale are between .397 and .752. Item discrimination in 1 item is low and in other items it is
high. The Cronbach Alpha reliability coefficient of CBSCT was calculated as 0.783. To assure the inter-rater reliability of the
scale, it was scored by 2 different persons and determined that the correlation between the scorers according to the fluency,
flexibility, and originality varied between .879 and .986.

2.3.2. STEM attitude scale

The STEM attitude scale was developed by Faber, Unfried, Wiebe, Corn, Townsend, and Collins (2013); and adapted by Yildirim
and Selvi (2015) in Turkish. The scale consists of four factors and it was determined that the Cronbach alpha values of its factors
were between 0.86 and 0.89 and its adjusted item-total correlations varied between 0.38 and 0.78. It was determined that the
Cronbach alpha reliability coefficients calculated with the data in our study varied between 0.89 and 0.92 and item-total
correlations varied between 0.28 and 0.75.

2.3.3. The observation form and the interview form

To see the change in students’ engineering skills and scientific process skills throughout the study, to consult their opinion, the
interview and observation forms were created. The skills discussed in the classification for scientific process skills were
incorporated in the STEM Education Report published by MEB (2016b). The advice of 3 experts was requested for the forms
created and appropriate adjustments were made in the forms in compliance with their recommendations.

In the study, an observation study structured in line with the determined coding system was carried out using the observation
form. The study included two observers. The same observers are teachers and have a postgraduate education. The same
observers (for example, the person who made the observations in the context of Space Research is the 1st observer in the
experimental group and the control group as well) present in both groups. The researchers carried out the activities, the
observers observed the students in this process and got the necessary notes. The interview form was used while conducting the
semi-structured interviews with 3 students from both the experiment and control group before and after the study. The
duration of the interviews was approximately 15-20 minutes.

To ensure the validity of the observation study, it was ensured that the observer stayed in the environment together with the
trainer who performed the applications during the activity, and therefore, validity was attempted to be provided by long-term
interaction with the participants. To ensure the observation's reliability, video recording was taken during the process, and
another researcher reviewed and checked the video recordings and the observer notes. For the validity of the interviews, the
document was read and checked by the student interviewed after the interviews were transcribed. Two coders examined the
data obtained from the interviews for the reliability of the interviews, and a consensus was reached through discussion of the
hesitation points.

2.4. Constitution of the Instructional Design

The instructional design used in the study was constituted following the general instructional design. This model includes the
analysis, development, practice, and evaluation stages (Ocak, 2015; Akkoyunlu, Altun, and Yilmaz-Soylu, 2008). The
instructional design was generated and implemented in a setting wherein the students in the experimental group were together,
in line with the contexts defined in conjunction with those phases. The accomplishments in the science curriculum and
framework program were analyzed for the teaching in the established contexts, and other high-level achievements were
introduced to improve them. The achievements related to the STEM fields technology, engineering, mathematics, and 21st-
century skills were developed by collaborating with relevant experts in the field and examining the curriculum achievements.
In the control group, before the enrichment of the acquisitions, existing standard science activities were used (some of these
activities in the control group were included in the activity book developed for SACs, and some were put into practice by one of
the SAC researchers since the period before the activity book was developed. As it seeks to provide students with education
according to their skills, after the activity book is created, various activities outside of the book are included in the process as
well).

The accomplishments linked to scientific creativity were used to attract attention and assess the preliminary information in the
instructional design planned for the experimental group as per the 5E model. In the deepening phase, directions were rendered
toward providing scientific creativity in the products produced by the students. While utilized in many parts of 5E, the stages
of intro and deepening are structured primarily for the usage and development of scientific creativity. Scientific method
competencies are designed to be included in the discovery phase during the experimental studies carried out. The part of STEM
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is planned to be used in the deepening phase specifically for an engineering study. Evaluation for content, process, and product
was performed. The experimental and control groups performed an application of 56 hours.

3. FINDINGS

In this mixed-method study performed to show the results (scientific creativity, scientific process skills, engineering knowledge,
and skills) of an instructional design built in conjunction with the STEM methodology, which can be included in the education
of gifted students, quantitative and qualitative findings were evaluated independently and merged in the interpretation phase.

3.1. The Instructional Design’s Effects on Students’ Scientific Creativity

To determine if the instruction design was effective on students’ scientific creativity, the Two-way ANOVA for Repeated
Measures test was conducted. When the assumptions required for the application of the two-factor ANOVA test for repeated
measures were examined, it was observed that the first assumption should show a normal in the distribution of the data with a
minimum interval scale in each cell of the averages to be compared. The Shapiro-Wilk test in which both the pretest and posttest
data had a normal distribution were analyzed with histogram, Q-Q plot, box plot and it was determined that the data have a
normal distribution. The second assumption is that the variances of the groups to be compared by their mean are homogeneous.
To analyze the homogeneity of the variances the Levene test was conducted and the results are presented in Table 5. When
Table 3 is examined it is seen that the variance homogeneity for the CBSCT in experiment and control groups is assured (p>.05).

