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Introduction

Different disciplines must have a place in school environments and be taught without being isolated
from each other. For this reason, high-level of thinking and approaching the problems with different
perspective could be provided and rich learning environments could be created (McComas & Wang,
1998). Interpretation of gathered information could be made easier (Kaya, Akpinar & Gokkurt, 2006;
Oztiirk & Tantekin Erden, 2011). There are different ways of merging disciplines in an educational aim.
According to Stoddart, Pinal, Latzke and Canaday (2002) disciplines can be merged in three different
ways as; thematic, integrated and interdisciplinary. In interdisciplinary way, basically education of only
one discipline is aimed. Particular themes and subject are being taken from other disciplines that are in
use. These themes and subjects are used to support the education of the discipline in base. For instance;
creativity involved skills in art might be used in the education of sceptic science courses. What is prior
here is to learn the new science concept. This way, connections among merged disciplines are
emphasized. But it is considered that there are significant differences among disciplines, too (Stoddart
et al., 2002). In this study, science and visual arts are merged by interdisciplinary way. Various visual art
activities (candle-making, relief, sculpture, print and poster arts) are used for science education. The
literature in the field also suggests visual arts to be used in science education (Buczynski, Ireland, Reed &
Lacanienta, 2012; Frazier, 2006; Tirkoguz, 2008).

Until a few years ago, the term ‘art’ was used to mean pre-carrier hobby things (Needle, Corbo,
Wong, Greenfeder, Raths & Fulop, 2007). It is understood that this sense of art does not address only
affective aspects but also improve the cognitive skills (observation, perception, interpretation,
synthesizing, creative-thinking, critical perspective, etc.) (Capar, 2006; Oztiirk & Tantekin Erden, 2011;
San, 2001). By discovering this effect of art, today, education of maths, social studies, science, history,
foreign language etc. courses benefit from art (San, 2001).

From past to present, scientific events have been forming main themes for artists. For instance,
painter Joseph Wright painted the scientific discussions that Robert Boyle was doing while inventing the
vacuum pump. Daily phenomena like sky and earth are often painted by artists (Campbell, 2004).
Marcus Tullius Cicero (B.C 106-43) stated this situation by stating “Art is born of the observation and
investigation of nature.” Artists use light theories, lens, camera, and other technological devices while
giving light effects and some chemistry information when working on ceramics (Campbell, 2004;
Poldberg, Trainin & Andrzejczak, 2013). To this respect, it can be said that art and science are in
constant interaction and benefit from each other (Unver, 2011).

Globally known scientists are also usually interested in art as merging art and science is a source of
inspiration to human (Gurnon, Voss- Andreae & Stanley, 2013). For scientific discoveries and
innovations’ to exist and to be able to improve science field, merging art and science has a significant
importance (Root-Bernstein & Root-Bernstein, 2013). Einstein stated this as “The greatest scientists are
artists as well”.

To adopt an interdisciplinary approach where science is supported with art might enable students to
think on not only science but also art. Students, not being limited to only one discipline, can see
different ideas beyond the discipline’s limits (Benedis-Grab, 2011). For this reason, they will have a
chance to have a richer education experience (Jones, 2009).

In science education programmes, it is aimed to train searching-interrogating, problem-solving, SPS
using individuals. So, the aim is not only teaching scientific information but to bring science related skills
that are going to be used in the process science education programmes (Ministry of National Education
[MEB], 2013a; b; 2018). The literature in the field indicates that these skills are not brought to students
sufficiently in terms of practice. (Hazir, 2006; Temiz, 2011; Ulu, 2011). For this reason, whether science
teaching supported by visual art activities develops SPS or not is investigated.
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Inquiry based education helps students to learn scientific information on their own and gather
experiences actively (Panasan & Nuangchalerm, 2010). Inquiry is considered as a go through to become
a scientist (Simsek & Kabapinar, 2010). Inquiry based education is closely related to the SPS. Inquiry
process includes using SPS actively. “SPS is the basic skill that makes learning science easier, improves
the ability to take responsibility, increases learning’s permanence and also introduces research ways and
methods” (Cepni, Ayas, Johnson & Turgut, 1997, p. 7). In short, SPS constitutes the base of a research
(Ergiil, Simsekli, Cahs, Ozdilek, Gogmencelebi & Sanli, 2011). It has been stated that inquiry based
science education might be an effective method to improve SPS.

