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0z
Calismanin amaci, fen bilimleri dersi “Giines, Diinya ve Ay” tinitesinin Tasarim temelli fen
Ogretimi ile islenmesinin ortaokul 5. smuf &grencilerinin ilgileri, motivasyonlar: ve

MAKALE TURU
Aragtirma makalesi

akademik basarilarina etkisini aragtirmaktir. Aragtirma 2019-2020 egitim 6gretim yilinin 1. Bxéﬁ:];{]i
Doéneminde Milli Egitim Bakanligi'na bagh Antalya ilinde bulunan bir merkez ortaokulda Génderilme Tarihi:
yedi hafta siireyle uygulanmistir. Arastirma toplam 77 Ogrenci 5. smuf 6grencisi ile 03.03.2021
ylriitilmistiir. Arastirmada, 6n test son test kontrol gruplu yari deneysel desen Kabul Edilme Tarihi:
kullanilmigtir. Aragtirmaci deney grubuna Tasarim Temelli Fen Ogretimi yontemini, 10.01.2022
kontrol grubuna ise mevcut fen O6gretimi programi cercevesinde Ogretim yontemleri
uygulamistir. Arastirma siiresince kullanilan veri toplama araglari; arastirmaci tarafindan ANAHTAR
KELIMELER:

gelistirilen “Giines, Diinya ve Ay” Unitesi Akademik Basari Testi, Fen Ogrenimine Yonelik
Motivasyon Olgegi ve Fen, Teknoloji, Miihendislik ve Matematik Alanlarina flgi Olgegi’dir.

Tasarim temelli fen

ssretimi,
Arastirmada elde edilen veriler, t-testi ve tek faktorlii Kovaryans Analizi (One Factor Motivas(})/ir: E;
ANCOVA) kullanilarak degerlendirilmistir. Yapilan arastirma sonucunda Tasarim Temelli Akademik b’a§ar;

Fen Ogretimi uygulamasi akademik basari, Fen Ogretimine yonelik motivasyon ve
FeTeMM alanlarina ilgi diizeylerini mevcut fen programi yontemlerine gére daha olumlu
etkilemistir.

The Impact of Design Based Science Teaching on The 5% Grade
Students’ Interest, Motivation and Academic Success: The Sun, The

Earth and The Moon

ABSTRACT
The aim of this study is to research the effect of the teaching of the science lesson “The Sun,
The Earth and The Moon” unit with Design Based Science Teaching on the interests,
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motivations and academic achievements of the 5th grade students. The research was INF ORI\A/IIZTTIICC}IE
applied to these students for a period of seven weeks by choosing two branches from the Received:
5th grade students who were studying in the first term of the 2019-2020 academic year. 03.03.2021
This study was conducted with a total of 77 students. In the research, experimental design Accepted:
with pre-test post-test control group was used. The researcher applied Design Based 10.01.2022
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Science Teaching method to the experimental group and teaching methods within the

framework of the current science teaching program to the control group. Data collection KEYWORDS:
tools used during the research; It is “The Sun, The Earth and The Moon” Achievement Test ) Design ba_sed
developed by the researcher, the Motivation Scale for Science Learning and the Scale of Motsis:;zitiifggj
Interest in Science, Technology, Engineering and Mathematics. The data obtained in the Aca demi(;
study were evaluated using the t-test and one factor analysis of covariance (One Factor

ANCOVA). As a result of the research, the application of Design Based Science Teaching

has had a more positive effect on academic achievement, motivation for Science Teaching

and interest in STEM fields than existing science program methods.

achievement

Summary

In terms of design-based science, it deals with real life in the design process. It allows individuals
to realize and grasp that the problem can be solved more ways than one in the face of a situation. Design-
based science teaching requires high-level thinking and questioning, as well as collaborative works
using skills. In this case, the United States of America (USA) and many European countries have been
organized with the aim of raising individuals who have mastery of scientific knowledge thinking skills
under the name of "science literate” in science education, instead of directly transferring scientific
knowledge to individuals. In our country, it has been included in the science course curriculum
organized for this purpose as "training all students as science and technology literate regardless of their
individual differences". One of the current approaches supporting this is STEM; Abbreviations for
Science, Technology, Engineering, Mathematics. The STEM approach has been proposed as STEM in
Turkey. The Ministry of National Education (MEB) states that science-technology-engineering-
mathematics (STEM) education should be completed with the 2023 vision of our country. One of the
teaching approaches supporting STEM education is Design Based Science Teaching. When the relevant
literature is examined, it is realized that there are design-based science education approaches in
different models. Yasar, Baker, Robinson-Kurpius, and Roberts (2006) found that some teachers could
not connect a substantial context between the concepts of design, technology and engineering in their
studies, which aimed to investigate teachers' perceptions of the terms design, technology and
engineering and how teachers understood these concepts. Ercan and Sahin (2015) carried out their
studies with design-based education practices in the science course. It has been determined that design-
based science education contributes to advantages obtained in accordance with the improvement of the
academic achievement’s the students. Popa and Ciascai (2017) aimed to come out students' views on
STEM fields in their studies. As a result of the fact that the interviews made with the participants of the
study, it was revealed that they were interested in the fields of Science, Technology, Engineering and
Mathematics since middle school and high school and they turned to professions for these fields.
English and King (2019) examined students' practices in STEM fields in their study. As a result of the
study according to the students' designs, it is seen that the students used their knowledge of STEM
fields while creating the designs and they understood the principles of the basic engineering field.
Studies in the field of Design Based Science Teaching are not found it sufficient. Studies on the solution
of scientific problems reveal that engineering and design processes should be applied together in science
education. It is thought that scientists, engineers, mathematicians and experts in the field of technology
should collaborate with on this issue. In this context, the design process includes engineering
knowledge and skills as well as STEM education disciplines. In this study, using the Design-Based
Teaching technique, it was look for how this technique influence on the students' interest, motivation
and academic achievement levels for the science course, in accordance with the education given for the
current science program.