Table 3.

The Leven Statistics of the Variance Homogeneity of The Groups’ Pretest and Posttest Measurements For The CBSCT
N Measurement Sd1 Sd2 F p
41 Pretest 1 39 227 .637
41 Posttest 1 39 137 713

For the binary combinations of the measurement groups, to see if there is a significant difference between the groups’
covariances, they were analyzed with the Box’s M test and it is shown in Table 4.

Table 4.

The Box’s M Test Related to the Groups’ Pretest Measurements Covariance Equality
N Box’s M Sd1i Sd2 F p
41 222 3 298395.318 .070 976

When Table 4 is examined it is seen that the groups’ covariances for the CBSCT are equal (Box's M=.222, (F(3, 298395.318) =
.070, p >.05). For the CBSCT, it is seen that to be able to conduct two-way Anova for the repeated measures the necessary
assumptions were provided. Before the two-way ANOVA statistics for the repeated measures were applied, the descriptive
values were presented in Table 5.

Table 5.
The Descriptive Values Related to the Experiment and Control Groups’ CBSCT Pretest and Posttest Scores
Groups CBSCT Measurements n X SD
Experimen Pretest 21 30.76 16.23
t Posttest 21 52.05 15.79
Control Pretest 20 29.30 15.87
Posttest 20 29.65 16.64

When Table 5 is examined it is seen that the experiment group’s pretest score mean is 30.76 and its posttest mean is 52.05. The
control group’s pretest score mean is 29.30 and its posttest mean is 29.65. To determine if the differences seen in the scores
were statistically significant, the two-way ANOVA test for the repeated measures was conducted and it is presented in Table 6.
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Table 6.
The Two-Way ANOVA Findings for the Repetitive Measurements Related to the Experiment and Control Groups’ CBSCT Pretest and
Posttest Scores

The Source of the Variance SS Fv MS F p n?
Intergroup 19646.902 40 3344.81

Group (Experiment/Control) 2915.808 1 2915.808 6.797 .013 .148
Error 16731.094 39 429.002

Intergroup 8212.997 41 4734.128

Test (Pretest and Posttest) 2397.607 1 2397.607 26.189 000 402
Group*Test 2244.972 1 2244972

Error 3570.418 39 91.549 24.522 .000 .386
Total 27859.899 81 8078.938

When Table 6 is examined, according to the two-way ANOVA findings obtained on the experiment and control group students’
pretest and posttest scores related to the CBSCT, it can be said that the group effect is significant and largely effective
(F1,39)=6.797; p<.05, n?2=.148). The Eta-squared values for .01 imply low effect, for .06 medium effect, and for .14 large effect
(Cohen, 1988). Without differentiating pretest and posttest, there is a statistically significant difference between the mean
scores related to the CBSCT of the experiment and control groups.

Ithas been understood that the effect of the CBSCT conducted at different times is significant and largely effective (F(1,39)=26.189;
p<.05, n?=.402). Without making a distinction between the experiment and control groups there is a statistically significant
difference between the posttest scores and pretest scores. Besides, when the group-test mutual influence is analyzed, it is seen
that the score increase in the experiment group where the instruction design is practiced is higher than the score increase in
the control group in a statistically significant level (F(1,39)=24.522; p<.05, n12=.386). When the Eta-squared value is examined, it
is understood that the group and test mutual effect has a high effect size. In that case, it can be said that the instruction design
has a significant effect on scientific creativity.
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Diagram 2. The diagram of the experiment and control groups’ mean scores of pretest and posttest related to the CBSCT

When Diagram 1 is examined, it is seen that there is an apparent difference between the CBSCT posttest scores of the experiment
group and the scores of the control group and the experiment group’s posttest score is higher than the control group’s posttest
mean score. Although there is an increase in the mean score of each group, it can be said that the increase in the experiment
group’s mean score is quite higher than the increase in the control group.

3.2. The Change in Students’ Scientific Process Skills and Their Knowledge and Skills Related to Engineering
during the Practice of the Instruction Design

Within the study, the change in students’ knowledge and skills related to engineering and scientific process skills was analyzed
through the data gathered with observation and interview forms. The experiment and control groups’ level of using their
scientific process skills during the practice based on observation data is presented in Table 7:
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Table 7.
Findings Related to Experiment and Control Groups’ Using Scientific Process Skills along the Process
SPS Type Scientific process skills Experiment Group Frequency (f) Control Group Frequency (f)
Observing 189 77
Measuring 183 77
Basic scientific Class.l fying >4 36
process skills . Recording data 84 12
Making number and space 31 9
relations
Communicating 133 122
Experiment Predicting 35 11
confirmation Determining variables 14 9
scientific process Defining operationally 40 14
skills Inferring 20 11
Formulating hypotheses 6 3
Designing and Constructing experiment 4 0
applying  authentic Changing and controlling 12 2
experiment scientific variables
process sKkills Using data and modeling 42 0
Decision making 9 0

When Table 7 is examined, it is seen that the students in the experiment group use their scientific process skills more frequently
than the students in the control group. In both groups, the basic scientific process skills were used more compared to the
experiment confirmation and design of authentic experiment scientific process skills. The findings related to the groups’ usage
of engineering skills are presented in Table 8.