In the study, four education modules have been developed to be applied in Applied Science courses.
Applied Science course is an elective course that has been introduced in 2012-2013 academic year.
Students at 5th, 6th, 7th and 8th grades can take this course. Education of science subjects is not the
main goal in Applied Science course. This course is an applied course that mostly aims to enable
students to discover the events happening in environments while having fun and experiencing with
various activities (MEB, 2013b). Applied Science course curriculum includes 20-30 learning outcomes for
each grade from 5th to 8th. Teachers can choose learning outcomes they find suitable to the context of
the school or students and teach according to these learning outcomes (MEB, 2012). For this reason,
Applied Science course has a flexible structure. It is aimed to develop students’ inquiry skills in Applied
Science course. Another aim of this course is to provide students to solve the problems by using SPS. By
bringing scientific thinking skills to the students, it is aimed to assist students to take the first steps to
become a scientist (MEB, 2013b). In research, each of the modules focuses on one of the Applied
Science course student learning outcomes. Modules consist of two main parts. Each module starts with
the IBA related learning outcomes in focus and continues with the VABA related learning outcomes.

In the present study, it is aimed to examine to find out whether the 5th grade (10-12 ages) students
of visual art supported and inquiry based science education has improved their SPS’. In this study,
research questions below are sought to be answered:

1. Does science education where science and visual arts are merged with an interdisciplinary way
support to improve the SPS’ of 5th grade (10-12 ages) students?

2. Does the inquiry based science teaching supported by visual arts contribute to the improvement of
the skills such as observation, comparison-classification, inference, prediction, estimation,
determining variables, designing an experiment, recognizing and using experiment materials and
instruments, measuring, collecting knowledge and data, recording data, data processing and forming
a model, interpreting data, and presentation?

3. Does qualitative data gathered for scientific process skills support the quantitative data?

This study is important for a couple reasons. Firstly, the designed and applied education within the
study might contribute on training SPS-using, researching-interrogating, problem-solving individuals.
Besides supporting science education with art might contribute positively on students’ cognitive skills as
well as affective and psychomotor skills (Ingram & Riedel, 2003; Tirkoguz, 2008). Within the scope of
this study, seven inquiry based and five visual art based activities are designed. Teachers can use these
activities in their classes. In literature, students’ academic learning outcomes on science subjects,
creative-thinking skills and attitudes toward science are examined in research where science subject is
merged with visual arts (Baggett & Shaw, 2008; Benedis-Grab, 2011; Furlan, Kitson & Andes, 2007;
Needle et al., Tlirkoguz, 2008), yet, SPS has not been studied much.

Method
Research Design
In this study, inquiry based science education supported with visual arts has been examined to find
out the contributions of this education on development of students’ SPS. One group pre-test-post-test

experimental design is used in the study. There is only one experimental group in this design and it
cannot be compared to another group. For this reason, there is no control group. Current study group’s
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condition of pre-education and post-education is determined by comparing their pre-test and post-test
scores (Buyukoztiirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2008; Kiryak & Calik, 2017). The aim of the
study here is to test the effectiveness of the education designed by researchers. Also, triangulation
method is used to increase the study’s internal validity. Triangulation method has forms as data,
researcher, and theory and method triangulation. Data triangulation method is used by enriching and
empowering the quantitative data with qualitative data. To use qualitative and quantitative data
together in the same study provides data to complete each other and empower results of the research
(Baskale, 2016).

Study Group

The study is performed in spring period of 2013-2014 academic year in a public school in Mugla city
centre. Application is performed with 20 5" grade students (13 girls, 7 boys) studying Applied Science
course in this school.

Data Collection Tools

SPS Test designed by researchers and unstructured observation data registered during education
process were used as data collection tools in the study.

