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Egitim Fakiiltesi

Smif Ogretmenligi Ogrencilerinde Bilimsel
Siire¢ Becerilerinin Gelisimine Fen Bilgisi

Laboratuvari Dersinin Etkisi

Yeter Simsekli, Sevgiil Calis
Uludag Universitesi Egitim Fakiiltesi

(")zet Bu c;ahsmada Fen Bilgisi Laboratuvarl ders igeriginin 51n1f
arastirilmistir. Bu amagla, Sinif Ogretmenligi ikinci smif dgrencilerinin
yartyll basinda ve sonunda planlanan siireglerle ilgili agik ug¢lu sorulara
cevap vermeleri saglanmistir. Ayrica bu 6grencilerden 78’inin teorik anlatim
ve uygulama sonunda ilgili siirece ait soruya cevap vermeleri saglanarak
elde edilen veriler degerlendirildiginde bu becerilerin ¢ok sayida uygula-
mayla gelistirilebildigi gézlenmistir.

Anahtar Kelimeler: Bilimsel Siire¢ Becerileri, Fen Bilgisi Laboratuvart.

Abstract. With this study the effect of Science Laboratuary Lesson over the
improvement of science process skills of Elemantary Education students is
observed. And with this aim, answers to open-ended questions related with
planned processes are provided to the sophomores at the beginning and end
of the term. And by getting the answers from 78 students to the questions
related with both theoretical and practical application processes it has also
been observed that these skills can be improved by number of applications.

Key Words: Science Process Skill, Science Laboratory.
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Giris

Ulkemizde bilimsel siire¢ becerilerini gelistirmeye yonelik bircok ¢alisma
(Ardag ve Mugaloglu 2002, Tasar vd. 2002, Mugaloglu vd. 2002)
yapilmasmin yaninda Milli Egitim Bakanlig1 tarafindan da bu becerilerin

gelistirilmesine yonelik 6gretim programlari olusturulmaktadir (MEB 2005
Fen ve Teknoloji Program ).

Bilimsel siire¢ becerileri 6grencilerde erken yaslardan itibaren, birgok alana
ait derslerde gelistirilebilir (Berberoglu 2002). Bu nedenle gelecegin
dgretmenleri olacak olan Sinif Ogretmenligi 6grencilerinin de bu becerilerini
gelistirmelerini saglayacak programlar uygulanmalidir.

dersinin 6nceden planlanan bilimsel siiregleri kapsayan teori ve uygulama
iceriginin Ogrencilerde bu siiregleri gelistirmeye ne oranda etkisi oldugu
arastirilmaktadir.

Yontem

2002-2003 Egitim-Ogretim yili bahar yarityilinda Simif Ogretmenligi ikinci
sinifta 6grenim goren Ogrencilerle yapilan c¢alismada, her hafta hedeflenen
stirecle ilgili teorik bilgi verildikten sonra beceri gelistirmeye yonelik
uygulamalar yapilmistir. Arastirmada veri toplama araci olarak tarafimizca
hazirlanan dokuz adet agik uglu soru kullanilmistir (Tablo 1). Veri toplama
aracinin ilk sorusu 6lgme, ikinci sorusu gozlem yapma, iigiincli sorusu veri
toplama, dordiincii sorusu verileri diizenleme, besinci sorusu degiskenleri
belirleme, altinc1 sorusu grafik ¢izme, yedinci sorusu grafik okuma, sekizinci
sorusu hipotez kurma dokuzuncu sorusu rapor yazma islemi gerektirmek-
tedir. Bu sorularla Ogrencilerin 6lgme, gozlem yapma, degiskenleri
belirleme, hipotez kurma, verileri yorumlama ve bilimsel iletisim kurma
becerileri 6l¢iilmek istenmistir. Sorularin hazirlanmasinda programin hazir-
lik asamasinda kullanilan gesitli kaynaklardan yararlanilmistir (YOK/Diinya
Bankasi 1997, Erbas vd.2004 ).