Table 8.

Findings related to the usage of engineering skills by the experiment and control groups throughout the process
Engineering skills Experiment Group Frequency (f) Control Group Frequency (f)
Measuring 141 74
Data gathering 104 6
Recording data 49 9
Data evaluation 58 3
Estimation 20 11
Knowledge related to engineering branches 5 1
Knowledge related to engineering 32 2
Analyzing the problem 90 1
Sensitivity in measurement 26 0
Application of mathematical formulas 1 0
Planning 85 6
Developing prototypes 115 0
Design handling 74 1
Quality control 27 0
Reporting 40 0
Teamwork 168 19
Describing and analyzing the instructions 83 0
Modeling and making simulation 47 0
Abstraction 1 0
Establishing mathematics-computer connection 5 0

When Table 8 is examined, it is seen that the experimental group used the engineering skills more than the control group. The
skills like prototyping, modeling, and making simulations that are used excessively in engineering works were used by the
experiment group much more.

3.3. Findings Obtained by the Semi-Structured Interviews
The data obtained from the semi-structured interviews conducted before and after the practice of the instruction design with

3 students from both the experiment and the control group were analyzed via the Nvivo program and are presented in the
diagrams 3,4,5,6:
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When Diagram 3 is analyzed it is seen that the 3 students from the experiment group stated the skills and tasks that an engineer
had to have as field information, drawing, mathematics, and coding. Creating a building draft, genetic examination, creativity,
wiring, experience, looking from different perspectives, design, planning, attention, building earthquake-resistant houses,
perseverance and computer repairing are also the emphasized subjects. The student 2 from the experiment group (E2) stated
the fact that an engineer had to have field information as follows: “S/he has to be informed on the field in which s/he works.”
The engineering branches that 3 of the experimental group students emphasized during the pre-interviews were genetic
engineering, civil engineering, mechanical engineering, electric- electronic engineering, and computer engineering. When they
were asked if they make engineering studies in Science lessons, all three of the students answered that they did and stated
Bridge, Tower, and House design as examples. Besides that, they stated “Robot” activities as engineering activity examples. In
addition to this, one of the students mentioned a design work he made with a 3D pen outside SAC.

3 of the experimental group students mentioned recording data, observing and communicating from the basic scientific process
skills; they mentioned inferring from the experiment confirmation scientific process skills and they mentioned experiment
setup and hypothesizing from the designing authentic experiment scientific process skills. About hypothesizing from the
designing authentic experiment scientific process skills, the E2 said “Firstly | do research, write down hypotheses. Then I make
experiments.” When they were asked about which details they pay attention when they use their scientific process skills, they
stated that they acted time punctual, they were careful while using a measuring instrument, they recorded the data and tried to
transform them into tables and diagrams, they were attentive to measure correctly, they paid attention to details and they were
careful about the characteristics of the living beings. All three of the students stated that they used their scientific process skills
at a moderate level.

Diagram 4 shows the hierarchical diagram obtained by coding the pre-interviews conducted with the control group. In the
diagram when the 3 control group students thought about the skills and tasks that the engineer had to have been examined, it
is seen that they mentioned communicating, computer use, academic success, creativity, foreign language, genetic examination,
field information, mathematics, science, language, and creating a building draft. The opinion suggesting that an engineer had to
be creative was expressed by one student each in the experimental group and the control group pre-interviews. The student 2
(C2) from the control group said: “An engineer has to be creative. Thinking about something and produces something that does
not exist before requires to be creative.” During the pre-interviews, the engineering branches mentioned by three students from
the control group are genetic engineering, civil engineering, electric-electronic engineering, and mechanical engineering. The
students who said that they have activities in which they use engineering only mentioned robot studies.