Based on the "Sun, Earth and Moon" unit of the secondary school 5th grade science course within
the scope of the research, the 5th grade students in which the Design Based Science Teaching technique
was applied were divided into 7 groups, each consisting of 5 to 6 students. While forming the groups,
attention was paid attention to create groups that were not only equal to each other, but also
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heterogeneous, within the framework of variables such as gender and academic level. Realization of the
Design Process:

Stage 1: Defining the Problem

Stage 2: Determining the Needs for the Problem

Stage 3: Identifying Requirements

Stage 4: Developing Possible Solutions

Stage 5: Choosing the Best Solution

Stage 6: Prototyping / Testing

Phase 7: Testing and Evaluating Solutions

Stage 8: Presenting the Solution

Introduction, Purpose and Significance

In the research, "Sun, Earth and Moon Unit Academic Achievement Test", "Motivation Scale for
Science Teaching" and "Science, Regarding the evaluation of the data obtained from the Scale of Interest
in Technology, Engineering and Mathematics.

In addition to increasing the interest and success of the students, the Design-Based Science
Teaching method helps them to be motivated to the lesson, and is also effective in acquiring higher-
order thinking as well as problem-solving skills in students who are at a lower academic level. In
addition, students are involved in the affective and cognitive learning-teaching process, such as
respecting the opinions of other students, being tolerant of all kinds of behavior and developing their
ability to learn to argue with other students in the classroom. It has been seen in studies that this process
has positive effects.

Many researches have been carried out in the field of Design-Based Science Teaching abroad, and
the number of studies on this subject has increased in our country. When the relevant literature is
examined; It has been observed that a limited number of studies have used Design-Based Science
Teaching methods and focused on limited variables. In this study, it has been tried to give a different
dimension to the science education given with the Design Based Science Teaching methods by
considering the academic success, motivation and STEM interest variables of the students.

It is expected that the results to be obtained in this study will shed light on the science teachers
working in the secondary schools of our country on the design-based science teaching practices and the
effective regulation of their educational situation. In addition to this, the students taking part in the
study; It will enable them to respect each other, to communicate with each other, to share what they
have knowledge, to access information, to design and create a new model, to present their designs, to
develop their sense of self-confidence, to gain individual and collaborative skills and to be more
qualified as individuals.

Methods

This research aimed to examine the effects of design-based science teaching on students'
motivation towards science teaching, their interest in science, technology, engineering and mathematics,
and their academic achievements at the 5th grade level of secondary school. In this context, quantitative
techniques were used to finalize the problem situation of the research.

Quasi-experimental method with unequal pretest-posttest control group, which is one of the
quantitative research models, was used. The study groups were determined impartially and special
study was not conducted to equalize them. However, attention is paid to the fact that the groups have
similar characteristics as much as possible (Karasar, 1998). In this method, the experimental and control
groups studied were not completely randomly separated. For the aim of studying, scientifically, it
supervenes on right after the full experimental design (Cepni, 2010). The unequalized control group
method is a widely used quasi-experimental model. Pre-test and post-test are applied to the
experimental group and the control group (Balci, 2006). In this research, the experimental group and
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the control group are selected impartially from two groups in which the effect of design-based science
teaching at the 5th grade in secondary school on students' motivation towards science teaching, their
interest in science, technology, engineering and mathematics, and their academic achievements.
Separate measurements are carry out before and after the application of different teaching methods
applied in the experimental and control groups.

The research lasted for 7 weeks after the experimental and control groups were formed. At the
beginning and end of the study, the Motivation Scale for Science Learning, the STEM Interest Scale and
the Academic Achievement Test, which was prepared in accordance with the achievements of the "Sun,
Earth and Moon" Unit, were applied to both groups. In the research process, the experimental group
was carried out with the teaching process completed with Lesson Plans based on Design-Based Science
Teaching, while the control group was carried out with the teaching process completed with the Lesson
Plans Prepared with the Current Curriculum applied in the 2019-2020 academic year.

Findings

The problem of the research is "Is there a significant difference between the pre-test and post-test
total scores of the students in the experimental group in which the Design Based Science Teaching was
applied and the students in the control group in which the science lesson teaching program was
applied?" defined as. In order to determine whether there is a significant relationship between the pre-
test and post-test total scores of the students in the Experimental and Control groups, an independent
sample t-test was conducted and all assumptions were checked.

A significant difference was found between the pre- and post-application academic achievements
of the students in the experimental group, in which the Design-Based Science Teaching was applied,
and the control group, in which the science course curriculum was applied. t(73)=4.796, p<.01. The
academic achievement of the experimental group students (X=39.6316) after the application was more
positive than the control group students (X=30.8378). There is no significant difference between the post-
application motivations of the students in the experimental group, in which the Design-Based Science
Teaching was applied, and the control group, in which the science lesson teaching program was applied,
in the "Sun, Earth and Moon" unit. There is no significant difference between the interests of the students
in the experimental group in which the Design Based Science Teaching is applied and the control group
students in which the science lesson teaching program is applied, in the Fields of Science, Technology,
Engineering and Mathematics after the application in the "Sun, Earth and Moon" unit.