Fen Bilgisi Laboratuvari dersini alan 252 6grencinin, yariyil baginda ve
yartyll sonunda hedeflenen siireglerle ilgili dokuz soruyu cevaplamalari
saglanmistir. Bu Odgrencilerden 78’inin her hafta {izerinde durulan siiregle
ilgili sorulari hem teorik anlatim sonrasi hem de uygulama sonrasi
cevaplamalar istenmistir. Cevap kagitlar1 incelenerek sorulara dogru cevap
verenler 1 (bir), yanlis cevap verenler 0 (sifir), dogru fakat tam cevap
veremeyenler ise 0,5 lizerinden degerlendirilmistir.
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Tablo 1. Siire¢lerle ilgili sorular

Soru " . Yapilan Bilimsel
Soru ciimlesi . ..
no islem Siire¢

1 Diizgiin geometrik sekle sahip olmayan bir tas par¢asinin hacmi Olgiim Olgme
Ol¢iilmek istenmektedir. Bu iglem nasil yapilabilir? yapma

2 Bir sise maden suyunu bos bir bardak igerisine bosalttiginizda Gozlem Gozlem
neler gozlemleyeceginizi yaziniz? yapma

3 Bir bardak igerisine sirasi ile 1,2,3 ve 4 6l¢ii seker ilave edilerek Veri Verileri
karistirilmaktadir. Bu islem sonucunda ne tiir veriler elde edilir? toplama yorumlama
Seker Miktari Siire(dakika)

1 6lgti seker ...
2 Olgli seker .....cooevnennee
3 dlcii seker
4 olgu seker

4 | Degisik yiiksekliklerden birakilan bir topun her bir diisme Verileri Verileri
yiiksekligine kars1 ziplama yiiksekligi asagida verilmistir. diizenleme | yorumlama
Diigme yiiksekligi : 8,12,6,10,14
Ziplama yiksekligi : 4,6, 3,5,7
Bu verileri uygun ve anlamli bir sekilde nasil diizenlersiniz?

5 Boyu ol¢iilmiis paket lastigi bir yere sabitlenerek bu lastige metal | Degisken Degiskenleri
agirliklar baglanmaktadir. Baglanan her metal agirliktan sonra belirleme | belirleme
lastigin boyu 6l¢iiliip kaydedilmektedir. Bu islemdeki degiskenler
( bagimli ve bagimsiz ) nelerdir aralarinda nasil bir iligki vardir?

6 | Asagidaki verileri grafik eksenlerine yerlestirerek grafik haline Grafik Verileri
doniistiiriintiz? ¢izme yorumlama
Bitkilerin bahgeye Bahgedeki bitki sayisi

Ekilme zamani(ay) (Fidan)
1 12
2 23
3 56
4 31
7 | Asagidaki grafigi yorumlayiniz? Grafik Verileri
okuma yorumlama

14

12 o

P -

g L . L .

0 s M N M H  Aylar

8 | “Bir bitkinin biiyiime hizina etki eden etkenler nelerdir?” sorusu Hipotez Hipotez
ile ilgili bir hipotez kurunuz? kurma kurma

9 | Yapilan bir deneyde kapali kaptaki gazin hacim-sicaklik-basing Rapor Bilimsel
iliskisi arastiriliyor. Deney ile ilgili rapor hangi basamaklardan yazma iletigim
olusur? kurma
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Bulgular

Calismada elde edilen bulgular incelendiginde Fen Bilgisi Laboratuvari
dersini alan 6grencilerden calismaya katilan 6grenci sayisinin 252 oldugu
tespit edilmistir. Bu 252 &grencinin 78 tanesi teorik anlatim ve uygulama
sonrasi sorular1 ayrica cevaplamiglardir (Tablo 2).

Tablo 2. Calismaya katilan 6grenci sayist

Sorulara yariyil basi ve Hem teorik anlatim sonras1 hem de

Calismaya katilan " o e
J . yariyll sonu cevap veren uygulama sonrasi siireclerle ilgili
ogrenci sayisi .o . oo .

ogrenci sayisi sorulari cevaplayan 6grenci sayisi
252 252 78

Calismadan elde edilen bulgular Tablo 3 ve 4’te sunulmustur. i1k asamada
Fen Bilgisi Laboratuvari dersinde ¢alismaya katilan 252 dgrencinin 9 soruya
verdigi 2268 cevap incelenerek donem bast ve donem sonunda yapilan
Olciimlerden aldiklar1 puanlara gore gruplandirilmistir (Tablo 3). Her soru
i¢in puan alamayanlar (0), yarim puan alanlar (0,5) ve tam puan alanlar (1)
sayilari ile Tablo 3’te gdsterilmistir.