The control group students mentioned recording data, observing, and communicating skills from the basic scientific process
skills, but they also mentioned the measuring skill as different from the experiment group. From the experiment confirmation
skills, they mentioned inferring, and from the designing authentic experiment scientific process skills, they mentioned only
experiment setup. Hypothesizing skill from the designing authentic experiment scientific process skills is a skill which was
present in the experiment group but wasn’t revealed in the control group. The C2 who mentions experiment confirmation
scientific process skills emphasizes inferring scientific process skill by saying “I interpret the results of the experiment.” When
the control group students are asked about to which details they paid attention while using scientific process skills, some
students said that they paid attention to recording data and measuring units, they recorded data by using tables and diagrams,
they acted carefully while using measuring instruments, they paid attention to measuring correctly and they tried to use the
variables while hypothesizing. When they were asked about at which level they used the scientific process skills, two of the
students said that they used SPS at a moderate level and one of them said that they used it at a good level.
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Diagram 5 shows the hierarchical diagram obtained by coding the experiment group’s final interviews. In the diagram when the
3 student thoughts from experiment group on the engineer’s tasks and the skills he/she has to have been examined, it is seen
that they emphasize measuring, design, mathematics, coding, attention skill, creating a building draft, computer using,
communicating, producing and implementing solutions, material information, information on how machines work,
characteristics of materials, safety measures, genetic examination, looking from different perspectives, building earthquake-
resistant houses and field knowledge. For example, the required skill of an engineer is producing, and implementing solutions
was expressed by E3 as “S/he produces solutions for the problems in the world and chooses the optimal solution. Then s/he
puts the optimum solution into action.” The engineering branches that the 3 students from the experiment group emphasized
during the final interviews are civil engineering, chemical engineering, computer engineering, mechanical engineering, genetic
engineering, space engineering, and electric-electronic engineering. While the names of chemical engineering and space
engineering were not mentioned by the experiment group during the pre-interview, they were mentioned during the final
interviews. Since chemical engineering was elaborated in two activities and space engineering was elaborated in one activity,
they can be stated in the final interviews by students. When asked which information and skills of engineers used in the
activities, 3 students in the experimental group emphasized the knowledge on engineering field, precision in measurement,
building prototypes, modeling and simulation, quality control, design execution, prediction, problem analyzing, planning,
knowledge on engineering branches, data collecting, recording data, teamwork, measurement, describing and analyzing
directions, reporting, applying mathematical formulas and setting up mathematics-computer connections.

In the part related to the scientific process skills it is seen that the experimental group students mentioned observing, recording
data, classifying, measuring, and communicating skills from the basic scientific process skills. From the experiment confirmation
scientific skills, they emphasized inferring, determining variables, prediction, and from the designing authentic experiment
scientific process skills, they emphasized hypothesizing, decision making, and experiment setup. It was observed that during
the pre-interviews, the experimental group students dwelled more on basic scientific process skills, whereas during the final
interviews they mentioned high-level scientific process skills like experiment confirmation and designing authentic
experiments as well. About the experiment confirmation process skills, the E1 stressed on the variable setting scientific process
skill with the following statement: “We determine our dependent and independent variables.”

When the students were asked about the scientific process skills they used during the study, it is seen that they mention
observing, recording data, classifying, measuring, communicating, and making number-space connections from the basic
scientific process skills. It was determined that they mentioned inferring, determining the variables, prediction, and operational
definition from the experiment confirmation process skills, and they stressed hypothesizing, decision-making, using data and
modeling, changing and controlling variables, experiment setup from the designing authentic experiment scientific process
skills. While talking about the skills of using data and modeling from the designing authentic experiment scientific process skills,
the E3 made the following statement: “Based on the research we have, we have built a model.”

During the final interviews, when the experimental group students were asked about which details they paid attention to while
using their scientific process skills, some students stated that they paid attention to making correct measurements, choosing
the right measurement instrument, recording data by using tables and diagrams, using variables while hypothesizing, recording
data and details. Two of the students who were asked what level of scientific process skills they used stated that they were
above the medium and one of them used a good level of SPS.(during the pre-interview all of the three students told that they
used their SPS at a medium level).

When the students are asked about what they think about the contribution of these activities on the development of their
scientific process skills and their knowledge and skills related to engineering, they stated that they contributed to the
development of their knowledge and skills related to engineering, technology, design, mathematics, and science. When they are
asked about the role of the teachers within the process, they mentioned the topics like guidance, developing creativity, warning,
teaching engineering skills, ensuring them to solve life problems, showing, observing and preparing them for the next class.
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Diagram 6 shows the hierarchical diagram obtained by coding the control group’s final interviews. In the diagram when the 3
students’ thoughts from control group regarding the tasks and the skills an engineer has to have been examined, it is seen that
they mentioned mathematics, foreign language, computer using, measuring, experience, design, knowledge on how the
machines work, leadership, development, science, language, attention, creating a building draft, understanding skill, and field
information. For example, the fact that the engineer is required to make designs was stated by the C3 as following “The
engineer’s task is to make designs.” The engineering branches which the control group students emphasized during their final
interviews are civil engineering, computer engineering, mechanical engineering, and agricultural engineering. When they are
asked about which knowledge and skills used by engineers were applied in those activities, they mentioned knowledge on the
engineering field and setting up mathematics-computer connections. During the study, although the control group students
didn’t use the knowledge and the skills used by engineers in their activities too much, they might have thought that they used
knowledge related to this field by nature of some science activities.