Discussion and Conclusion

In the study, the Average Scores of the Academic Achievement Test of the "Sun, Earth and
Moon" Unit of the Experimental and Control Group Students before and after the application in the
"Sun, Earth and Moon" Unit, Mean Scores of the Motivation Scale for Science Teaching, the Scale of
Interest in Science, Technology, Engineering and Mathematics According to the results of the Average
Scores, the average scores were found to be close to each other. This may show that the students’ prior
knowledge of the "Sun, Earth and Moon" unit is almost at the same level. The reasons why students
have the same level of prior knowledge about the unit; It may be that their socio-economic levels are
close and they have learned science subjects from the same curriculum with a spiral structure. The
academic achievement of the students who completed the teaching process with the science lesson plans
designed with Design Based Science Education and the students who completed the teaching process
with the lesson plans prepared in accordance with the current program were found to be significant in
their pre-test and post-test scores. This significance value shows that Design Based Science Teaching
practices have a similar and positive effect on the academic achievement of both groups in science. In
other studies in the literature, in which Design Based Science Teaching was applied, it was concluded
that the academic achievement of students in science increased (Fortus et al., 2004; Mehalik et al., 2008;
Apedoe et al., 2008; Karagalli, 2011; Ercan, 2014; Yasak, 2017; Korur). et al., 2017; Alinak Bozkurt, 2018;

69



Fen, Matematik, Girisimcilik ve Teknoloji Egitimi Dergisi

Yildiz, 2019). In similar studies, in which students play an active role by working in groups, it has been
observed that the academic achievement of students is positively affected (Ercan, 2014; Yilmaz, Caglar,
& Giilgiin, 2017; Yildirim & Selvi, 2017; Kizilkus Bulut, 2019). The "Sun, Earth and Moon" Unit Academic
Achievement Test used in this study tests low-level cognitive skills such as knowledge, comprehension
and application in accordance with the target achievements in the Sun, Earth and Moon unit.
Accordingly, it can be said that the increase in the academic achievements of the experimental group
and the control group is in the low-level cognitive skills for the Sun, Earth and Moon unit. For
Motivation for Science Teaching, it has been observed in the literature that students' motivation
increases in studies based on active teaching methods such as STEM in science lessons, project-based
teaching, engineering design-based science teaching (Yilmaz & Cavas, 2007; Yenice, Saydam & Telli,
2012; Uzun et al. Keles, 2012; Aydin, Atalay and Goksu, 2017; Kizilkus Bulut, 2019). Considering the
data obtained in this study, the result that design-based approaches affect students' motivation
positively is not compatible with the relevant literature.

As a result of the studies in the literature, in which teaching methods such as engineering design-
based science teaching and STEM applications were applied, it was observed that there was no identical
in the external motivation of the students (Yildirirm & Selvi, 2017; Kizilkus Bulut, 2019). It can be
concluded that such practices cannot be applied to every student. Although teaching methods such as
design-based science teaching and STEM applications are included in the curriculum, not all students
are motivated in these applications. For this reason, innovations to be apply in education programs need
to go through many applications and more detailed researches.

The same as the last studying considerable difference was not observed between the pre-test and
post-test average scores of the Science, Technology, Engineering and Mathematics Interest Scale.
Contrary to this study, it is seen in the literature that Design Based Science Teaching positively affects
on the interest in STEM fields (Epstein & Miller, 2011; Moore & Richards, 2012; Gencer, 2015; Kog, 2019).
It is seen that the career plans of individuals towards STEM fields are increasing and students' interest
in STEM fields is significant for the professions they will choose in the fields of science, technology,
engineering and mathematics in the future (Knezek et al., 2013). It has been stated that the preferences
of individuals in their career choices will be possible with the accompaniment of a correct guide, and
this will be achieved by providing secondary school students with information about STEM fields in
advance (Wyss et al., 2012). Considering the results of the study, it is thought that the reason for the lack
of a significant difference between the pre-test and post-test average scores of students' interests in
STEM fields may be the limited duration of the program applied and its application on one unit as only.

Giris

Tasarim temelli fen 6gretiminde, tasarim siireci gercek yasam durumlar ile ilgilenir. Bireylerin
bir durum karsisinda, birden fazla farkli durumlarda problemin ¢6ziilebilecegini fark edip kavramlarini
saglar. Tasarim temelli fen Ogretimi {ist diizey diisiinmenin ve sorgulamanin yani sira becerilerini
kullanarak igbirlikli ¢alisma gerektirir (NAE & NRC, 2009; Marulcu, 2010; NRC, 2012; Ercan & Bozkurt,
2013).

