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Fen Bilimleri Dersinde E-Ogrenme Yénteminin Ogrencilerin Basarilar
Uzerine Etkisi: Asit Baz Konusu Ornegi

Makale Bilgisi 0z

Bu arastirma, 8.sinif 6grencilerinin asit ve bazlar konusunda e-6grenme yonteminin,

DOI: 10.14812/cufej.397330 6grenci basarisina etkisini incelemek amaciyla yapilmistir. Arastirmada, 6n test-son test

Makale Gegmisi: kontrol gruplu deneysel desen kullaniimistir. Arastirma kapsaminda deney ve kontrol
Gelig 21.02.2018 grubu olmak Gizere iki grup olusturulmustur. E-6grenme ydntemi ile egitim alan 6grenciler
Dizeltme 09.04.2018 deney grubunu, 2013 Ortaokul Fen Bilimleri Dersi Ogretim Programina uygun egitim
Kabul 22.04.2019 alan 6grenciler ise kontrol grubunu olusturmustur. Deney grubunda 30, kontrol grubunda
. 32 ogrenci yer almaktadir. Aragtirmanin verileri “Asit ve Bazlar” konusunda Bloom
Anahtar Kelimeler: . N Lo I
Fen Egitimi taksonomisine gore hazirlanan basari testi ile elde edilmistir. Sorular, Bloom
& ! - taksonomisinin bilissel basamaginin bilgi, kavrama ve uygulama dizeyinde hazirlanmistir.
Bloom Taksonomisi, R T - e
Asit ve Baz Elde edilen veriler, iliskisiz 6rneklem t-testi ile analiz edilmistir. Arastirma sonucunda elde
o ¢ edilen bulgular dogrultusunda, e-6grenme yonteminin ortaokul &grencilerinin asit-baz
E-6grenme

konusuna iligkin basarilari Gizerinde olumlu bir etki sagladigi tespit edilmistir.

Introduction

To be able to comprehend, interpret and explain the incidents taking place in the physical and
biological world are critical abilities aimed to gain students via the science lesson. In addition to this, the
main aim of science is to enable students to grow as science literates (Yilmaz, 2014). Thus, individuals
recognize the problems around them, make observations, hypothesize and be able to implement the
information they obtain and essential abilities (Aktamis & Ergin, 2006).
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Among the primary aims in each grade of education, realizing the desired behavioral change by
gaining students’ information, ability and behaviour, take place (Ekici, Cibik & Fettahlioglu, 2014).
Curricula and procedure of education are to be rearranged and developed continually in a way that
reflects the changes and developments of the society (Eskicumali, Demirtas, Erdogan & Arslan, 2014).
Instead of getting the information available, learning by thinking has gained importance in education.
Now, efforts are made to raise individuals thinking, criticizing, producing and having the knowledge of
ways to reach the information in our schools and curricula aimed at gaining students thinking skills are
being prepared (Capar, 2012). In the primary school science curriculum prepared within this context, it is
emphasized to raise searching, questioning, and critically thinking individuals. Yet, abstract concepts are
predominant in subjects and objectives of the science curriculum. As they are the kids that have not
entered or have just entered the formal operational stage, methods including them in learning process
actively are of the essence (Nilsson & Driel, 2010). Rapid and radical changes experienced currently
increase the importance of science education (Sen, 2013).

Teaching the continuously growing scientific information and correspondingly improving and
spreading technological developments bring forward the issue of utilizing novel and more efficient
methods, strategies and techniques (Alakoc, 2003; Duman, 2002; Flick & Bell, 2000; Guzey & Roehrig,
2009; Linn, 2003; Ozmen, 2004; Yilmaz, 2014). In this regard; E-learning method, one of the novel and
most efficient teaching methods, comes to the core frequently in parallel with technology’s developing.
E-learning method, briefly, has brought innovation to learning concept with the “learn whenever,
wherever and whatever you want” approach. It is a kind of learning method in which teacher and
students are not present in the same physical environment by means of the internet or internet
technologies. In addition to the aforementioned features, E-learning is a student-centered method.
Thus, without any limitation of time, the student could study on the subject until he learns it and could
learn in his own speed. Another feature of the method is to be independent of time and space. It is
stated that when the student does not comprehend the subject, he can connect to the teacher and the
other students and can get feedback and correction via means of communication.

In terms of science education; to raise individuals that have a sense of wonder and ability to
investigate, examinine, question and analyze, that bring forward creative ideas, take the responsibility
of his own learning and work collaboratively takes place among the aims of current education system,
(Hasturk, 2017). In order to realize these aims, learning-teaching and assessment-evaluation processes
should not be separated from each other because a good science education starts with well-prepared
questions (Marbach, 2000). It is clearly mentioned in the study named “Taxonomy of Educational
Objectives: Cognitive and Affective Domains”, which was published by Bloom in 1956. Bloom’s
Taxonomy is a widely accepted frame that characterizes three learning domains: cognitive, psychomotor
and affective (Cepni et al., 2007; Muzyk et al., 2018). The main idea of the taxonomy is that teachers
organize what students want to learn from simple to complex incrementally. In Bloom’s taxonomy,
there are knowledge, comprehension, application, analysis, synthesis and evaluation levels at the
cognitive domain step. We can explain Bloom’s taxonomy’s knowledge, comprehension and application
level questions in the achievement test which was prepared on “Acid and Base” topic and which was
used as an assessment instrument in our study as below:

Knowledge level questions: At this level, students are expected to remember the information instead
of utilizing. In other words, it can be defined as the ability of to recall concepts without any need to
comprehend the information (Dursun, 2014)

Comprehension level questions: Comprehension level is one step upper than recalling. Students need
to pass on to a higher thinking level than remembering to be able to solve the comprehension-based
questions (Sari, 2007). Information learned levels up (Demirel, 2010).

Application level questions: It can be defined as “application” to implement the information learned
into novel situations, in other words, to be able to create new ideas and concepts to use solving the
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problems (Sonmez, 2005). Pre-learned information is used as transferred to novel situations (Demirel,
2010).