In the part related to the scientific process skills it is seen that 3 students from the control group mention observing, recording
data, and measuring skills. From the experiment confirmation scientific skills, they emphasized predicting and from the
designing authentic experiment scientific process skills, they stated hypothesizing and experiment setup. Regarding the
designing and applying authentic experiment scientific process skill, the C2 indicates the experiment setup scientific process
skill by stating that: “Firstly we determine a problem for the experiment. Then, we do research about that problem. We put the
most appropriate research into practice”.

When they are asked about the scientific process skills they used during the study process, it is determined that they mention
observing, recording data, classifying, measuring, communicating, and number-space connection setup from the basic scientific
process skills. From the experiment confirmation scientific process skills, they emphasized inferring and predicting, and lastly,
for the designing authentic experiment scientific process skills, they emphasized hypothesizing and experiment setup.

In their final interviews when the control group students were asked about the details which they paid attention to while they
were using their scientific process skills, they stated that they paid attention to recording data by using tables and diagrams,
using variables while hypothesizing, recording data, measurement units, and measurement instruments. Two of the students
who were asked about at what level they used the scientific process skills stated that they used their SPS at a medium level
while one of them stated they used them at a good level.

When the students were asked about their opinion on these activities’ contribution to their scientific process skills and their
knowledge and skills related to engineering, they said that the activities contributed to the improvement of their scientific skills.
Since they didn’t do any activities related to engineering, they didn’t mention this subject. When the role of the teachers within
the process was asked, they stated topics like guidance and demonstration.

The manuscript should be inserted here. Please use Cambria as the font type, 10 points as the font size; single line spacing, zero
spacing before and after paragraphs; justify the text, and do not use indentations throughout the article. Each paragraph must
contain atleast 3 sentences. APA 6 writing style should be consistently used for in-text citations, tables, figures and bibliography.
Each subsequent paragraph should be inserted following one line break after the previous paragraph. There should be no
indentation throughout the article, and the spacing values before and after the paragraphs should be 0.

4. RESULTS, DISCUSSION AND RECOMMENDATIONS

When the effect size of the study was calculated considering the scores received from the CBSCT by using the pretest and
posttest means, the result obtained was high effect size. This situation indicates that the instruction design based on the STEM
approach improved students’ scientific creativity.

When the studies in the literature are examined, it is possible to come across the studies revealing that the STEM practices
contribute to the improvement of students’ problem-solving abilities (Kim and Choi, 2012), creative thinking (Ihrig, Lane,
Mahatmya and Assouline, 2018) and 21st-century skills (Abdurrahman, Ariyani, Maulina ve Nurulsari, 2019; Bulut, 2019;
Ozcelik and Akgiindiiz, 2018). These studies focused on concepts like creative problem solving, creative thinking, and 21st-
century skills which are closely related to scientific creativity. We didn’t come across studies conducted with gifted students
which directly focus on scientific creativity. In the literature, studies are indicating that STEM activities improve creativity
(Kwon, et al,, 2012 and Kim, et al.) and the scientific creativity (Ceylan, 2014; Hacioglu, 2017) of the students with a normal
level of abilities. The studies in the literature demonstrate that creativity in general or scientific creativity can be improved by
STEM activities. In STEM studies, students’ need to develop products using an interdisciplinary approach, and to use their
creativity in developing this product can lead to creativity development in these studies. Considering that scientific creativity is
defined as developing original and useful ideas and/or products in the field of science (Sak & Ayas, 2013) and considering that
scientific knowledge and skills are required for scientific creativity (Hu & Adey, 2002), it can be assumed that STEM practices
conducted both in the current study and in the literature have contributed to the development of scientific creativity by
providing students with scientific knowledge. That explains why a context-based scale is used in literature, rather than other
scales in scientific creativity. The scale in question is intended to assess creativity concerning each context discussed in this
study in the framework of instructional design. Therefore, the quality of an appropriate measurement process was assured.
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At the end of the study, findings obtained by the observing data and by the interviews held with 3 students from each group
demonstrated that the experimental group students used the scientific process skills more. As a result of the research, the
experimental group students stated that they felt more qualified in using the scientific process skills. The observation findings
also indicated that the experimental group students’ improvement in the scientific process skills is much more than the control
group students. Among the basic SPSs, the experiment confirmation SPSs, and designing authentic experiment SPSs, especially
the basic SPSs were the most used skills by both groups. One of the limitations of this analysis is that basic SPSs were developed
more than the others with STEM activities. Although this study also includes activities involving high-level SPSs, their number
is lower than that of basic SPSs. In the STEM practices to be developed from now on, it could be recommended that studies can
be performed to improve higher-level SPSs and thereby build higher-level competencies.In the literature, it has been
determined that STEM activities contribute positively to the development of scientific process skills of gifted students (Baris
and Ecevit, 2019; Cotabish, et al., 2013; Robinson, et al., 2014; Oztiirk, Bozkurt-Aslan, and Tan, 2019; Sullivan, 2008) and
students with normal ability level (Bozkurt, 2014), ()Zdogru, 2013), (Strong, 2013 and Yaman, et al. 2014). Besides, in the study
of Choi and Hong (2013) with students with normal ability level, it was stated that there was no significant change in students’
scientific process skills.The outcome of this study coincides with the outcomes of the other studies except for Choi and Hong’s
(2013) study. Various findings in the literature about the influence of STEM practices on the skills of the scientific process show
that this issue should be supported by other researchers. At this point, analyses can be made to see what kind of STEM activities
improve students’ scientific process skills. In this study, almost in every activity, there were activities which aimed to improve
the students’ scientific process skills. When the teachers’ observations were analyzed, it was seen that the students used their
scientific process skills in all 7 activities. But it is possible to say that especially the scientific process skills directed at designing
and applying authentic experiments become prominent in the activities related to physics. Generally, in all activities, the basic
scientific process skills were used intensively and students’ improvement in these skills was ensured.