Tablo 3. Yariyil basi ve yartyil sonu degerlendirme sonuglari

Yariyil Basi Degerlendirme Sonuglar: Yariyll Sonu Degerlendirme Sonuclari

Soru No 0 0,5 1 0 0,5 1

f % f % f % f % f % f %

1 70 | 27.78 | 27 | 10.71 | 155 | 61.51 | 9 3.57 6 238 | 237 | 94.05
2 199 | 7897 | 48 | 19.05| 5 198 [ 117 | 4643 | 65 | 25779 | 70 | 27.78
3 73 | 2897 | 4 1.59 | 175 | 69.44 | 13 | 5.16 2 0.79 | 237 | 94.05
4 191 | 7579 | 31 | 1230 | 30 | 11.90 | 85 | 33.73 | 37 | 14.68 | 130 | 51.59
5 102 | 40.48 | 93 | 36.90 | 57 | 2262 | 21 | 833 | 73 | 2897 | 158 | 62.70
6 194 | 7698 | 13 | 5.16 | 45 | 17.86 | 65 | 25.79 | 102 | 40.48 85 | 33.73
7 67 | 2659 | 35 | 13.89 | 150 [ 5992 | 23 | 9.13 | 18 | 7.14 | 211 | 83.73
8 182 | 7222 | 12 | 476 | 58 | 23.02 | 73 | 2897 | 12 | 4.76 167 | 66.27
9 194 | 75.00 | 12 | 476 | 46 | 1825 | 93 | 3690 | 26 | 10.32 | 133 | 52.78

Toplam | 1272 | 56.08 | 275 | 12.12 | 721 | 31.79 | 499 | 22.00 | 341 | 13.71 | 1428 | 62.96
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Tablo 4. 78 dgrencinin teorik anlatim ve uygulama sonrasi her bir soru i¢in verdikleri cevaplarin yartyil basi ve yartyil
sonu karsilastirilmasi

Sorular Yariyil Basi Teori Sonrasi Uygulama Sonrasi Yariyill Sonu

Puanlar 0 0.5 1 0 0.5 1 0 0.5 1 0 0.5 1

Frekans

igde | T 1 % | T % [ £ % || % [T % |[f|% | f]%|[f|%|f]|%/|f]|%|f|%|f]|%
ler
1 19 |2435| 6 | 7.69 | 53 | 67.94| 16 (2051 | 5 | 641 | 57 [73.07| 1 | 1.28 |0 0 77 |98.71| 5 | 641 | 1 | 1.28 | 72 |92.30
2 59 [75.64| 19 |2435| 0 0 11 | 14.10 | 58 [74.35| 9 |11.53| 0 0 [30[38.46| 48 |61.53 | 26 [33.33| 39 | 50 | 13 |16.66
3 17 |21.79| 2 | 256 | 59 |75.64| 9 (1153 1 | 1.28 | 68 (87.17| 1 | 1.28 |0 0 77 |98.71| 1 | 1.28 | 2 | 2.56 | 75 | 96.15
4 62 (7948 | 12 | 1538 | 4 | 512 | 10 |12.82| 9 [11.53| 59 |75.64 | 10 | 12.82 |12| 1538 | 56 | 71.79 | 18 | 23.07 | 13 | 16.66 | 47 | 60.25
5 30 (3846 | 37 |47.43 | 11 (14.10 | 14 | 17.94 | 18 | 23.07 | 46 | 58.97 | 22 |28.20 | 4 | 5.12 | 52 | 66.66 | 1 | 1.28 | 30 | 38.46 | 47 | 60.25
6 56 [71.79 | 13 | 16.66 | 9 |[11.53| 33 |42.30 | 35 [ 44.87 | 10 | 12.82 | 18 | 23.07 |28|35.89 | 32 | 41.02 | 24 | 30.76 | 26 | 33.33 | 28 | 35.89
7 29 (3717 13 | 16.66 | 36 |46.15| 22 |28.20 | 12 | 15.38 | 44 | 56.41 | 12 | 1538 | 4 | 5.12 | 62 |79.48| 4 | 512 | 7 | 897 | 67 | 85.89

56 [71.79 | 4 | 5.2 | 18 [23.07| 31 |39.74 | 11 [14.10 | 36 | 46.15| 16 |20.51 | 5| 6.41 | 57 |73.07| 16 |20.51| 6 | 7.69 | 56 |71.79

9 74 (94.87| 2 | 256 | 2 | 256 | 45 |57.69| 7 | 897 | 26 |33.33 | 31 |39.74| 2| 2.56 | 45 |57.69 | 23 |29.48 | 3 | 3.84 | 52 | 66.66

Toplam | 402 | 57,26 | 108 | 15,38 | 192 | 27,35 | 191 | 27,20 | 156 | 22,22 | 355 | 50,56 | 111 | 15,81 | 85| 12,10 | 506 | 72,07 | 118 | 16,80 | 127 | 18,09 | 457 | 65,09
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Tablo 3’de yariyil basinda ve yartyil sonunda her bir soru i¢in 0 (sifir), 1
(bir) ve 0,5 alan dgrencilerin frekanslari ve yiizdeleri verilmistir.