It is known that %90 of the information learned at the knowledge level is forgotten while %80-85 of
the one requiring high-level thinking is remembered (Gunduz, 2007). Based on this verity, both
authentic material presentation and examinations need to be qualified for developing high-level
learning. Thus, students are directed to creative and scientific thinking required for the science lesson to
be learned significantly. Questions are an important means for students to think at high-level (Miller,
2007). When it is considered that a teacher in a developed country allocates %30 of the time spent while
teaching for assessment and evaluation applications (Nartgun, 2006), it can be said that teachers should
give more importance to assessment and evaluation issue and work more on them. In Bloom’s
Taxonomy, three aims are significantly defined as easing the communication among educators,
regulating the curriculum and providing a common plan for evaluating the learning results. It is testified
that Bloom’s taxonomy is much successful realizing these aims (Verenna et al., 2018). It is seen that the
studies in the literature center upon examining the exam questions prepared by teachers. For instance,
Dindar (2006) evaluated the science exam questions prepared by 5t grade teachers according to
Bloom’s taxonomy and determined that mostly questions at the knowledge level of the cognitive
domain are asked. Similarly, Kahramanoglu (2014) examined the end of the unit evaluation questions
according to Bloom’s taxonomy and determined that the questions assess low-level thinking skills. This
study is planned with the thought that the results obtained from this kind of study will contribute to the
literature and other studies that are going to be done on the issue and science education in our country.
In this period, in which information and communication technologies increased and interrogation skills
gained importance, it is important to execute the efficiency of utilizing the e-content method using
questions prepared based on Bloom’s taxonomy. In this context; this study is focused on the results of
the achievement test, which is based on questions at the knowledge, comprehension and application
levels of Bloom’s taxonomy, of the science lessons taught based on the curriculum renewed in 2013
with e-learning method. In addition to aforementioned features, reason for choosing acid and base topic
could be thought as the topic occupying an important place both in primary school and middle school
and being an issue on which teachers and students are thought to have contradictions in terms when
the related literature is examined (Ross & Munby, 1991; Bradley & Mosimege, 1998; Demircioglu, Ozmen
& Ayas, 2001; Cavdar, Okumus, Alyar & Doymus, 2017). Thus, knowledge, comprehension and application
levels used while assessing the basic concepts, principles and, generalization of the chosen topic and
adapting it for novel situations form a basis for the assessment instrument developed in our study.

In accordance with this aim, answers to the questions below are sought:

1. Is there a significant statistical difference between the pretest results of the students taught with E-
learning method and the students taught in accordance with renewed primary school curriculum?

2. Is there a significant statistical difference between the pretest knowledge level results of the
students taught with E-learning method and the students taught in accordance with renewed primary
school curriculum?

3. Is there a significant statistical difference between the pretest comprehension level results of the
students taught with E-learning method and the students taught in accordance with renewed primary
school curriculum?

4. Is there a significant statistical difference between the pretest application level results of the
students taught with E-learning method and the students taught in accordance with renewed primary
school curriculum?

5. Is there a significant statistical difference between the posttest results of the students taught with
E-learning method and the students taught in accordance with renewed primary school curriculum?

6. Is there a significant statistical difference between the posttest knowledge level results of the
students taught with E-learning method and the students taught in accordance with renewed primary
school curriculum?
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7. Is there a significant statistical difference between the posttest comprehension level results of the
students taught with E-learning method and the students taught in accordance with renewed primary
school curriculum?

8. Is there a significant statistical difference between the posttest application level results of the
students taught with E-learning method and the students taught in accordance with renewed primary
school curriculum?

Methods

In this study, pretest-posttest control group experimental design model was used. The study was
conducted with two groups formed using the random method. The students who carried out lessons
with ‘E-learning’ approach constituted the experimental group and the ones conducted lessons based
on 2013 science curriculum constituted the control group. In the study, it was searched whether there
was any score difference between the students who carried out lessons prepared with E-learning
approach which embodies web-based techniques providing computer-aided interactive question-
answer opportunities and the students who carried out lessons based on 2013 middle school science
curriculum or not.

Study Group

62 8 grader students (30 of them are of the experimental and 32 of them are of the control group) in
Mugla city constitutes the study’s study group. Group distributions were determined while the students
were registering the school. The experimental and control group classes were defined by a lot. Table 1
shows data about the number of students in the experimental and control groups.

Table 1.
Number of Students in Experimental and Control Groups
Gender Experimental G. Control G.
Girl 16 17
Boy 14 15
Total 30 32

When data of Table 1 is examined, it is seen that 30 (16 girls, 14 boys) students are included in the
experimental group and 32 (17 girls, 15 boys) students are included in the control group.

Data Collection Tools

The achievement test conducted in this study was prepared by the researchers on “Acid and Base”
topic based on Bloom taxonomy. Related to the topic with 6 objectives, 30 questions out of a question
pool of 85 items were selected considering Bloom’s taxonomy and aiming to have questions at the
knowledge, comprehension and application levels of the cognitive domain. Because the research was
conducted with middle school students, importance was attached to the fact that the tests were within
the scope of content validity and the test items were within the content of the curriculum. In the matter
of content and face validity, expert opinion was gotten consulting 3 academicians and 4 teachers who
had studies about the field and the test was reduced to 25 items. Test’s content validity were examined
with a table of specifications. A pilot study of the test consisting of 25 items was conducted to 102 8
graders. KR—20 reliability analyze was conducted to the test that could be coded as 1,0 (true, false). As a
result, the test’s reliability coefficient was calculated as 0.81. As the reliability value obtained was higher
than 0.7, it can be said that the achievement test developed had high reliability (Nunnally, 1994; Unal,
2009). In the light of these data, it can be said that an achievement test with acceptable values of
reliability and validity was developed and conducted.

This test was conducted as a pretest with the aim of assessing the students’ readiness levels on the
topic of acid and base and conducted as a posttest to assess students’ achievements after the
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application. The students giving the right answer got 1 point while the ones giving the wrong answer or
leaving the question blank got no point.

Data Analysis

For data analysis of the study, the SPSS package program was used. For hypothesis test’s significance
level, traditional level of significance .05 was used. Kurtosis and Skewness values were examined to
determine whether the research variables make a normal distribution or not. Kurtosis and Skewness values
are shown in Table 2.

Table 2.
Kurtosis and Skewness Values
Pre- Know- Comprehen-  Applica- Post- Know- Compre-  Appli-
test ledge sion Pretest  tion test ledge hension cation
Pretest Pretest Post-test  Posttest Post-
test
Kurtosis 1.229 -.909 -.832 -.484 -.671 -.845 .994 0.563
Skewness 1.127 -.135 .457 -.279 .067 .459 1.036 0.884

In related literature, the fact that results related to variables’ Kurtosis-Skewness values are between
+1.5 and -1.5 (Tabachnick & Fidell, 2013), +2.0 and -2.0 (George & Mallery, 2010) is considered as a
normal distribution. When the data in Table 2 were examined, it was accepted that the data obtained
from this study were making a normal distribution and it was decided that the data would be analyzed
with parametric tests. T-test was used to test whether the difference between two unrelated sample
averages was significant or not.

Results

This study was made within the 2014-2015 academic year in a 5-week process. Before the application
period of the study, an achievement test on ‘acid and base’ topic prepared based on Bloom’s taxonomy
was conducted to the students in the experimental and control groups. The application process was
started after it was determined that there was not a significant difference in pretest results. E-learning
approach based education was given to the experimental group while education based on the curriculum
was given to the control group. With achievement test’s application to experimental and control groups as
a posttest, the application process was done.

To find the answer to the 1st research question, unrelated samples t-test was used. The results are
shown in Table 3.

Table 3.

Unrelated Samples t-Test Results of Groups’ Pretest Points

Group N X S sd t p
Control 32 11.94 4.76 63 021 0.79
Experiment 30 12.05 2.89

When the data in Table 3 were examined, the experimental group’s pretest point average was X =

12.05, the control group’s was X = 11.94, and influence quantity was 0.03. No significant statical
difference was found between the pretest results of the experimental and control groups in terms of
their knowledge level on the acid-base topic (t=.21; p>.05).