Scientific Process Skills Test: While test was being prepared, firstly the SPS included in 2013 Applied
Science course was examined. For each SPS in education programme, firstly 37 multiple-choice article as
at least two for each article were written. While multiple-choice articles were prepared, they were
developed in a way that students can answer in 1 course hour. Also, two correct answer choices not
being one under the other and correct answer choices had the same count. Opinions of three Science
teachers, one Turkish Language and Literature teacher and two lecturers studying in science field were
obtained. According to the feedback received by the experts, essential editing was made. For instance,
in an article where measuring skill is being tested, the experts reported that the reading on the
thermometer was not clear, so thermometer fluid’s colour was switched with a lighter one. Besides,
considering the feedback received by the experts like “Pictures might be clearer, distractor in the
question should be stronger, given data does not lead this inference completely, re-editing of this
question is necessary, etc.”, some editing was made. After editing, test has become a draft. Pilot scheme
of the test was applied with 210 5t grade students that did not participate in the original application but
did participate the sample that had similar features with original application. Data collected from pilot
scheme was analysed by SPSS 20 patch software. For each article, correct answers were scored as “1”,
wrong answers or blanks were scored as “0”. Cronbach Alpha reliability coefficient of SPS test calculated
as .82. Two variables, in the articles gauged as “0” or “1”, Kuder-Richardson 20, Cronbach’s alpha and
Hoyt’s analysis of variance formulas do show the same results (Bademci, 2006; 2011). As a result of the
analysis, five articles that were effecting reliability negatively were removed. For this reason, the 32
multiple-choice article test had its final form. In the test’s final form, there are at least one article for
each SPS. The distribution of the test articles is given in Table 1.

Unstructured observation: In the study, observation was conducted during the whole education
period. Observation is two types based on its structure. These are; structured observation and
unstructured observation. Unstructured observation is used in this study. Unstructured observation is
an observation type that gives the freedom of data gathering and recording to the observer without
having an earlier structuring (Bliyikoztirk et al., 2008). In this study, unstructured observation was
preferred to be able to observe what students do in education activities as a whole and register it.
During the education process, events that were happening in each course and their reasons are
recorded in detail. Observations were made by the first author of this study. Unstructured observation
data was used to enrich the quantitative data gathered from SPS Test by using data triangulation.
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Table 1.
Introduction of the SPS Test.

Scientific Process Skills Test Items
Observation 1,259
Comparison-classification 6,10
Inference 7
Prediction 4,8
Estimation 3,12
Determining variables 11
Designing an experiment 18, 25, 30
Recognizing and using experiment materials and instruments 20, 23, 26
Measuring 16, 17, 21
Collecting knowledge and data 14, 28
Recording data 22,24
Data processing and forming a model 27,29,31
Interpreting data 13,32
Presentation 15,19

Implementation

In study’s education process four modules that are designed by researchers are used. Each of
modules do focus on the education of one of the Applied Science course’s 5" grade learning outcomes.
Each of the modules is applied in 6 course hours (Each course is 40 min.). Each module is separated two
main part in itself as IBA and VABA. The modules in education, aimed learning outcomes, contents
included and applying periods are introduced in Table 2.

Table 2.
Introduction of the Modules Used in the Study.
Module Learning Outcomes Type of Activity Activities Duration (Hours)
Module 1 The students realize Inquiry Based e Making Tincture of 2
the effects of the Activities jodine
solution and melting e Making Cologne
events in their lives e Making Saline
and in nature. e Making Different
Coloured Candies
Visual Arts Based ¢ | Am Making A Candle 2
Activities (Candle Art)
e Poster Art 2
Module 2 The students realize Inquiry Based e Our internal Organs
that the system and Activities 2
organs in their body Visual Arts Based e Our internal Organs 2
work in unity. Activities (Relief Art)
e Poster Art 2
Module 3 The students observe  Inquiry Based e Habitats
the habitat around Activities 2
them and create a Visual Arts Based o | Am Creating A 2
sampling habitat. Activities Habitat (Art of
Sculpture)
e Poster Art 2
Module 4 The students Inquiry Based e Endemic Organisms 2
discover the flora Activities
and the faunain the  Visual Arts Based e Printing With Leaves 2
environment they Activities (Art of Printing)
live. e Poster Art 2
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Data Analysis

Analysis of Scientific Process Skills Test: For each article of SPS Test correct answers were scored as
“1”, wrong answers or blanks were scored as “0”. Data are loaded in SPSS 20 patch software by doing
so. Before beginning analysis of data, to state which of the tests are going to be used it is being viewed
that whether or not the pre-test and post-test data have a normal distribution. To test the normality of
a distribution with samples less than 29, Shapiro-Wilk Normality Test has been accepted as one of the
best tests. In this test if p>.05, it was found that data has normal distribution (Kayis, 2014; Oztuna, Elhan
& Ticcar, 2006).