Bu durumda Amerika Birlesik Devletleri (ABD) ve bir¢ok Avrupa iilkesi, bireylere bilimsel bilgiyi
direkt aktarmak yerine, fen bilimleri egitiminde “fen okur-yazar1” adi altinda bilimsel bilgiyi diisiinme
becerilerine hakim olan bireyler yetistirmeyi hedefleyerek diizenlenmistir (Cakici, 2009). Ulkemizde de
bu amag ile diizenlenen fen bilimleri dersi 6gretim programinda “bireysel farkliliklari ne olursa olsun
tiim Ogrencilerin fen ve teknoloji okuryazari olarak yetistirilmesi”” olarak yer almistir (Timur, Karatay
ve Timur, 2013). Bunu destekleyen en giincel yaklasimlardan bir tanesi de STEM; Science, Technology,
Engineering, Mathematics kelimelerinin bas harflerinin kisaltmalaridir (National Science and
Technology Council [NST], 2013). STEM yaklasimi Tiirkiye’de FeTeMM olarak onerilmistir. FeTeMM;
Fen, Teknoloji, Miihendislik, Matematik kelimelerinin bas harflerinin kisaltmalaridir (Corlu, Adigiizel,
Ayar, Corlu, Ozel, 2012). Milli Egitim Bakanligi (MEB) fen-teknoloji-miihendislik-matematik (FeTeMM)
egitiminin iilkemizin 2023 vizyonu ile tamamlanmasi gerektigini belirtmektedir.
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FeTeMM egitimini destekleyen Ogretim yaklasimlarindan biri de Tasarim Temelli Fen
Ogretimi’dir. Tlgili literatiir incelendiginde farkli modellerde tasarim temelli fen egitim yaklagimlari
oldugu goriilmektedir (Fortus, Krajcik, Dershimer, Marx ve Mamlok, 2005; Wendell vd., 2010; Hyness
vd., 2011; Mentzer, 2011; Brunsell, 2012; Marulcu, 2014; Altan, 2017). Yasar, Baker, Robinson-Kurpius
ve Roberts (2006), calismalarinda tasarim, teknoloji ve miihendislik terimlerine yonelik 6gretmenlerin
algilarini ve 6gretmenlerin bu kavramlari nasil anladiklarini aragtirmay: amagladigi calismalarinda bazi
Ogretmenlerin tasarim, teknoloji ve miihendislik kavramlar1 arasinda gii¢lii bir bag kuramadigimn
gormiiglerdir. Ercan ve Sahin (2015), calismalarini fen bilimleri dersinde tasarim temelli egitim
uygulamalari ile yiirtitmiislerdir. Elde edilen verilere 6grencilerin akademik basarilar1 gelisimine gore
tasarim temelli fen egitiminin katki sagladig: tespit edilmistir. Popa ve Ciascai (2017), calismalarinda
FeTeMM alanlarina yonelik Ogrencilerin goriislerini ortaya ¢ikarmay:r amagclamistir. Calismaya
katilanlara yapilan goriismeler sonucunda ortaokul ve liseden itibaren Fen, Teknoloji, Miihendislik,
Matematik alanlar ile ilgilendikleri ve bu alanlara yonelik mesleklere yoneldikleri ortaya ¢ikmustir.
English ve King (2019), calismalarinda 6grencilerin FeTeMM alanlarina yonelik uygulamalarim
incelemislerdir. @grencilerin tasarimlarina gore calismanin sonucunda Ogrencilerin tasarimlari
olustururken FeTeMM alanlar1 bilgilerini kullandiklar1 ve temel miihendislik alanina yonelik ilkeleri
anladiklar1 goriilmektedir. Tasarim Temelli Fen Ogretimi alaninda yapilan calismalar yeterli
goriilmemektedir (Corlu, vd., 2012; Marulcu & Sungur, 2012; Cavas, vd., 2013; Havice, Havice,
Waugaman ve Walker 2018).

Bilimsel problemlerin ¢oziimiine yonelik yapilan c¢alismalar, fen bilimleri egitiminde
mithendislik ve tasarim siirecinin birlikte uygulanmas: gerektigini ortaya ¢ikarmaktadir. Bu konuda
bilim insanlar1 ile miihendislerin, matematikgilerin ve teknoloji alanindaki uzmanlarin is birligi
yapmasi gerektigi diisiiniilmektedir (NAE ve NRC, 2009). Bu baglamda tasarim siireci, FeTeMM egitimi
disiplinlerinin yani sira, miithendislik bilgisi ve becerilerini de kapsamaktadir (Cantrell, Pekcan, Itan1 ve
Velasquez-Bryant, 2006). Bu calismada Tasarim Temelli Ogretim teknigi kullamlarak bu teknigin fen
bilimleri mevcut programina yonelik verilen egitime gore, 6grencilerin fen bilimleri dersine yonelik ilgi,
motivasyon ve akademik basar1 diizeylerine ne sekilde etki ettigi arastirilmistir.

Arastirmanin Amag ve Problemleri

Bu arastirmada Tasarim Temelli Fen Ogretimi dikkate alinarak gretim goren ortaokul 5. sinuf
ogrencileri ve mevcut 6gretim programi dikkate alinarak 6grenim goéren 5. Sif Ogrencilerine
uygulanan “Giines, Diinya ve Ay Unitesi Akademik Basar1 Testi”, “Fen Ogretimine Yonelik Motivasyon
C)lgegi” ve “Fen, Teknoloji, Miihendislik ve Matematik Alanlarina Hgi Olgegi”nden ulagilan verilerin
degerlendirilmesi ile ilgili sonuglar arastirmanin genel amacini olusturmaktadir.

Aragtirmanin ana problemi; “Tasarim Temelli Fen Ogretiminin ortaokul 5. sinif 8grencilerinin
akademik basarilarina, motivasyonlarna ve Fen, Teknoloji, Miihendislik ve Matematik Alanlarina
lgilerine etkisi var midir?” seklindedir.

Yukarida verilen bilgiler 1s181inda bu ¢alismanin problem durumuna gore asagida verilen
sorularin yanitlar1 aranmistir:

1. Tasarim Temelli Fen Ogretiminin uygulandi1 deney grubu ve fen bilimleri dersi dgretim
programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giines Diinya ve Ay” ilinitesindeki on test ve
son test “Giines, Diinya ve Ay” {initesi akademik basar1 testi toplam puanlar1 arasinda anlaml bir
farklilik var midir?

2. Tasarim Temelli Fen Ogretiminin uygulandig1 deney grubu ve fen bilimleri dersi 6gretim
programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giines Diinya ve Ay” {initesindeki 6n test ve
son test Fen Ogretimine Yonelik Motivasyon Olgegi toplam puanlar arasinda anlamli bir farklilik var
midir?

3. Tasarim Temelli Fen Ogretiminin uygulandigi deney grubu ve fen bilimleri dersi 6gretim
programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giines Diinya ve Ay” iinitesindeki 6n test ve
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son test Fen, Teknoloji, Miithendislik ve Matematik Alanlarina Hgileri Olcegi toplam puanlar: arasinda
anlaml bir farklilik var midir?

Yontem

Arastirmanin Modeli

Bu arastirma ortaokul 5. siif diizeyinde tasarim temelli fen &gretiminin Ogrencilerin fen
O0gretimine yonelik motivasyonlarina, fen, teknoloji, mithendislik ve matematik alanlarina ilgisine ve
akademik basarilarinin etkisine bakmay1 amaglamistir. Bu baglamda arastirmanin problem durumunu
neticelendirmek {izere nicel teknikler kullanilmisgtir.