To find the answer to the 2nd research question, unrelated samples t-test was used. The results are
shown in Table 4.
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Table 4.

Unrelated Samples t-Test Results of Groups’ Knowledge Level Pretest Points

Group n i S sd t p
Control 32 2.96 1.56 63 .03 95
Experiment 30 3.83 .92

When the data in Table 4 were examined, the experimental group’s pretest point average was X =

3.83, the control group’s was X = 2.96, and influence quantity was 0.004. No significant statical
difference was found between the pretest results of the experimental and control groups in terms of
their knowledge level on the acid-base topic (t=-.03; p>.05). Under the light of these data, it can be said
that the experimental and control groups are equal in terms of knowledge level pretest points.

To find the answer to the 3rd research question, unrelated samples t-test was used. The results are
shown in Table 5.

Table 5.
Unrelated Samples t-Test Results of Groups’ Comprehension Level Pretest Points
Group N i S Sd t p
Control 32 3.96 1.78

63 21 .79
Experiment 30 3.75 1.25

When the data in Table 5 were examined, the experimental group’s pretest point average was X =

3.75, the control group’s was X = 3.96, and influence quantity was 0.03. No significant statical
difference was found between the pretest results of the experimental and control groups in terms of
their comprehension level on the acid-base topic (t=.21; p>.05). Under the light of these data, it can be
said that experimental and control groups are equal in terms of comprehension level pretest points.

To find the answer to the 4th research question, unrelated samples t-test was used. The results are
shown in Table 6.

Table 6.
Unrelated Samples t-Test Results of Groups’ Application Level Pretest Points
Group n X s sd t p
Control 32 4.59 2.05

63 22 74
Experiment 30 4.43 1.79

When the data in Table 6 were examined, the experimental group’s pretest point average was X =

4.43, the control group’s was X = 4.59, and influence quantity was 0.03. No significant statical
difference was found between the pretest results of the experimental and control groups in terms of
their application level on the acid-base topic (t=.22; p> .05). Under the light of these data, it can be said
that the experimental and control groups are equal in terms of application level pretest points.

To find the answer to the 5th research question, unrelated samples t-test was used. The results are
shown in Table 7.

863



Balliel Unal & Hastiirk— Gukurova Universitesi Egitim Fakiiltesi Dergisi, 48(1), 2019, 858-877

Table 7.

Unrelated Samples t-Test Results of Groups’ Posttest Points

Group N X s sd t p
Control 32 16.02 5.72 50 -3.29 .001
Experiment 30 19.89 1.96

When the data in Table 7 were examined, the experimental group’s posttest point average was X =

19.89 and the control group’s was X = 16.02. When the data in table 7 was analyzed, a significant
statical difference was found between the posttest results of the experimental and control groups in
terms of the achievement test on the acid-base topic (t=-3.29; p< .05). In the study, as a result of the
calculations done on groups’ posttest points, influence quantity was 0,422. As .422, influence quantity
was determined to be at the medium level (Cohen, 1988). This result shows that the e-learning method
creates a significant difference on students in terms of posttest points and raises students’ achievement
levels on the acid-base topic.

To find the answer to the 6th research question, unrelated samples t-test was used. The results are
shown in Table 8.

Table 8.

Unrelated Samples t-Test Results of Groups’ Knowledge Level Posttest Points

Group n X : sd t P
Control 32 3.96 1.69 50 -3.45 .001
Experiment 30 5.82 0.58

When the data in Table 8 were examined, the experimental group’s posttest point average was X =

5.82 and the control group’s was X = 3.96, and influence quantity was 0.44. When the data in table 8
was analyzed, a significant statical difference was found between the posttest knowledge level results of
the experimental and control groups in terms of the achievement test on the acid-base topic (t=-3.45;
p< .05). This result shows that the e-learning method creates a difference on students in terms of
posttest knowledge level points.

To find the answer to the 7th research question, unrelated samples t-test was used. The results are
shown in Table 9.

Table 9.

Unrelated Samples t-Test Results of Groups’ Comprehension Level Posttest Points

Group n i S sd t p
Control 32 6.02 2.38 50 -2.09 032
Experiment 30 7.25 1.56

When the data in Table 9 were examined, the experimental group’s posttest point average was X =

7.25 and the control group’s was X = 6.02 and influence quantity was 0.28. When the data in table 9
was analyzed, it couldn’t be said that the experimental and control groups were equal in terms of the
posttest comprehension level results. This result shows that the e-learning method creates a significant
difference on students in terms of posttest comprehension level points (t=-2.09; p< .05).

To find the answer to the 8th research question, unrelated samples t-test was used. The results are
shown in Table 10.
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Table 10.
Unrelated Samples t-Test Results of Groups’ Application Level Posttest Points
Group n X S sd t p
Control 32 4.69 2.96

] 63 -1.88 .06
Experiment 30 6.12 2.65

When the data in Table 10 were examined, the experimental group’s posttest point average was X

= 6.12, the control group’s was X = 4.69, and influence quantity was 0.23. When the data in table 10
was analyzed, it was determined that there was not any significant statical difference between the
posttest application level results of the experimental and control groups in terms of their application
level on the acid-base topic (t=-1.88; p> .05).

Discussion & Conclusion

As a result of this study, which was made with the aim of examining the influence of e-learning method
on 8 graders’ achievement in the topic of acid and base, it was determined that out of the two groups
which were equal (t= .21; p> .05) in terms of their achievements in the topic of acid and base at the
beginning, experimental group students became more successful than the control group students in the
topic of acid and base after applying the E-learning method on the experimental group (t=-3.29; p< .05).
This result obtained from our study shows parallelism with the study in which Kutu and Sozbilir (2012)
confirm the fact that the E-learning method affects students’ achievements and their attitude towards
chemical lesson positively and the study in which Civril et al. (2013) determine that E-learning environment
is highly practicable within the scope of the principles of productivity, effectiveness, and satisfaction.
Similarly, it is in rapport with the studies in which Samur (2009) states that the experimental group
attending the English lessons taught with the E-learning method have a higher academic achievement than
the ones in the control group attending the lessons based on traditional language teaching methods, Pan &
Akay (2016) indicate that benefiting from educational technology eases the learning process and Paetcher
et al., (2010) indicate that the E-learning system raises learning achievement. Additionally, Isik (2011)
predicts e-learning systems as a supportive element for formal education instead of using it as an
alternative to formal education. He indicates that in his way, some of the practices which cannot be
performed in a traditional classroom environment will be carried out with the designed E-learning
system.