Table 3.
Results of Shapiro-Wilk Normality Test.

Pre-Test Post-Test
Scientific Process Skills Statistics df p Statistics df p
Observation .54 20 .00* .85 20 .01*
Comparison-classification .63 20 .00* 43 20 .00*
Inference .64 20 .00* .49 20 .00*
Prediction .52 20 .00* .35 20 .00*
Estimation .58 20 .00* 49 20 .00*
Determining variables .54 20 .00* .61 20 .00*
Designing an experiment .87 20 .01* .82 20 .00*
Recognizing and using .84 20 .00* .70 20 .00*
experiment materials and
instruments
Measuring 46 20 .00* 41 20 .00*
Collecting knowledge and .80 20 .00* 77 20 .00*
data
Recording data .78 20 .00* 71 20 .00*
Data processing and 77 20 .00* .79 20 .00*
forming a model
Interpreting data .80 20 .00* 77 20 .00*
Presentation .52 20 .00* .52 20 .00*
Total .86 20 .01* .85 20 .01*

*p>.05 normal distribution

According to the results of Shapiro-Wilk Normality Test given in Table 3, it is stated that the data do
not show normal distribution. For this reason, Wilcoxon Signed Rank Test is used on non-parametric
related samples to state whether the students’ SPS are developed or not. In related samples design, the
results gathered from repetitive evaluation of the same participants is the subject (Blylkozturk, 2003).

Analysis of the unstructured observation data: For the analysis of the qualitative data gathered from
the unstructured observations, content analysis is used. Among the different approaches that can be
adopted for the use of content analysis, abstractor approach is adopted in this study. In the analysis of
abstractor content, key terms are determined before or during the analysis. These key terms might be
constituted by researcher or taken from literature examining whether they are placed in the qualitative
data (Hsieh & Shannon, 2005). In this research, key terms are taken from 14 SPS’ in Applied Science
Course Education Programme. It is determined that which SPS’ were students using for each activities
during the education period applied. Quantitative data is analysed by the first author of this study.
Qualitative data has been analysed two times in 15 days interval by the same researcher, and as a result,
90.00% similarity is determined between these two analyses. Disagreements between two analyses
were settled with the second researcher of the study through negotiation.
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Results

In this section, the findings gathered based on research questions are presented in separate
headings.

Findings for the First Research Question

For the question “Does science education where science and visual arts are merged with an
interdisciplinary way support to improve the SPS’ of 5t grade (10-12 ages) students?, the students’ total
scores of 32 multiple-choice article SPS Test are calculated separately for pre-test and post-test. The
students’ pre-test and post-test scores’ total is compared. The comparison of pre-test and post-test
scores is given in Table 4.

Table 4.

Comparison of the Pre-Test Post-Test Points of the SPS Test.

Post-Test - Pre-test N Mean Rank Sum of Rank z p
Negative rank 7 8.86 62.00 -1.61* A1
Positive rank 13 11.38 148.00

Equal

*On the basis of negative rank p<.05 is accepted as significant.

According to Table 4, there is no statistically significant difference between the students’ pre-test
and post-test SPS scores (z=-1.61, p>.05). However, when considering pre-test and post-test averages, it
is seen that post-test score is higher.

Findings for the Second Research Question

During the application process, all SPS’ must be considered as a whole. But, in the evaluation process
these skills might be approached one by one. So the development of students’ in each skill can be
examined and the skills need to be strengthened might be focused on (Profiles, 2011). For this reason,
the second question of the research is:

“Does the inquiry based science teaching supported by visual arts contribute to the improvement of
the skills such as observation, comparison-classification, inference, prediction, estimation,
determining variables, designing an experiment, recognizing and using experiment materials and
instruments, measuring, collecting knowledge and data, recording data, data processing and forming
a model, interpreting data, and presentation?”