Nicel arastirma modellerinden 6n test — son test esitlenmemis kontrol gruplu yar1 deneysel desen
(quasi-experimental) yontemi kullanilmistir. Calisma yapilan gruplarin tarafsiz olarak belirlenmis ve
esitlenmeleri icin 6zel bir ¢alisma yapilmamistir. Ancak gruplarin benzer nitelikler tasimasina miimkiin
oldugunca dikkat edilmektedir (Karasar, 1998). Bu yontemde galisma yapilan deney ve kontrol gruplar:
tam anlamiyla rastgele ayrilarak yerlestirilmemistir. Bunun icin bilimsel olarak tam deneysel desenden
hemen sonra gelmektedir (Cepni, 2010). Esitlenmemis kontrol gruplu yontem ¢ok kullanilan bir yari
deneysel modeldir. Deney grubuna ve Kontrol grubuna n test — son test uygulanmaktadir (Balci, 2006).
Bu arastirma ortaokul 5. sinif diizeyinde tasarim temelli fen 6gretiminin 6grencilerin fen 6gretimine
yonelik motivasyonlarina, fen, teknoloji, miithendislik ve matematik alanlarina ilgisini ve akademik
basarilarinin etkisinin incelendigi iki gruptan tarafsiz bir sekilde deney grubu ve kontrol grubu segilir.
Deney ve kontrol gruplarinda uygulanan farkli 6gretim yontemleri uygulanmadan &nce ve
uygulandiktan sonra ayr1 ayr1 6lgiimler yapilir.

Arastirma, deney ve kontrol gruplari olusturulduktan sonra 7 hafta stirmiistiir. Arastirmanin
baginda ve sonunda her iki gruba da Fen Ogrenimine Yonelik Motivasyon Olgegi, FeTeMM Alanlarina
ilgi Olgegi ve “Giines, Diinya ve Ay” Unitesi kazamimlarina gore hazirlanan Akademik Basar1 Testi
uygulanmistir. Arastirma siirecinde deney grubu Tasarim Temelli Fen Ogretimi esas alinarak
Hazirlanmis Ders Planlari ile tamamlanan 6gretim siireci ile yiiriitiiliirken, kontrol grubu 2019-2020
egitim-6gretim yili igerisinde uygulanan Mevcut Ogretim Programi ile Hazirlanmis Ders Planlari ile
tamamlanan 6gretim siireci ile ylirtitiilmiistiir.

Calisma Grubu

Arastirmanin 6rneklemini 2019 — 2020 egitim 6gretim yilinda Antalya ilinde bulunan bir merkez
ortaokulun 5. Siif kademesinde 6grenim gérmekte olan 77 dgrenci olusturmaktadir. Antalya Il Milli
Egitim Miidirliigiinden gerekli izinler alinarak, 2019-2020 egitim &gretim yili birinci doneminde
calisma uygulanmistir. Arastirmada O0rnekleme yontemi olarak basit olasilikli (rastgele) ornekleme
yontemi kullanilmistir. Arastirmaya segilen katilimcilarin evrenden rastgele yontemle segildigi
orneklemdir. Katilmcilar arastirmaya dahil edilirken esit sansa sahiptir (Ekiz, 2017). Deney ve kontrol
gruplarindaki uygulamalar arastirmaci tarafindan yiiriitiilmiistiir. Arastirmanin 6rneklemi iki subeden
olusmaktadir. Bu subelerden birinin mevcut durumu 39 6grenci, diger subenin mevcut durumu ise 38
ogrencidir. Ornekleme katilan 6grenciler arasindan 42’si erkek, 35ii kizdir (Tablo 1).

Tablo 1

Aragtirmanin Calisma Grubu Ogrencilerinin Cinsiyetlerine Gore Dagilimi

Kiz Erkek
f % f %
Deney Grubu 18 46,15 21 53,85
Kontrol Grubu 17 44,74 21 55,26
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Kontrol Grubu

Kontrol grubu olarak belirtilen grubun ders planlari, “Giines, Diinya ve Ay” {initesinin 7 hafta
boyunca 2019-2020 egitim-6gretim y1ili igerisinde uygulanan mevcut fen 6gretimi programlarina uygun
bir sekilde hazirlanmistir. Derslerde mevcut fen 6gretim programi uygulanmistir. MEB’in 5. Smif Fen
Bilimleri Ogretimi kitab1 ders kaynagi olarak kullanilmistir.

Veri Toplama Araglarn

Nicel yontemler arastirmasi ile gergeklestirilen bu arastirmada ti¢ tane veri toplama araci
kullanilmistir. Bunlardan birincisi; Tuan, Chin ve Shieh (2005)'nin, ilkogretim Ogrencilerin fen
Ogretimine yonelik motivasyonlarimi belirlemek amaciyla gelistirdigi, Yilmaz ve Huyugiizel Cavas
(2007) Tiirkge’ye uyarladig: Fen Ogretimine Yonelik Motivasyon Olgegi’dir. Olgegin her bir faktor icin
hesaplanan giivenirlik katsayilari 0.54 ile 0.85 arasinda degismektedir. Tkincisi; Kier, Blanchard,
Osborne ve Albert (2013) tarafindan ortaokul 6grencilerinin FeTeMM mesleklerine yonelik ilgilerini
belirlemek amaciyla gelistirdigi, Koyunlu Unlu, Dokme ve Unlu (2016) Tiirkce’ye uyarladig FeTeMM
Alanlarina ilgi C)lgegi’dir. FeTeMM Alanlarina ﬂgi Olgegi’nin ol¢iim giivenirliligi 0.93'tiir. C)lgegin alt
boyutlar1 incelendiginde, Fen boyutu 0,86, teknoloji boyutu 0,88, miithendislik boyutu 0,94, matematik
boyutu 0,90 olarak hesaplanmustir. Son olarak; arastirmacinin gelistirdigi “Diinya, Giines ve Ay” Unitesi
Akademik Basar1 Testi’dir. Testin giivenirlik katsayis1 .74 olarak hesaplanmuistir.