In our study, it was found out that information, comprehension and application level pretest results
of the students were equal. When the posttest results of experimental and control groups were
examined, it was determined that the E-learning method created a significant difference between the
questions at the knowledge and comprehension levels of Bloom’s taxonomy but did not create a
significant difference between the application level questions. When the related literature to the
obtained result is analyzed, Arneson and Offerdahl (2018) indicate that Bloom’s taxonomy has an
important place in educational strategies to raise science students’ visual literacy. Additionally, the
studies conducted with Bloom’s taxonomy are generally aimed at evaluating exam results. In these
studies, it is stated that the knowledge and comprehension are important for high level learning (Kim et
al.,, 2012). For instance, Verenna et al. (2018) indicate that it is more advantageous to realize lesson
objectives, content and pedagogical presentations at comprehension level than information level.
Ayvaci and Turkdogan (2010) established that %55 of the exam questions used by science teachers for
evaluating students are at the knowledge and comprehension levels. Similarly, Aydin and Keskin (2011),
in their study, evaluated the placement test questions of the science lesson and determined that the
questions are at remembering and understanding level. Dursun (2014), Kogce and Baki (2009);
evaluated math questions in accordance with Bloom’s taxonomy and reported that the questions are
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predominately at the application level, most of the questions were at a lower cognitive level and there
was no question related to analysis and synthesis level.

E-learning, used as the method of the study, is observed to raise individuals’ technological literacy
and, as directly proportional, achievement by integrating technology into education. By means of the
advantages of E-learning system, a method of reaching information easily and fast, students’ success
average can be raised and thus, substructure opportunity for quality education can be provided.

In our study, it is recommended that teachers get training in preparing the e-content, schools
accommodate to the e-contents like animation and simulation and educational e-content be increased.
Teachers can be made to consider the questions they prepare within the scope of Bloom’s taxonomy.
Teachers can prepare more quality questions if they know the levels of Bloom’s taxonomy and the
characteristics of each level.
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Tirkge Strimii

Giris
Fiziksel ve biyolojik diinyada meydana gelen olaylari anlama, anlamlandirma ve agiklayabilme fen
bilimleri dersi ile 6grencilerde kazandirilmasi hedeflenen kritik becerilerdir. Bununla birlikte, fen
bilimlerinin temel amaci, bireylerin fen okur-yazari olarak yetismelerini saglamaktir (Yilmaz, 2014).

Boylece bireyler, cevresindeki problemleri tanimlar, gézlem yapar, hipotez kurar, elde ettigi bilgi ve
gerekli becerileri uygulayabilir (Aktamis & Ergin 2006).

Egitimin her kademesinde oncelikli amaglar arasinda; 6grencilere bilgi, beceri ve davranislarin
kazandirilarak istendik davranis degisikliginin gerceklestiriimesi yer almaktadir (Ekici, Cibik &
Fettahlioglu, 2014). Egitim programlari ve Ogretim sirecleri, toplumdaki degisimleri ve gelismeleri
yansitacak bicimde sirekli olarak yeniden diizenlenmeli ve gelistirilmelidir (Eskicumali, Demirtas,
Erdogan & Arslan, 2014). Ogretimde bilgiyi hazir almak yerine, diisiinerek 6grenme dnem kazanmustir.
Okullarimizda, artik dislinen, elestiren, lireten ve bilgiye ulasma yollarini bilen bireyler yetistiriimeye
cahisilmakta, Ogrencilere disinme becerilerini  kazandirmaya yonelik egitim programlari
hazirlanmaktadir (Capar, 2012). Bu baglamda hazirlanan ve gelistirilen ilkdgretim fen bilimleri 6gretim
programinda arastiran, sorgulayan, elestirel diisiinen bireylerin yetistirilmesi vurgulanmaktadir. Ancak
fen bilimleri dersi 6gretim programinda yer alan konu ve kazanimlarda soyut kavramlar ¢ogunluktadir.
Soyut islemler dénemine ge¢cmemis ya da heniiz gecen ¢ocuklar olmalarindan dolayi, onlar aktif olarak
6grenme silrecine dahil edecek yontemler 6nem tasimaktadir (Nilsson & Driel 2010). Ginimizde
yasanan hizli ve kokli degisimler fen egitiminin 6nemini artirmaktadir (Sen, 2013).

Surekli artan bilimsel bilgi ve buna bagl olarak giderek gelisen ve yayginlasan teknolojik
uygulamalarin 6gretilmesi, yeni ve daha etkili 6gretim yontem, strateji ve tekniklerinin kullanimi
konusunu giindeme getirmektedir (Alakog, 2003; Duman, 2002; Flick & Bell, 2000; Guzey & Roehrig,
2009; Linn, 2003; Ozmen, 2004; Yilmaz, 2014). Bu baglamda, yeni ve etkili 6gretim ydntemlerinden biri
olan E-Ogrenme yéntemi teknolojinin ilerlemesine paralel olarak sik sik giindeme gelmektedir. E-
Ogrenme yontemi kisaca, “nerede, ne zaman ve ne istersen dgren” yaklasimiyla, 6grenme kavramina
yenilik getirmistir. Yontem, internet veya internet teknolojileri kullanilarak, egitmenin ve 6grencinin
fiziksel olarak ayni ortamda bulunmadigi bir 6grenme yéntemidir. ifade edilen 6zelliklere ek olarak e-
0grenme, 6grenci merkezli bir yontemdir. Bu sebeple, herhangi bir zaman sinirlamasi olmaksizin 6grenci
konuyu 6grenene kadar, konu lizerinde ¢alisabilir ve kendi hizinda 6grenebilir. Yontemin bir diger 6zelligi
de zaman ve mekandan bagimsiz olmasidir. Burada ifade edilmek istenen, 6grenci konuyu anlamadig
zaman, iletisim araglari ile 6gretmen ve diger 6grenciler ile baglanti kurabilir, geri donit ve dizeltme
alabilir.

Fen egitimi baglaminda, glinimiiz egitim sisteminin amaclari arasinda; merak duygusuna sahip,
arastirma, inceleme, sorgulama, analiz etme becerilerini gdsteren, yaratici fikirler ortaya atan, kendi
6grenmesinin sorumlulugunu alan ve isbirlikli calisan bireyler yetistirmek yer almaktadir (Hastlirk, 2017).
Bu amaglari gerceklestirebilmek icin de 6grenme-6gretme siireci ve O6l¢gme-degerlendirme sirecini
birbirinden ayirmamak gerekir. Clinkd iyi bir fen egitimi iyi hazirlanmis sorularla baslar (Marbach, 2000).
Bloom tarafindan 1956 yilinda yayinlanan “Taxonomy of Educational Objectives: Cognitive and Affective
Domains” isimli eserde bu durumdan agik¢a bahsedilmistir. Bloom'un Taksonomisi Bilissel, Psikomotor
ve Duyussal olmak lizere i¢ 6grenme alanini karakterize eden, yaygin kabul géren bir ¢cercevedir (Cepni
vd., 2007; Muzyk vd., 2018). Taksonominin ana fikri, 6gretmenlerin, 6grencilerin neyi bilmeyi
istediklerinin basitten karmasiga dogru asamali olarak siralanmasidir. Bloom taksonomisinde bilissel alan
basamaginda bilgi, kavrama, uygulama, analiz, sentez ve degerlendirme dizeyi yer almaktadir.
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Calismamizda, 6lgme araci olarak kullanilan asit-baz konusuna iliskin hazirlanan basari testinde Bloom
taksonomisinin bilgi, kavrama ve uygulama diizeyindeki sorulari séyle agiklayabiliriz

Bilgi diizeyi sorulari: Bu basamakta 6grencinin bilgiyi kullanmasi degil hatirlamasi istenir. Bir bagka
ifadeyle, bilgiyi anlamaya gerek duymaksizin kavramlari hatirlayabilme becerisi olarak tanimlanabilir
(Dursun, 2014).