The general outcomes of the research indicated that the instruction design with the STEM approach improved students’
engineering skills. In the literature when the studies carried out with gifted studies were analyzed, we are encountered with the
studies about the effects of the STEM practices in students’ engineering skills conducted by Ozcelik and Akgiindiiz (2018) and
Oztiirk, Bozkurt-Aslan ve Tan (2019). Dieker, Grillo and Ramlakhan (2012) demonstrated that the gifted secondary school
students who had education at a STEM summer camp based on virtual and simulated environments had information about
STEM and STEM careers. Dailey, Cotabish and Jackson (2018) in their study based on literature announce that the classroom
activities focusing on STEM curriculum and authentic learning experiences, special schools, after school and summer programs,
competitions and informal learning opportunities have to be promoted. When the studies conducted with normal students are
analyzed in the literature, the study carried out by Ercan (2014) concluded that the STEM activities increased the students’
information level on engineering and their consciousness about engineering careers. The outcomes of the studies could be
considered to be compatible. Engineering skills are more common in the activities where physics is used from science. This
research also includes activities that focus on engineering fields related to chemistry and biology such as chemical engineering,
genetic engineering.The general limitation at this stage is the need for engineering tools and equipment for implementation in
an area such as Genetic Engineering. This constraint was resolved with support from the university in the present research. To
eliminate these restrictions, however, it may be recommended that SACs should be equipped with technological equipment. In
STEM-related practices, design tasks that combine not only physics but also chemistry and biology may be suggested.

An instruction design was developed in compliance with the 5E model in this study and applied to gifted students. 21 students
performed the activities. At SACs in previous years, students performed tasks in settings with fewer students (such as 6-8
people). The need to work with more crowded groups of students has arisen with the increase in the number of students at
SACs inrecent years. One of the key issues that teachers claim, though, is that the lessons carried out in crowded groups of gifted
students who have specific learning needs are inefficient.As the 21st-century skills of students such as communication and
collaboration were expected to be developed throughout the current study of STEM activities, a setting was established in which
all students could participate, and tasks were carried out together. In this research, we worked with a total of 21 participants
that may be deemed crowded in terms of special education, and since the interdisciplinary approach is utilized, students were
able to work together in small groups (5 persons each) throughout the tasks, and the finished products were presented to the
whole group. STEM activities formulated within the scope of this study may be used in this sense, particularly where working
with crowded groups is required.

When the outcomes of the study related to scientific creativity, scientific process skills, and engineering skill are evaluated
together, it can be said that an instruction design in which the STEM approach is used contributes to the improvement of
students’ scientific creativity, scientific process skills, and engineering skills. This situation indicates that such an instruction
design can be used to improve the mentioned skills of students. Therefore, in terms of number and quality, it can be
recommended to enhance STEM practices in SAC activity books. While concentrating on STEM practices in the literature studies,
the emphasis was on improving either one or two of the skills of scientific creativity, scientific process, or engineering-related
knowledge and skills. Unlike other studies, the emphasis of this research was on developing all three skills. Thus, when the
activity plans were developed and the teaching practice was carried out, these skills were brought into the center. As stated
earlier, 21st-century skills development in the STEM approach is critical.For the gifted students who are supposed to have a
place in the country 's future, the development of creativity and scientific creativity, which are among those skills, has specific
significance. The need for scientific knowledge and skills for scientific creativity has led the skills of the scientific process to be
the focus in the teaching design created. Engineering knowledge and skills are also brought into the core of the STEM approach
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since students should think like engineers when addressing the problems they face in daily life.Thus, enrichment studies have
been given more efficiently, which are essential for SACs. This condition produces both a work limitation and an enrichment.
The desire to develop more than one skill in students is causing quite an intense teaching process. The researchers need to
concentrate on and manage multiple variables. In this study, by the participation of both researchers and observers in the
environment during the process, it was attempted to overcome this difficulty. However, it could be challenging to carry out such
research in situations where one person tries to do the task. Researchers who will be developing a similar instructional design
can be recommended to consider this situation.
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6. GENIS OZET