To find an answer to this research question, the pre-test and post-test scores are compared for each
skill. Development of each SPS is determined by Wilcoxon Signed Rank Test. Findings gathered are given
in Table 5. Table 5 shows that there is a statistically significant difference in the students’ observation,
inference, determining variables and designing an experiment skills (observation z=-2.05, p<.05;
inference z=-2.33, p<.05; determining variables z=-2.53, p<.05; designing an experiment z=-2.11, p<.05).

There is no significant difference between the students’ pre-test and post-test scores of comparison-
classification, prediction, estimation, measuring, collecting knowledge and data, data processing and
forming a model and interpreting data skills (comparison-classification z=-1.27, p>.05; prediction z=-
1.13, p>.05; estimation z=-.81, p>.05; measuring z=-.42, p>.05; collecting knowledge and data z=-.92,
p>.05; data processing and forming a model z=-.32, p>.05; interpreting data z=-.78, p>.05). Yet, looking
into ranking total of pre-test and post-test, it is seen that post-test score is higher. There is no
statistically significant difference between the students’ recognizing and using experiment materials and
instruments, recording data and presentation skills (recognizing and using experiment materials and
instruments z=-1.16, p>.05; recording data z=-.72, p>.05; presentation z=-.32, p>.05). In addition to this
ranking averages of these skills did not increase from pre-test to post-test.
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Table 5.
Comparison of the Pre-Test Post-Test Marks for Each SPS.
Scientific Process Post-Test - Mean Sum of
Skills Pre-test N Rank Rank z ¢}
Observation Negative rank 4 7.25 29.00 -2.05 04"
Positive rank 12 8.92 107.00
Equal 4
Comparison- Negative rank 2 3.50 7.00 -1.27 21
classification Positive rank 5 4.20 21.00
Equal 13
Inference Negative rank 1 5.00 5.00 -2.33 02"
Positive rank 8 5.00 40.00
Equal 11
Prediction Negative rank 1 2.00 2.00 -1.13 26"
Positive rank 3 2.67 8.00
Equal 16
Estimation Negative rank 4 4.00 16.00 -.81 42"
Positive rank 5 5.80 29.00
Equal 11
Determining Negative rank 1 5.50 5.50 2.53 01"
variables Positive rank 9 5.50 49.50
Equal 10
Designing an Negative rank 4 7.00 28.00 -2.11 03"
experiment Positive rank 12 9.00 108.00
Equal 4
Recognizing and Negative rank 5 9.30 46.50 -1.16 .25
using experiment Positive rank 11 8.14 89.50
materials and Equal 4
instruments
Measuring Negative rank 3 2.83 8.50 -42 67
Positive rank 3 417 12.50
Equal 14
Collecting Negative rank 6 6.50 39.00 -.92 36
knowledge and data  Positive rank 8 8.25 66.00
Equal 6
Recording data Negative rank 5 7.10 35.50 -72 47
Positive rank 8 6.94 55.50
Equal 7
Data processingand  Negative rank 8 7.19 57.50 -32" 75
forming a model Positive rank 6 7.92 47.50
Equal 6
Interpreting data Negative rank 5 6.00 30.00 -78 44"
Positive rank 7 6.86 48.00
Equal 8
Presentation Negative rank 3 4.00 12.00 =32 .75
Positive rank 3 3.00 9.00
Equal 14

- On the basis of negative rank

**p<.05 is accepted as significant.
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Findings for the Third Research Question

The third research question is “does qualitative data gathered for scientific process skills support the
quantitative data?

In the study, observation data is registered during the whole education period. It is analysed by IBA
and VABA data one by one. Findings are presented in Table 6.

Table 6.
The Results of the Observations during Inquiry Based Activities.