Kavrama diizeyi sorulari: Kavrama seviyesi hatirlamadan bir st seviyesidir. Ogrencinin kavramayla
ilgili sorulari ¢ézebilmesi icin hatirlamadan daha ileri olan bir diisinme seviyesine gegmesi gerekir (Sari,
2007). Ogrenilen bilgiler bir tst diizeye ¢ikarilmis olur (Demirel, 2010).

Uygulama diizeyi sorulari: Ogrenilen bilgileri yeni durumlarda kullanmak yani sorunlarin ¢éziimiinde
ise yarayacak yeni fikirler ve kavramlar yaratabilmek “uygulama” olarak tanimlanabilir (S6nmez, 2005)
Daha 6nceden 6grenilen bilgiler yeni durumlara aktarilarak kullanilir (Demirel, 2010).

Bilgi diizeyinde 6grenilenlerin %90’inin unutuldugu, buna ragmen (st dizey didslinmeyi gerektiren
o6grenmelerin %80-85’inin hatirda tutuldugu bilinmektedir (Glndiz, 2007). Bu gercekten hareketle,
gerek icerik sunumu, gerekse sinavlar Gst dizey 6grenme becerilerini gelistirecek nitelikte olmalidir.
Boylelikle 6grenciler fen bilimleri dersinin anlaml bir sekilde 6grenilmesi icin gerekli olan yaratici ve
bilimsel disinmeye de yoneltilmis olurlar. Sorular 6grencilerin st diizey diisinmeleri igin dnemli bir
aragtir (Miller, 2007). Gelismis lilkelerde bir 6gretmenin, her giin icin 6gretmenlik meslegine harcadigi
zamanin yaklasik %30'nu 6lgme ve degerlendirme uygulamalarina ayirdigi distintldiigiinde (Nartgtin,
2006), Ogretmenlerin 6lgme ve degerlendirme konusuna 6nem vermeleri ve daha fazla g¢alisma
yapmalari gerekmektedir. Bloom Taksonomisinde, egitim amaglarinin siniflandirilmasinda egitimciler
arasinda iletisimin kolaylastiriimasi, 6gretim programinin dizenlenmesi ve 0Ogrenme sonuglarinin
degerlendirilmesi icin ortak bir planin saglanmasi olmak Uzere l¢ amag acgik¢a tanimlanmistir. Bu
amaglari gergeklestirirken, Bloom taksonomisinin ¢ok basarili oldugu ispatlanmistir (Verenna vd., 2018).
Literatlirde yer alan arastirmalarin 6gretmenlerin hazirladigl sinav sorularini incelemeye yogunlastigl
gorilmistir. Ornegin, Dindar (2006) 5. sinif dgretmenlerinin fen bilgisi dersi sinavlarini Bloom
taksonomisine gore degerlendirmis, en fazla biligssel alanin bilgi basamagindan soru sorduklarini tespit
etmistir. Benzer sekilde, Kahramanoglu (2014) fen dersi kitaplarinda bulunan inite sonu degerlendirme
sorularini Bloom taksonomisine goére incelemis, sorularin alt dizey didstinme becerilerini 6l¢tUgin
tespit etmistir. Boyle bir arastirmadan elde edilecek sonugclarin konu ile ve fen egitimi ile ilgili Glkemizde
yapilacak calismalara ve literatlire katkida bulunabilecegi dislincesiyle bu ¢alisma planlanmistir. Bilgi ve
iletisim teknolojisinin arttigl, soru sorma becerilerinin 6nem kazandigi bu dénemde e-igerigin
kullanilmasina iligkin yontemin etkililigini Bloom taksonomisine gére hazirlanmis sorular ile ortaya koymak
fen 6gretimi agisindan 6nem arz etmektedir. Bu baglamda; ¢alismada e-6grenme yontemi ve 2013 yilinda
yenilenen 6gretim programina gore islenen fen derslerinin Bloom Taksonomisinde yer alan bilgi, kavrama,
uygulama dizeylerindeki sorulara iliskin hazirlanan basari testinden elde edilen sonuglar (zerine
odaklanmistir. Belirtilen 6zelliklere ek olarak, ¢alismada asit baz konusunun secgilmesinin sebebi ise ilgili
literatiir incelendiginde (Ross & Munby, 1991; Bradley & Mosimege,1998; Demircioglu, Ozmen & Ayas,
2001; Cavdar, Okumus, Alyar & Doymus, 2017) belirtilen konunun hem ilkdgretim ve ortadgretimde dnemli
bir yere sahip olmasi hem de 6gretmen ve 6grencilerin birgok kavram yanilgisina sahip olduklari konusunda
hem fikir olunan bir konu olmasi olarak disiinilebilir. Bu sebeple segilen konunun temel kavramlarinin, ilke
ve genellemelerinin 6l¢lilmesinde, yeni karsilasilan durumlara uyarlanabilmesinde kullanilan bilgi, kavrama,
uygulama diizeyleri calismamizda gelistirilen 6lgme aracina temel olusturmustur.

Bu amag¢ dogrultusunda, asagidaki sorulara cevap aranmistir;

1. E-68renme yontemi ile egitim alan 6grenciler ile yenilenen ilkbgretim programina gore egitim alan
ogrencilerin 6ntest sonuglarinda istatistiksel olarak anlamli bir farkhhk var midir?

2. E-0grenme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina gore egitim alan
ogrencilerin 6ntest bilgi diizeyi sonugclarinda istatistiksel olarak anlamh bir farklilik var midir?
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3. E-0grenme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina gore egitim alan
ogrencilerin dntest kavrama diizeyi sonuglarinda istatistiksel olarak anlamli bir farkhhk var midir?

4. E-68renme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina gére egitim alan
Ogrencilerin dntest uygulama diizeyi sonuglarinda istatistiksel olarak anlamli bir farkhhk var midir?

5. E-0grenme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina gore egitim alan
ogrencilerin sontest sonuglarinda istatistiksel olarak anlamli bir farkhlk var midir?

6. E-0grenme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina gore egitim alan
ogrencilerin sontest bilgi diizeyi sonuglarinda istatistiksel olarak anlamli bir farkhhk var midir?

7. E-68renme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina goére egitim alan
ogrencilerin sontest kavrama diizeyi sonuglarinda istatistiksel olarak anlamli bir farklilik var midir?

8. E-O8renme yontemi ile egitim alan 6grenciler ile yenilenen ilkdgretim programina gére egitim alan
ogrencilerin sontest uygulama dizeyi sonuglarinda istatistiksel olarak anlamli bir farklilik var midir?