Fen, Teknoloji, Mithendislik ve Matematik alanlarinin birlikte 6gretimine dayanan biitiinlesik bir 6gretim yaklasimi olan
FeTeMM, 1990l yillarda ABD’'nde ortaya ¢ikmistir. Amaci daha ¢ok ABD’deki teknik eleman ihtiyacini karsilamak olan bu
yaklasim, teknolojik ve miithendislik uygulamalarin fen ve matematige uygulanmasi esasina dayanmaktadir ve ABD’den sonra
pek cok farkh iilkede de yayginlasmustir. Ozel yetenekli 6grenciler anlaminda, yurt disinda FeTeMM uygulama 6rnekleri ile
karsilasmak miimkiindir. Ancak, iilkemizde 06zel yetenekli Ogrencilerin egitiminde kullanilabilecek ilkemize 0zgii
uygulamalarin sayisi sinirhidir. Ozel yetenekli grenciler, akranlarina gore farkl ilgi alanlar ve yeteneklere sahip olduklarindan
onlara sunulan egitimin de farklilastirilmis bir anlayisla sunulmasi gerekmektedir. Bu baglamda, 6zel yetenekli 6grencilerle
gerceklestirilebilecek etkinlik 6rnekleri ve 6gretim tasarimi ihtiyaci ortaya ¢ikarmaktadir.
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Bu ¢alismanin amaci, 6zel yetenekli 6grencilerin egitiminde kullanilabilecek FeTeMM yaklasimina uygun olarak gelistirilen bir
O0gretim tasariminin 6gretim siirecine etkilerinin incelenmesidir. Arastirmada karma yontem arastirma desenlerinden gomiili
deneysel desen kullanilmistir. Calisma grubunun belirlenmesinde, amaghi 6rnekleme ydntemlerinden olan tipik durum
ornekleme yontemi kullanilmistir. Calismada, deney grubunda 9 kiz, 12 erkek; kontrol grubunda 8 kiz 12 erkek olmak tizere 5-
6-7-8. Sinifta 6grenim goren 41 o6zel yetenekli 6grenciyle calisilmistir. Nitel veri toplama asamasinda, deney ve kontrol
grubundan tiger 6grenci ile uygulama 6ncesi ve sonrasinda yari-yapilandirilmis goriismeler gerceklestirilmistir. Bu 6grencilerin
belirlenmesinde maksimum c¢esitlilik 6rnekleme yontemi kullanilmistir. Ayrica siire¢ boyunca gézlem yapilmistir.

Deney grubunda, FeTeMM yaklasimina uygun olarak hazirlanan égretim tasarimi, kontrol grubunda BILSEM’lerdeki standart
etkinlikler uygulanmistir. Deney ve kontrol gruplarinin denkligi; cinsiyet, simf diizeyi, FeTeMM Tutum Olgegi ilizerinden
saglanmistir. Olgek, Faber, Unfried, Wiebe, Corn, Townsend ve Collins (2013) tarafindan gelistirilmis, Yildirim ve Selvi (2015)
tarafindan Tiirk¢eye uyarlanmistir. Nicel veriler; Ayverdi (2018) tarafindan gelistirilen Baglam Temelli Bilimsel Yaraticilik Testi
(BTBYT) ile toplanmis ve SPSS 22 Paket Programi kullanilarak analiz edilmistir. Nitel veriler; gozlem ve goriisme formlari ile
toplanmis ve Nvivo 11 programi ile analiz edilmistir. Formlarin olusturulmasinda, bilimsel siire¢ becerilerine iliskin olarak
yapilan siniflamada ele alinan beceriler ve Milli Egitim Bakanlig1 tarafindan yayimlanan STEM Egitimi Raporu (2016b)'ndan
faydalanilmistir. G6zlem ve goriisme formlari ile ilgili 3 uzmanin gériisiine basvurulmus ve uzman onerileri dogrultusunda,
formda gerekli diizenlemeler yapilmistir. Arastirmada gozlemci, hazirlanan gézlem formunu kullanilarak 6nceden belirlenen
kodlama sistemi dogrultusunda yapilandirilmis gézlem gerceklestirmistir.