Ogrencilerin yarry1l basinda en yetersiz olduklar1 beceri gdzlem yapma
(% 1,98), en ¢ok dogru cevap verdikleri beceri ise veri toplama (69,44)
olmustur.

Yariy1l sonunda verileri diizenleme, degiskenleri belirleme ve hipotez kurma
becerileriyle ilgili sorulara verilen cevaplarda dogru cevap oraninda % 39,69
ve iizerinde artis oldugu; Ol¢lim yapma ve rapor yazma becerileriyle ilgili
sorulara dogru cevap verme oraninda % 32,54 ve lizeri artig oldugu; gézlem
yapma, veri toplama ve grafik okuma becerilerine dogru cevap verme
oraninda ise % 23,81 ve lizeri artis oldugu, grafik ¢izme becerisini yoklayan
soruya dogru cevap verme oraninda ise % 15,87 artis oldugu tespit
edilmistir.

Genel olarak yartyil sonunda tiim sorularda ‘0’ alan Ogrenci sayilarinda
azalma goriiliirken ‘1 olan 6grenci sayilarinda artis oldugu tespit edilmistir
(Tablo 3). Yariyi1l basina gore yariyll sonunda tiim sorulara verilen
cevaplarin i¢inde sifir notunda % 34,08 oraninda azalma ve tam puan alma
oraninda ise % 31,17 artis oldugu tespit edilmistir.

Bu o6grenciler igerisinden rastgele segilen 78 Ogrenci ile yariyil bast ve
yarty1ll sonu diginda ayrica her hafta teorik anlatim sonrasi ve uygulama
calismasi sonrasinda toplam dokuz soruya verdikleri 702 cevap incelenmis
ve elde edilen veriler tablo haline getirilmistir (Tablo 4).

Tablo 4’de gorildigii gibi yariyill basinda sifir puan alan (% 57,26)
ogrencilerin teorik anlatim sonrasi yapilan dl¢limlerde sayilarinin azaldigi
(% 27,20), uygulama sonrasi yapilan Olgiimlerde ise oldukca azaldigi
(% 15,81) gozlenmistir.

Buna karsilik yarim puan alan 6grenci sayisinda da teorik anlatim sonrasinda
¢ogu soruda say1 artarken, uygulama sonrasinda yarim puan alan 6grenci
sayisinda diisme oldugu dikkati ¢ekmektedir. Yartyil sonunda yarim puan
alan 6grenci sayisinin uygulama sonrasina gore, bazi sorularda artarken bazi
sorularda azaldig1 gdzlenmistir.

Tam puan alan 6grenci sayisinda ise yartyil basina gore (% 27,35), teorik
anlatim sonrasinda oran artarken (% 50,56) uygulama sonrasinda oranin
daha da arttig1 (% 72,07), yariyll sonunda ise bazi sorularda artarken bazi
sorularda az da olsa oranin diistiigli gozlenmistir.
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Tartisma ve Sonuc¢

Bilimsel siire¢ becerileri ilkdgretimin birinci kademesinde temel siiregler,
ilkdgretimin ikinci kademesinden itibaren ileri siirecler birbiri iizerinde
yapilandirilarak gelistirilebilir (YOK/Diinya Bankas1 1997).

¢oguna dogru cevap verememis olmalar1 6grencilerin bu beceriler yoniinden
eksik oldugunu gostermektedir. Bu 6grencilerin gézlem yapma becerisi ile
ilgili soruya dénem sonunda dogru cevap verenlerin oldukca diisiik sayida
olmalar1 ve donem sonunda hala sorulara cevap veremeyen Ogrencilerin
olmasi bu becerilerin bir ¢ok derste ¢ok sayida uygulamayla gelistirilmeye
caligilmasi gerektigini de gdstermektedir.

Ders siiresince yapilan teorik anlatim ve uygulama caligmalar1 sonucunda
Ogrencilerin iizerinde durulan siireglerle ilgili becerilerinde gozle goriiliir
oranda gelisme oldugu gdzlenmistir.