Yontem

Bu calismada, ontest-sontest kontrol gruplu deneysel desen modeli kullanilmistir. Yansiz atama ile
olusturulmus iki grup ile calisiimistir. Bu iki 6grenci grubundan ‘E-6grenme’ yaklasimi ile ders alan
dgrenciler deney grubunu, 2013 Ortaokul Fen Bilimleri Dersi Ogretim Programi ile ders alan 6grenciler
ise kontrol grubunu olusturmustur. Arastirmada, bilgisayar destekli, interaktif soru-cevap olanagi sunan,
web tabanl teknikleri binyesinde barindiran “E-6grenme” yaklagimi ile hazirlanan programla 6gretim
alan &grenci grubu ile 2013 Ortaokul Fen Bilimleri Dersi Ogretim Programi’ na gore ders alan dgrenci
grubunun puanlari arasinda bir farkliigin olup olmadigina bakilmistir.

Calisma Grubu

Arastirmanin ¢alisma grubunu, Mugla ilinde 8. sinifta 6grenim géren 30’u deney, 32’si ise kontrol grubu
olmak Uzere toplam 62 06grenci olusturmaktadir. Grup dagilimlar, 6grenciler okula kaydolurken
belirlenmistir. Deney ve kontrol grubu siniflari kura ile belirlenmistir. Arastirmada deney ve kontrol grubu
Ogrenci sayilari Tablo 1 ‘de verilmistir.

Tablo 1.

Deney ve Kontrol Grubu Odrenci Sayilari

Cinsiyet Deney Grubu Kontrol Grubu
Kiz 16 17

Erkek 14 15
Toplam 30 32

Tablo 1’deki veriler incelendiginde deney grubunda 30 (16 kiz, 14 erkek), kontrol grubunda 32 (17 kiz,
15 erkek) 6grencinin yer aldig1 gorilmektedir.

Veri Toplama Araglari

Bu calismada uygulanan asit ve baz konulu akademik basari testi Bloom Taksonomisi’ ne gore,
arastirmacilar tarafindan hazirlanmistir. 6 kazanimi olan konuya ait, arastirmacilar tarafindan hazirlanan
85 maddelik soru havuzundan 30 soru Bloom Taksonomisi dikkate alinarak, sorularin bilissel asamanin
bilgi, kavrama ve uygulama diizeyinde olmasi amaglanarak segilmistir. Arastirma, ortaokul 6grencileri ile
gerceklestirildigi icin, testlerin kapsam gegerliligi cercevesinde test maddelerinin 6gretim programi
kapsaminda olmasina 6zen gosterilmistir. Kapsam ve gorilinis gegerliligi icin alanda c¢alismalari bulunan 3
akademisyen ve 4 O6gretmenin gorislerine basvurularak, uzman goriisii alinmis ve test 25 maddeye
indirilmistir. Belirtke tablosu ile testin kapsam gecerliligi incelenmistir. 25 maddelik basari testinin, pilot
uygulamasi 8. Sinifta 6grenim goren 102 Ogrenci ile gergeklestirilmistir. 1,0 (dogru, yanhs) seklinde
kodlanabilen basari testinin glivenirligi igcin, KR—20 givenirlik analizi yapilmis, analiz sonucunda testin
KR—20 giivenirlik katsayisi 0.81 olarak bulunmustur. Calismamizda elde edilen glivenirlik degeri 0.7’den
biiyiik oldugu icin, gelistirilen basari testinin yiiksek bir giivenirlige (Nunnally, 1994; Unal, 2009) sahip
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oldugu séylenebilir. Bu veriler 1siginda gecerliligi ve glivenirligi kabul edilebilir diizeyde bir basari testi
gelistirilmis ve uygulanmistir.

Bu test, 6grencilerin asit ve bazlar konusu ile ilgili hazirbulunusluk diizeylerini 6lgmek amaciyla 6ntest
olarak, yapilan uygulama sonucunda 6grencilerin Unite ile ilgili kazanimlarini 6lgmek amaciyla sontest
olarak uygulanmistir. Dogru secenegi isaretleyen 6grencilere 1 puan verilmis, yanls segcenegi isaretleyen
veya o soruyu bos birakan 6grenciler ise puan almamislardir.

Veri Analizi

Arastirma verilerinin analizinde, SPSS paket programi kullanilmistir. Hipotez testlerinde anlamlilik
dizeyi, geleneksel anlamhlik diizeyi olan .05 kullaniimistir. Arastirma degiskenlerinin normal dagilim
gosterip gostermedigini belirlemek Uzere Kurtosis (Basiklik) ve Skewness (Carpiklik) degerleri
incelenmistir. Asagida yer alan Tablo 2’de basiklik ve garpiklik degerleri yer almaktadir.

Tablo 2.
Basiklik ve Carpiklik Degerleri
Ontest Bilgi Kavrama  Uygulama Sontest  Bilgi Kavrama Uygulama
Ontest Ontest Ontest Sontest Sontest  Sontest
Kurtosis 1.229 -.909 -.832 -.484 -.671 -.845 .994 0.563
Skewness 1.127 -.135 457 -.279 .067 .459 1.036 0.884

ilgili literatiirde, degiskenlerin basiklik carpiklik degerlerine iliskin sonuglarin +1.5 ile -1.5 (Tabachnick
& Fidell, 2013), +2.0 ile -2.0 (George & Mallery, 2010) arasinda olmasi normal dagihm olarak kabul
edilmektedir. Tablo 2’deki veriler incelendiginde, bu galismada elde edilen verilerin normal dagildig
kabul edilmis ve verilerin parametrik testler ile analiz edilmesine karar verilmistir. iki iliskisiz drneklem
ortalamalari arasindaki farkin anlamli olup olmadigini test etmek igin t- testi kullaniimistir.

Bulgular

Bu calisma, 2014-2015 egitim-6gretim yili icerisinde 5 haftalik sireg icinde gergeklestirilmistir.
Arastirmanin uygulama sireci dncesinde deney ve kontrol grubundaki 6grencilere Bloom Taksonomisi’ne
gdre hazirlanmis asit ve baz konulu basari testi uygulanmistir. On-test sonuglarina gére anlamli bir
farkhhgin olmadigi tespit edilerek, uygulama siirecine baslanmistir. Deney grubuna E-6grenme yontemi
ile kontrol grubuna ise 6gretim programina uygun yontemlerle egitim verilmistir. Basari testinin son-test
olarak deney ve kontrol gruplarina uygulanmasi ile uygulama siireci sona ermistir.

l.arastirma sorusunun cevabini bulmak igin iliskisiz drneklem t-testi kullanilmis ve sonuglar Tablo
3’de gosterilmistir.