Calismada kullanilan dgretim tasarimi, genel 6gretim tasarim modeline uygun olarak olusturulmustur. Bu model; analiz,
tasarim, gelistirme, uygulama ve degerlendirme asamalarimi1 icermektedir (Ocak, 2015; Akkoyunlu, Altun ve Yilmaz-Soylu,
2008). Bu asamalara uygun olarak belirlenen baglamlar (Bilimsel Bilgi, Uzay Arastirmalari, Elektrik, Kimyasal Tepkimeler, Asit
ve Bazlar, Genetik Mihendisligi, Ekosistemdeki Bozulmalar) dogrultusunda o6gretim tasarimi olusturulmus ve deney
grubundaki 6grencilerin hep birlikte olduklar: bir ortamda uygulanmistir. Belirlenen baglamlarin 6gretimi i¢in fen bilimleri
O0gretim programi ve ¢erceve programinda yer alan kazanimlar incelenerek bunlari zenginlestirmek amaciyla bazi iist diizey
kazanimlar eklenmistir. FeTeMM alanlarindan, teknoloji, miihendislik, matematik ve 21. Yiizy1l becerilerine iliskin kazanimlar,
ilgili alan uzmanlar ile is birligi yapilarak ve 6gretim programlarindaki kazanimlar incelenerek olusturulmustur. Kontrol
grubunda ise, kazanimlarin zenginlestirilmesinden énceki hali i¢in var olan standart fen etkinlikleri kullanilmistir (Kontrol
grubundaki bu etkinliklerin bir kism1 BILSEM’ler i¢in gelistirilen etkinlik kitabinda yer almakta, bir kismi ise aragtirmacilardan
biri tarafindan etkinlik kitab1 gelistirilmeden onceki siirecten beri BILSEM’de uygulanmaktadir. BILSEM’lerde 6grencilere
yetenekleri dogrultusunda egitim verilmesi amaclandigindan, etkinlik kitabi gelistirildikten sonraki siirecte de kitap disinda
kalan farkl etkinliklere yer verilmektedir).

Deney grubu icin 5E modeline uygun olarak hazirlanan 6gretim tasariminda, bilimsel yaraticiliga iliskin kazanimlar, giris
kisminda dikkat cekme ve 6n bilgileri yoklama noktasinda kullanilmistir. Derinlestirme basamaginda 6grencilerin iirettikleri
iriinlerin bilimsel yaraticiliga sahip olmasi icin yonlendirmeler yapilmistir. 5E’nin diger kisimlarinda da kullanilmakla birlikte,
ozellikle giris ve derinlestirme basamaklari, bilimsel yaraticiligi kullanmaya ve gelistirmeye yonelik olarak tasarlanmistir.
Bilimsel stire¢ becerileri, kesfetme basamaginda gergeklestirilen deneysel calismalar esnasinda kullanilacak sekilde
planlanmistir. FeTeMM’in o6zellikle miihendislik bir calisma yapilmasina yonelik kismi da derinlestirme basamaginda
kullanilacak sekilde tasarlanmistir. Degerlendirme ise; igerik, siire¢ ve liriine yonelik olarak yapilmistir. Deney ve kontrol
grubunda da 56 saatlik bir uygulama yapilmistir.

Ogretim tasariminin égrencilerin bilimsel yaraticiliklari tizerinde etkili olup olmadigim belirlemek i¢in Tekrarli Olgiimler i¢in
iki Faktérlit ANOVA (Two-way ANOVA for Repeated Measures) testi yapilmistir. Uygulama sonunda, BTBYT puanlari agisindan
deney ve kontrol gruplar arasinda istatistiksel olarak anlamli bir fark olusmustur. Calismanin sonucunda hem gé6zlem
verilerinden elde edilen bulgular hem de her iki gruptan da iiger 68renci ile gergeklestirilen gériismeler, deney grubundaki
ogrencilerin bilimsel slire¢ becerilerini daha fazla kullandiklarini géstermistir. Arastirma sonucunda, deney grubu 6grencileri
kendilerini bilimsel siire¢ becerilerini kullanma konusunda daha yeterli hissettiklerini belirtmislerdir. G6zlem bulgular1 da
deney grubundaki 6grencilerin bilimsel siire¢ becerileri konusundaki ilerlemelerinin kontrol grubuna gore daha fazla oldugunu
gostermistir. Temel BSB, deney dogrulama BSB ve 6zgiin deney tasarlama BSB’'nden, 6zellikle temel BSB’leri her iki grupta da
en fazla kullanilan beceriler olmustur. Sonuglar dogrultusunda, FeTeMM etkinliklerinin 6zel yetenekli 68rencilerin egitiminde
daha fazla kullamlmasi ve BILSEM etkinlik kitaplarimin bu tiirden etkinlikleri daha ¢ok icerecek sekilde zenginlestirilmesi
onerilebilir.
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