Bilimsel aragtirmay1 6gretmek i¢in en uygun ders Fen Bilgisi dersleridir
(Bagc1 Kilig 2004). Bu nedenle Fen Bilgisi dersleri planlanirken temel fen
kavramlar1 yaninda bilimsel siire¢ becerilerinin gelistirilmesine de Onem
verilmelidir. Ogrencilerde bilimsel siire¢ becerilerinin gelistirilmesi ¢ok
sayida etkinliklerle desteklenmelidir.

Siif 6gretmenliginde okuyan &grenciler de bu siireglerin gelistirilmesinin
onemini kavramali ve kendilerinde bu siirecleri gelistirme yoniinde caba
gostermelidirler.
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The Effect of Science Laboratory Lesson Upon The Improvement of
Science Process Skils of Elementary Education Students

Summary

In this study, the effect of science laboratory lesson upon the improvement
of elementary students has been studied.The study was carried out on 2002-3
spring term with 252 elementary education students who were at the second
year of their education and taking science laboratory lesson.In the research,
nine open-ended questions that we prepared ourselves were mainly used as
tool for collecting data.The first question of the tool requires the process of
measuring, the second —that of observation, the third-data collection, the
fourth —data arrangement, the fifth- determining the variables, the sixth —
drawing graphic, the seventh —reading graphic, the eigth —formulating
hyphothesis and the last one —writing a report.Through these questions
primary aim was to assess students skills of interpreting  data,
communicating in a scientifical way, formulating hyphothesis, determining
the variables, observing and measuring.

The students were asked to answer the nine open-ended questions in the
beginning and end of the term. Furthermore, 78 of these students were asked
to answer the questions related to each process that was dwelled on every
week, both after theoritical explanation and practical application.

While examining the answer sheets, students with correct answer were
evaluated as 1, those with incorrect answer-as 0 and the ones with correct
but incomplete answer as 0,5.

In the end of the study, answers numbered 2268 in total given by 252
students were examined and thus their frequency and percentage were
calculated according to the grades that they got consequent on the evaluation
at the beginning and end of the midterm. In the beginning of the midterm , it
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was seen that the student were most incompetent in the skill question
concerning observation, on the other hand, the one students gave most
correct answers was that related to data collection. In general in the end of
the midterm, while there was a notable decrease in the number of students
who took 0, there was an increase in the number of these with 1 as a grade
considering all questions asked. Besides in the end of the midterm, it was
clear that there was an increase of %39,60 and above in the proportion of
correct answers given to the questions concerning skills of data arrangement,
determining variables and formulating hypothesis; as for questions related to
the skills of measuring and report writing the proportion of the correct
answers rose to 32,54 and above. Similarly, the increase in the proportion of
correct answers given to the questions concerning the skills of observation,
data collecting and graphic reading was seen to be 23,81 and above, whereas
the increase in the proportion of correct answers given to the question
aiming at assessing the skill of drawing graphic was identified as % 15,87.

Answers numbered 702 in total, given to nine questions after teoritical
explanation and application, by 78 students who were randomly selected
among stated above were thoroughly examined and their frequency and
percentage were calculated according to the grades they took.

While the percentage of students with 0 grade was 57,26 in the beginning of
the midterm, it was later seen to have decreased to 27,20, following the
measurment done after the teoritical explanation and 15,81 measured after
the application. In contrast, a point of considerable importance to be noted is
that, at most questions, the number of students who took 0,5 mark after
teoritical explanation rose, whereas there was a decrease in the number of
students with 0,5 after application. In the end of the midterm, taking the after
application results into account, it was observed that the number of students
who took 0,5 mark increased as some questions; at others however, it
decreased to some extent. The number of students with full mark, which was
% 27,35 in the beginning of the year was seen to have risen to %50,26 after
the teoritical explanation and to %72,07 after the application. In the end of
term, the number of students who took full mark increased at some questions
,one hand and it decreased, though slightly at others, on the other.

Following the teoritical explanation and application activities throughout the
whole course, there was a distinct progress in the skills related to the
processes focusing on the students. That elementary education students
weren’t able to correctly answer must of the questions aiming at assessing
the processes in the beginning of the midterm shows that they are quite
incompetent in these skills. Furthermore, the fact that the proportion of the
students who gave correct answers to the question concerning the skills of
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observation and that there were stil certain students who weren’t able to
answer the question in the end of the term also suggest that these skills
should be developed through many activities in different courses students
studying at Elementary Education Department should realise the significance
of developing these processes and therefore spend efforts to develop all these
processes themselves.
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