Tablo 3.
Gruplanin Ontest Puanlarinin iliskisiz Orneklem t-Testi Sonuglari
Grup n X S Sd t p
Kontrol 32 11.94 4.76

63 0.21 0.79
Deney 30 12.05 2.89

Tablo 3’ deki veriler incelendiginde, deney grubunun én-test puan ortalamasi X = 12.05, kontrol

grubunun 6n-test puan ortalamasi X = 11.94, etki biiyiikligi ise 0.03 olarak bulunmustur. Deney ve
kontrol gruplarinin asit-baz konusu ile ilgili bilgi dizeyleri agisindan 6n-test puan ortalamalari arasinda
istatistiksel olarak anlaml bir farkhlik olmadigi saptanmistir (t=.21; p>.05).
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2. arastirma sorusunun cevabini bulmak igin iliskisiz 6rneklem t-testi kullaniimis ve sonuglar Tablo
4’de gosterilmistir.

Tablo 4.
Gruplarin Ontest Bilgi Diizeyi Puanlarinin iliskisiz Orneklem t-Testi Sonuclari
Grup n X s Sd t p
Kontrol 32 2.96 1.56
63 -.03 .95
Deney 30 3.83 .92

Tablo 4’ deki veriler incelendiginde, deney grubunun &n-test puan ortalamasi X = 3.83, kontrol

grubunun 6n-test puan ortalamasi X = 2.96, etki biyikligi ise .004 olarak bulunmustur. Deney ve
kontrol gruplarinin asit-baz konusu ile ilgili bilgi dizeyleri agisindan 6n-test puan ortalamalari arasinda
istatistiksel olarak anlamli bir farklilk olmadigi saptanmistir (t=-.03; p> .05). Bu veriler isiginda, deney ve
kontrol gruplarinin bilgi diizeyi 6ntest puanlari bakimindan denk olduklari sdylenebilir.

3. arastirma sorusunun cevabini bulmak igin iligkisiz 6rneklem t-testi kullanilmis ve sonuglar Tablo
5’de gosterilmistir.

Tablo 5.
Gruplarin Ontest Kavrama Diizeyi Puanlarinin lliskisiz Orneklem t-Testi Sonuglari
Grup N X s sd t p
Kontrol 32 3.96 1.78
63 21 .79
Deney 30 3.75 1.25

Tablo 5’ deki veriler incelendiginde, deney grubunun &n-test puan ortalamasi X = 3.75, kontrol

grubunun &n-test puan ortalamasi X = 3.96, etki biyikligi ise 0.03 olarak bulunmustur. Deney ve
kontrol gruplarinin asit-baz konusu ile ilgili kavrama duzeyleri agisindan 6n-test puan ortalamalari
arasinda istatistiksel olarak anlamli bir farklilik olmadigi saptanmistir (t=.21; p>.05). Bu veriler i1si§inda,
deney ve kontrol gruplarinin kavrama diizeyi 6ntest puanlari bakimindan denk olduklari séylenebilir.

4. arastirma sorusunun cevabini bulmak igin iliskisiz drneklem t-testi kullanilmis ve sonuglar Tablo
6’da gosterilmistir.

Tablo 6.
Gruplarin Ontest Uygulama Diizeyi Puanlarinin iliskisiz Orneklem t-Testi Sonuglari
Grup n X s sd t P
Kontrol 32 4.59 2.05
63 .22 74
Deney 30 4.43 1.79

Tablo 6’ deki veriler incelendiginde, deney grubunun 6n-test puan ortalamasi X = 4.43, kontrol

grubunun dn-test puan ortalamasi X = 4.59, etki biyikligi ise 0.03 olarak bulunmustur. Deney ve
kontrol gruplarinin asit-baz konusu ile ilgili uygulama dizeyleri agisindan 6n-test puan ortalamalari
arasinda istatistiksel olarak anlamli bir farkhlik olmadigi saptanmistir (t=.22; p> .05). Bu veriler 1siginda,
deney ve kontrol gruplarinin uygulama diizeyi 6ntest puanlari bakimindan denk olduklari soylenebilir.

5. arastirma sorusunun cevabini bulmak igin iliskisiz 6rneklem t-testi kullanilmis ve sonuglar Tablo
7’de gosterilmistir.
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Tablo 7.

Gruplanin Sontest Puanlarinin iliskisiz Orneklem t-Testi Sonuglari
Grup n X s sd t p
Kontrol 32 16.02 5.72 50 -3.29 .001
Deney 30 19.89 1.96

Tablo 7’ deki veriler incelendiginde, deney grubunun son-test puan ortalamasi X = 19.89, kontrol

grubunun son-test puan ortalamasi X = 16.02 olarak bulunmustur. Tablo 7’deki veriler incelendiginde,
deney ve kontrol gruplarinin asit-baz konusu ile ilgili uygulanan basari testinde son test puan
ortalamalari arasinda istatistiksel olarak anlamli bir farklilik tespit edilmistir (t=-3.29; p< .05). Calismada,
gruplarin son test puanlari tzerinde yapilan hesaplamalar neticesinde etki blylklGgi 0,422 olarak
bulunmustur. Etki bliylikligiiniin .422 olarak orta diizeyde oldugu saptanmistir (Cohen, 1988). Bu sonug,
e-6grenme yodnteminin Ogrenciler lizerinde sontest puanlari agisindan anlamh bir farklilik yarattigi,
ogrencilerin asit baz konusuna iliskin basari diizeylerini arttirdigini géstermektedir.

6. arastirma sorusunun cevabini bulmak igin iligkisiz 6rneklem t-testi kullanilmis ve sonuglar Tablo
8’de gosterilmistir.

Tablo 8.

Gruplarin Bilgi Diizeyi Sontest Puanlarinin iliskisiz Orneklem t-Testi Sonuglar
Grup n X s sd t P
Kontrol 32 3.96 1.69 50 -3.45 .001
Deney 30 5.82 0.58

Tablo 8 deki veriler incelendiginde, deney grubunun son-test puan ortalamasi X = 5.82, kontrol

grubunun son-test puan ortalamasi X = 3.96, etki biyiikligi ise 0.44 olarak bulunmustur. Tablo 8 deki
veriler incelendiginde, deney ve kontrol gruplarinin asit-baz konusu ile ilgili uygulanan basari testinde
bilgi diizeyi agisindan, son test puan ortalamalari arasinda istatistiksel olarak anlamh bir farklilik tespit
edilmistir (t=-3.45; p< .05). Bu sonug, E-6grenme yOnteminin, son-test puanlari agisindan 6grencilerin
bilgi diizeylerinde bir farkhlik yarattigini géstermektedir.

7. arastirma sorusunun cevabini bulmak igin iliskisiz 6rneklem t-testi kullanilmis ve sonuglar Tablo
9’da gosterilmistir.

Tablo 9.

Gruplarin Kavrama Diizeyi Sontest Puanlarinin lliskisiz Orneklem t-Testi Sonuclari
Grup n i s sd t p
Kontrol 32 6.02 2.38 50 -2.09 032
Deney 30 7.25 1.56

Tablo 9’ daki veriler incelendiginde, deney grubunun son-test puan ortalamasi X = 7.25, kontrol

grubunun son-test puan ortalamasi X = 6.02, etki buytkligii ise 0.28 olarak bulunmustur. Tablo 9’ daki
veriler incelendiginde, deney ve kontrol gruplarinin kavrama diizeyi son-test puanlari bakimindan denk
olduklari séylenemez. Bu sonug, E-6grenme yonteminin 6grenciler Gizerinde son-test puanlari agisindan
kavrama dizeyinde anlamli bir farkhilk yarattigini géstermektedir (t=-2.09; p< .05).