Tasarim Siirecinin Ger¢eklesmesi

Arastirma kapsamindaki ortaokul 5. Sinif Fen Bilimleri dersi “Giines, Diinya ve Ay” iinitesinden
yola cikarak Tasarim Temelli Fen Ogretimi tekniginin uygulandig1 5. Sinif 6grencileri her biri 5 ile 6
ogrenciden olusan 7 gruba ayrilmistir. Gruplar olusturulurken 6grencilerin cinsiyet, akademik diizey
gibi degiskenler cercevesinde birbirleriyle denk, ayn1 zamanda heterojen olan gruplar olusturmasina
dikkat edilmistir.

1. Asama: Problemin Tanimlanmasi

o Ogretmen elinde bir Giines Sistemi modeli ile &grencilere hangi gezegenleri bildigini, Giines'in
ne oldugunu, bu sistemin igerisinde gezegenlerden baska hangi gok cisimlerinin olup hangi gok
cisimlerinin olamayacagini sorar. Ayrica Ogrencilere daha Once buna benzer bir model yapip
yapmadiklari sorulur.

o Ogretmen Ogrencilere tasarim siirecinde yapacaklarini anlatir. Burada tasarim takimlar
olusturacaklarini, giinliik hayatimiz1 etkileyen bir problem belirleyeceklerini, Giines, Diinya ve Ay
tinitesinde bilgi edinmesi, arastirma yapilirken 6n taslagin olusturulmasi, sonunda bir {iriiniin
olusturulmasi ve olusturulan iiriiniin sunulmasi gerektigi anlatilir.

. Ogrencilerle birlikte Giines, Diinya ve Ay {initesinin giinliik hayatta kullanimim saglayacak bir
problem durumu belirlenir. Problem durumu belirlenirken giinliik hayatimizi da etkileyen hangi
ihtiyaca karsilik oldugu, kimlere fayda saglayacagi, bu problemin ¢6zmenin neden 6nemli oldugu gibi
onemli noktalara deginilir. Sinifin ortak karari ile bir problem belirlenir.

. Belirlenen problem durumu ile ilgili tasarim takimlari belirlenir ve is paylasimi yapilir.

2. Asama: Probleme Yonelik 1htiyag1ar1n Belirlenmesi

. Belirlenen tasarim takimlar1 tasarim calismalar1 ile ilgili internet, kiitliphane... vb.
kaynaklardan faydalanip arastirmalar yaparak bilgi toplar ve not alir. Bu notlar diger derse kadar
toplamalari ve 6grencilerin yaninda olmast istenir.
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3. Asama: Gereksinimleri Belirleme

. Tasarim olusturmasi igin belirlenen takimlar, topladiklari bilgileri ve yaptiklar1 arastirmalar1
kendi takim arkadaslar1 ve diger takimlarla paylasir.

J Takimlar, hazirlayacaklar tasarimlar icin gereken bilgileri listelerler.

J Takimlar, verilen problem durumu igin ¢oziimlerini tiretirler. Neler yapabileceklerini ve olasi
¢6ziim yollariin neler olabilecegini tartisirlar.

. Ogrencilere Giines Sistemi, Giines-Ay Tutulmalari, Diinya’nin olusumu, Giines-Diinya-Ay ile
ilgili videolar izletilir ve gorseller inceletilir.

J Ogrenciler kendi tasarim takimlar: ile video ve gorseller hakkindaki yorumlarini paylasir.

Kullanilabilecek malzemeleri, maliyetleri ve zaman ¢izelgelerini tasarlamaya baslar.
. Ogrencilere bu siiregte 6gretmen rehberlik ederek calismalarini yonlendirmeleri konusunda
yardimci olur.

4. Asama: Olas1 Coziimler Gelistirilmesi

. Tasarim takimlari ¢izmis olduklari 6n taslaklar: degerlendirir. Kendi aralarinda taslaklarin test
ederek gerekirse yeni taslaklar olustururlar.
. Takimlar, hazirlayacaklar1 prototipte kullanacaklar1 malzemeleri belirlerler. Belirledikleri

malzemelerin tedariklerini saglarlar.

5. Asama: En lyi Coziimii Secilmesi
. Takimlar, {irettikleri ¢oztimlerin maddi boyutunu, zaman ve malzeme kriterlerini
degerlendirirler. Kendilerine en uygun ¢6ziimii belirlerler.

6. Asama: Prototip Olusturma / Test Etme
. Tasarim takimlar: belirlemis oldugu en iyi ¢oziim dahilinde prototiplerini olustururlar.

. Prototiplerini test ederek olusturduklar1 prototiplerindeki eksiklikleri ve hatalar1 diizeltirler.

7. Asama: Coziimleri Test Etme ve Degerlendirme

. Tasarim takimlari olusturduklar: tasarimlarini; islevsellik, zaman, maliyet, gorev paylasimi,
grup icerisindeki iletisim agisindan degerlendirir.
o Bu degerlendirmeler sonucunda tasarim takimlari olusturduklar: iirtinlerin eksikliklerini

gidererek tasarimlarini olustururlar.

8. Asama: Coziimiiniin Sunulmasi

o Tasarim takimlar: tasarimlari ile ilgili sunum, poster vb. hazirlarlar.
. Tasarim takimlar1 aralarinda sectikleri sdzcii ile sinifa tasarimlarini sunarlar.
. Sunumlardan sonra 6grenciler ve 6gretmen tarafindan yorumlar yapilir.