872



Balliel Unal & Hastiirk— Gukurova Universitesi Egitim Fakiiltesi Dergisi, 48(1), 2019, 858-877

8.arastirma sorusunun cevabini bulmak igin iliskisiz 6rneklem t-testi kullanilmis ve sonuglar Tablo
10’da gosterilmistir.

Tablo 10.
Gruplanin Sontest Uygulama Diizeyi Puanlarinin iliskisiz Orneklem t-Testi Sonuglari
Grup n X s Sd t p
Kontrol 32 4.69 2.96
63 -1.88 .06
Deney 30 6.12 2.65

Tablo 10’ daki veriler incelendiginde, deney grubunun son-test puan ortalamasi X = 6.12, kontrol

grubunun son-test puan ortalamasi X = 4.69, etki biyikligii ise 0.23 olarak bulunmustur. Tablo 10’ daki
veriler incelendiginde, deney ve kontrol gruplarinin asit-baz konusu ile ilgili uygulama dizeyleri agisindan
son-test puan ortalamalari arasinda istatistiksel olarak anlaml bir farkhlik olmadigi saptanmistir (t=-1.88;
p>.05).

Sonug, Tartisma ve Oneriler

8.sinif O6grencilerinin asit ve bazlar konusunda e-6grenme ydnteminin, Ogrenci basarisina etkisini
incelemek amaciyla yapilan bu arastirma sonucunda, baslangicta asit baz konusunda basarilari esit olan
(t=.21; p> .05) iki gruptan; deney grubundaki 6grencilerin e-6grenme yontemi uygulandiktan sonra
kontrol grubundaki o6grencilere gére daha basarili olduklari belirlenmistir (t=-3.29; p< .05).
Arastirmamizda elde edilen bu sonug, Kutu ve Sozbilir'in (2012) kimya 6gretiminde e-6grenme
yonteminin 6grencilerin ders basarilarini ve kimya dersine yonelik ilgilerini olumlu yonde etkiledigi ve
Civril ve dig. (2013) e-6grenme ortaminin verimlilik, etkililik ve memnuniyet ilkeleri kapsaminda yuksek
oranda kullanilabilir oldugunu tespit ettikleri ¢alismalarla paralellik gostermektedir. Benzer sekilde,
Samur (2009) e-6grenme vyaklagimiyla islenen ingilizce derslerindeki deney grubundaki 6grencilerin
akademik basarilarinin, geleneksel dil 6gretim yéntemi kullanilan kontrol grubu 6grencilerinden yiksek
oldugunu, Pan ve Akay (2016), 6gretim sireclerinde teknolojiden faydalanmanin 6grenmede kolaylik
sagladigl ve Paechter ve dig. (2010) e-6grenme sisteminde 6grenme basarilarini arttirdigini belirttigi
galismalar ile uyumluluk gostermektedir. Buna ek olarak, Isik (2011) E-68renme sistemlerini 6rgin
egitime bir alternatif olarak kullanmak yerine, destekleyici bir unsur olarak kullaniimasini saglayacak bir
sistem olarak 6ngdrmektedir. Bu sayede geleneksel sinif ortaminda yapilamayanlarin, tasarlanan E-
O0grenme sistemi ile gergeklestirilecegini belirtmistir.

Arastirmamizda, Bloom Taksonomisine gore hazirlanan sorularda 6grencilerin bilgi, kavrama,
uygulama diizeyi 6n test puanlarinin denk oldugu ortaya ¢cikmistir. Deney ve kontrol gruplarinin son
testlerine bakildiginda; E-6grenme yonteminin, Bloom taksonomisine gore hazirlanan bilgi ve kavrama
diizeyi sorularinda anlamli bir farklilik yarattigi, uygulama diizeyi sorularinda anlamli bir farklilik
yaratmadigi tespit edilmistir. Elde edilen bu sonuglara iliskin ilgili literatiir incelendiginde, Arneson ve
Offerdahl (2018) Bloom taksonomisinin, fen 6grencilerinin gorsel okuryazarhklarini arttirmak igin
ogretim stratejilerinde 6nemli yer teskil ettigini belirtmislerdir. Ek olarak, Bloom taksonomisi ile yapilan
calismalar, genellikle sinav sorularini degerlendirmek amaciyla yapildigi bir¢cok arastirmanin, bilgi ve
kavrayisin st diizeyde dgrenmede &nemli oldugunu ileri sirmektedir (Kim vd. 2012). Ornegin, Verenna
vd. (2018) calismalarinda, Bloom taksonomisine goére; ders hedefleri, icerik, pedagojik sunumlar ve
degerlendirmelerin bilgi seviyesinden ziyade kavrama seviyesinde gergeklesmesinin avantajli oldugunu,
Ayvaci ve Turkdogan (2010), fen bilgisi 6gretmenlerinin 6grencileri degerlendirmede kullandiklari sinav
sorularinin % 55 oraninda hatirlama ve anlama basamaklarina ait oldugunu tespit etmislerdir. Benzer
sekilde Aydin ve Keskin (2011) yaptiklari galismada, fen bilimleri dersi seviye belirleme sinavi sorularini
degerlendirmis, sorularin hatirlama ve anlama basamaklarinda oldugunu belirlemislerdir. Dursun (2014),
Kogce ve Baki (2009); Bloom taksonomisine gére matematik sorularini degerlendirmis, sorularin agirhkli
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olarak uygulama basamaginda yer aldigl, sorularin buyik kisminin altbilissel dizeyde oldugu,
degerlendirme ve sentez basamaginda soru yer almadigini rapor etmistir.

Calismada yontem olarak kullanilan E-6grenme, teknolojinin egitime entegre edilmesi saglanarak,
bireylerin teknoloji okur yazarliklarini ve dogru orantili olarak basarilarinin artirdigi gorilmiustir. Bilgiye
kolay ve hizli ulasma yéntemi olan e-6grenme sistemlerinin avantajlari sayesinde, 6grencilerin basari
ortalamasi artirilabilir ve boylelikle kaliteli egitime ulasilabilecek altyapi olanagi saglanabilir.

Ogretmenlere elektronik icerik hazirlama konusunda egitim verilmesi, okullarin animasyon,
similasyon gibi elektronik icerikle uyumlu hale getirilmesi ve egitsel olarak e-igerigin uyumunun
arttirnlmasi ¢alismamizda oOnerilmektedir. Hazirladiklari sorularda Bloom taksonomisini géz 6nlnde
bulundurmalar saglanabilir. Ogretmenler, Bloom taksonomisindeki basamaklari ve her bir basamagin
ozelliklerini bilerek daha nitelikli soru hazirlayabilirler.
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