Verilerin Analizi

Deney grubu ve kontrol grubu 6grencilerine uygulanan 6n test ve son testlerle veriler elde
edilmistir. Deney grubu ve kontrol grubuna ait puanlarin ortalamalar1 arasindaki farklarin anlamli olup
olmadigy, t-Testi ve tek faktorlii kovaryans analizi (ANCOVA) ile test edilmistir. Tek faktorlii kovaryans
analizin (ANCOVA) amaci, yapilan arastirmada etkisi test edilen faktor ya da faktorlerden harig,
bagimli degisken ile iliskisi bulunan bir degisken ya da degiskenlerin istatistiksel olarak kontroliinii
saglamaktir (Biiytikoztiirk, 2008).

Bulgular

Aragtirmanin problemi “Tasarim Temelli Fen Ogretiminin uygulandig1 deney grubu ve fen
bilimleri dersi 6gretim programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giineg Diinya ve Ay”
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iinitesindeki On test ve son test toplam puanlar1 arasinda anlamh bir farklihik var midir?” seklinde
tanimlanmistir. Deney ve Kontrol grubu 6grencilerinin 6n test, son test toplam puanlari arasinda
manidar bir iliskinin olup olmadigini tayin edebilmek i¢in bagimsiz 6rneklem t-testi yapilmis ve tiim
varsayimlar: kontrol edilmistir.

Tablo 2
Deney ve Kontrol Grubu Ogrencilerinin “Giines, Diinya ve Ay” Unitesindeki Uygulama Oncesi ve Sonrast

“Giines, Diinya ve Ay” Unitesi Akademik Basar: Testi Ortalama Puanlarin Bagimsiz Orneklem t-Testi Sonuglar:

Grup N Ortalama S sd t P
Deney Grubu 38 39,6316 2,53005 73 4,796 ,000
Kontrol Grubu 37 30,8378 11,00887

P<..01

Tablo 2 incelendiginde Tasarim Temelli Fen Ogretiminin uygulandigi deney grubu ve fen
bilimleri dersi 6gretim programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giines Diinya ve Ay”
tinitesindeki uygulama Oncesi ve sonrasi akademik basarilar1 arasinda manidar bir farklilik
bulunmustur. t(73)=4,796, p<.01. Deney grubu Ogrencilerinin uygulama sonras: akademik basarilari
(X=39,6316), kontrol grubu 6grencilerine (X=30,8378) gore daha olumludur.

Tablo 3
Deney ve Kontrol Grubu Ogrencilerinin “Giines, Diinya ve Ay” Unitesindeki Uygulama Oncesi ve Sonrast Fen

Ogretimine Yénelik Motivasyon Olgegi Ortalama Puanlarin Bagimsiz Orneklem t-Testi Sonuglar:

Grup N Ortalama S sd t p
Deney Grubu 38 133,7895 16,52052 73 3,024 ,501
Kontrol Grubu 37 122,3514 16,22963

P>.05

Tablo 3 incelendiginde Tasarim Temelli Fen Ogretiminin uygulandigi deney grubu ve fen
bilimleri dersi 6gretim programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giines Diinya ve Ay”
iinitesindeki uygulama sonrasi motivasyonlar1 arasinda manidar bir farklilik bulunmamaktadar.

Tablo 4
Deney ve Kontrol Grubu Ogrencilerinin “Giines, Diinya ve Ay” Unitesindeki Uygulama Oncesi ve Sonrasi Fen,

Teknoloji, Miihendislik ve Matematik Alanlarna Iigileri Olgegi Ortalama Puanlarin Bagimsiz Orneklem t-Testi

Sonuclar
Grup N Ortalama S sd t P
Deney Grubu 38 142,9211 25,42969 73 1,581 ,796
Kontrol Grubu 37 133,0541 28,58122
P>.05
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Tablo 4 incelendiginde Tasarim Temelli Fen Ogretiminin uygulandigi deney grubu ve fen
bilimleri dersi 6gretim programinin uygulandig1 kontrol grubu 6grencilerinin ‘Giines Diinya ve Ay”
iinitesindeki uygulama sonrasi Fen, Teknoloji, Miihendislik ve Matematik Alanlarina Ilgileri arasinda
manidar bir farklilik bulunmamaktadir.

Tartisma ve Sonug

Calismada Deney ve Kontrol Grubu Ogrencilerinin “Giines, Diinya ve Ay” Unitesindeki
uygulama 6ncesi ve sonrasi “Giines, Diinya ve Ay” Unitesi Akademik Basar1 Testi Ortalama Puanlar,
Fen Ogretimine Yonelik Motivasyon Olgegi Ortalama Puanlari, Fen, Teknoloji, Miihendislik ve
Matematik Alanlarina ﬂgileri Olgegi Ortalama Puanlar1 sonuglarina gore puan ortalamalari birbirine
yakin bulunmustur. Bu durum, 6grencilerin “Giines, Diinya ve Ay” iinitesine ait 6n bilgilerinin hemen
hemen ayni derecede oldugunu gosterebilir. Ogrencilerin iiniteye kargi 6n bilgilerinin ayni derecede
olma sebepleri; sosyo-ekonomik diizeylerinin yakin olmasi ve ayni 6gretim programindan fen bilimleri
konularini sarmal yapz1 ile 6grenmis olmalari olabilir. Tasarim Temelli Fen Ogretimi ile tasarlanan fen
bilimleri ders planlari ile 6gretim siirecini tamamlayan 6grenciler ile mevcut programa uygun olarak
hazirlanmis ders planlar: ile 6gretim siirecini tamamlayan ogrencilerin akademik basarilar1 kendi
iglerinde On test ve son test puanlar1 arasinda fark anlamli bulunmustur. Bu anlamlilik degeri Tasarim
Temelli Fen Ogretimi uygulamalarinin her iki grubun da fen bilimleri akademik basarisi {izerinde
benzer ve olumlu etkisi oldugunu gdstermektedir. Alan yazinda Tasarim Temelli Fen Ogretimi
uygulanan diger calismalarda da ogrencilerin fen bilimleri akademik basarilarinin artti$1 sonucuna
ulasilmistir (Fortus vd.,2004; Mehalik vd., 2008; Apedoe vd., 2008; Karacalli, 2011; Ercan, 2014; Yasak,
2017; Korur vd., 2017; Alinak Bozkurt, 2018; Yildiz, 2019). Ogrencilerin gruplar halinde calisarak aktif
rol oynadigl 6grenim uygulamalarinin yer aldigi benzer calismalarda da Ogrencilerin akademik
basarilarinin olumlu etkilendigi goriilmiistiir (Ercan, 2014; Yilmaz, Caglar ve Giilgiin, 2017; Yildirim ve
Selvi, 2017; Kizilkus Bulut, 2019). Bu calismada kullanilan “Giines, Diinya ve Ay” Unitesi Akademik
Basar1 Testi Giines, Diinya ve Ay fiinitesindeki hedef kazamimlara uygun olarak bilgi, kavrama,
uygulama gibi alt diizey bilissel becerileri test etmektedir. Buna bagli olarak deney grubu ve kontrol
grubunun akademik basarilarindaki artisin Giines, Diinya ve Ay tinitesi icin alt diizey bilissel
becerilerinde oldugu sdylenebilir. Fen Ogretimine Yonelik Motivasyonu igin alan yazinda fen bilimleri
dersinde FeTeMM, proje tabanli 6gretim, miihendislik tasarim temelli fen 6gretimi gibi 6grencinin aktif
oldugu 6gretim yontemlerini esas alan ¢alismalarda 6grencilerin motivasyonlarinin arttigi goriilmiistiir
(Yilmaz ve Cavas, 2007; Yenice, Saydam ve Telli 2012; Uzun ve Keles, 2012; Aydin, Atalay ve Goksu,
2017; Kizilkus Bulut, 2019). Bu calismada elde edilen verilere bakildiginda tasarim temelli
yaklagimlarinin 6grencilerin motivasyonlarini olumlu yonde etkiledigi sonucu ile ilgili alan yazin ile
uyumlu degildir.

Alanyazinda miihendislik tasarim temelli fen 6gretimi, STEM uygulamalar1 gibi 6grencilerin
aktif olarak katildig1 6gretim yontemlerinin uygulandig: ¢alismalarin sonucunda, 6grencilerin digsal
motivasyonlarinda degisme olmadig1 goriilmiistiir (Yildirim ve Selvi, 2017; Kizilkug Bulut, 2019). Bu
tiir uygulamalarin her 6grenciye yapilamayacagi sonucuna varilabilir. Ogretim programlarina tasarim
temelli fen 6gretimi, STEM uygulamalar: gibi 6gretim yontemleri dahil edilse de biitiin 6grenciler bu
uygulamalarda motive olmayabilir. Bu nedenle egitim programlarinda yapilacak yeniliklerin bir¢ok
uygulamadan ve daha detayli arastirmalardan ge¢mesi gerekmektedir.

Fen, Teknoloji, Miithendislik ve Matematik Alanlarina flgi Olcegi 6n test, son test ortalama
puanlar1 arasinda yine anlamli bir fark goriilmemistir. Bu ¢alismanin aksine alan yazinda Tasarim
Temelli Fen Ogretiminin FeTeMM alanlarina yénelik ilgiyi, olumlu olarak etkiledigi goriilmektedir
(Epstein ve Miller, 2011, Moore ve Richards, 2012; Gencer, 2015; Kog, 2019). Bireylerin FeTeMM
alanlarina yonelik kariyer planlarinin arttigina ve dgrencilerin FeTeMM alanlarina yonelik ilgilerin
gelecekte fen, teknoloji, mithendislik ve matematik alanlarinda segecekleri meslekler i¢in 6nemli oldugu
goriilmektedir (Knezek vd., 2013). Bireylerin kariyer se¢imlerindeki tercihlerin dogru bir rehberin eslik
etmesiyle miimkiin olacagi, bunun da ortaokul diizeyindeki 6grencilere 6nceden FeTeMM alanlari ile
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ilgili bilgi verilmesiyle saglanacag: belirtilmistir (Wyss vd., 2012). Calismanin sonuglar1 géz oniinde
tutuldugunda 6grencilerin FeTeMM alanlarina yonelik ilgilerin 6n test, son test ortalama puanlar:
arasinda anlaml bir farkliligin olmamasinin sebebi olarak uygulanan programin siiresinin kisith olup
sadece bir {inite {izerinde uygulanmasi olabilecegi diisiiniilmektedir.

Oneriler

Bu boliimde Tasarim Temelli Fen Egitimi yaklasimi kapsaminda yapilacak arastirmalarin,
arastirmacilara kolaylik saglamasi i¢in 6nerilerde bulunulmustur.

Tasarim Temelli Fen Ogretimi yaklagimi arastirmalari farkli seviyede 6grenim goren dgrencilere
farkli iinitelerde uygulanabilir.

Tasarim Temelli Fen C)gretimi yaklasimi uygulamak isteyen arastirmalar, verilen &gretim
siirecinin ardindan iist bilis becerileri, fen kaygisi, 6z-yeterlik, problem ¢dzme becerileri vb. degiskenleri
Olgebilir.

Tasarim Temelli Fen Ogretimi yaklagimi daha uzun ve kapsamli uygulanabilir.
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