Scientific Process Skills
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According to Table 6, observation, designing an experiment, collecting knowledge and data and
interpreting data skills are observed in the whole seven inquiry based activities implemented during the
education process. It is observed that the students did not use comparison-classification, estimation and
data processing and forming a model skill in any inquiry based activities during the education process. In
the Habitats and Endemic Organisms activities, the students used inference and prediction skills. In
Making Different Coloured Candies and Habitats activities, it was observed that they used determining
variables skill. In the four inquiry based activities (Making Tincture of lodine, Making Cologne, Making
Saline and Making Different Coloured Candies) that focus on dissolving and solution terms, it was
observed that the students used the names of beaker, crucible, burette, dropper, volumetric flask like
materials correctly. During the activities of Making Tincture of lodine, Making Cologne and Making
Saline, the students were observed using measuring skill and presentation skill during Our Internal
Organs activity. It was also observed that the students used recording data skill during the five inquiry
based activities. In VABA, findings gathered from analysis of observation data are presented in Table 7.
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Table 7.
Findings Obtained from the Observations During the Visual Arts Based Activities.
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According to Table 7, it was observed that the students used observation and collecting knowledge
and data skills in all VABAs. During the Art of Printing made by using foliage, they used comparison-
classification skill while during the Candle Art and Art of Sculpture, inference and prediction skills were
used. Estimation skills were used in posters made in each module and Candle Art. While determining
variables and designing an experiment skills were used in candle making, sculpture and print arts, the
students did not use recognizing and using experiment materials and instruments and recording data
skills during VABA. In Candle Art and Poster Art activities, the students utilized measuring skill and
forming model during relief, sculpture and print arts. In almost all VABAs, interpreting data skill were
used. During the education process, four posters were made. In all of these posters, the students used
presentation skill learning about science and other career fields.

Discussion, Conclusion & Suggestions

According to the results gathered from SPS Test, it is determined that there is no statistically
significant difference between the students’ scores of pre-test and post-test (Table 4). But in ranking
averages, there is an increase in favour of post-test. In literature, research findings that examine the
effects of inquiry based education on SPS do differ. It is determined that inquiry based education has a
significant statistical difference on SPS development in some research (Altunsoy, 2008; Colak, 2014;
Duban, 2008; Tatar, 2006). Yet, some studies indicate that inquiry based education has no significant
effect on SPS’ development (Yildirim & Berberoglu, 2012). The reason of this might be the duration of
education program applied. The applied education lasted 24 course hours in this research. However, it
should be stated that SPS are the skills that should be introduced at preschool period and continue
whole education life as the development of these skills require a long period.

In the education applied, it is determined that there is statistically significant difference between the
students’ pre-test and post-test scores of observation, inference, determining variables and designing an
experiment skills (Table 5). In literature, in research where visual arts and science are merged, a
development in observation skill is reported (Baggett & Shaw, 2008; Buczynski et. al., 2012; Dambekalns
& Medina-Jerez, 2012; Frazier, 2996; Poldberg et al., 2013; Porter, Yokoi & Yee, 2011; Root-Bernstein &
Root-Bernstein, 2013). The reason of this result gathered for the observation skill might be the students’
using multiple senses in their observations. For instance, in Candle Making activity, the students had a
chance to observe the paraffin wax by both touching and smelling. Students did use sense of smell
during Cologne Making. The tools that were used in VABA might have improved students’ observation
skills, too. It is seen that the materials which were used during VABA like; clay, paraffin wax, foil did
arouse students’ attention. Students were wondering these materials’ features and tried to learn about
them by using various sense organs. They made observations like; paraffin wax has oily form or clay is
soft, etc.
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Throughout the applied education, the students were interested in VABA. They wanted to apply
these activities in their homes. They expressed opinions and asked about how to practice these activities
at home. For instance, a student who wanted to make a candle at home, inferenced he/she could make
it by dissolving the candles instead of using a raw paraffin wax. All of these might be the positive
development in inference skill. At the same time, it was asked for students to deduce in Habitats activity
from IBA. A model was shown to students in this activity. This model was designed as a living that had
scales on its body, winged, tailed, one foot was clawed, and the other was webbed and had no particular
living quarter. The students inferenced that it might live in a jungle environment from the looks of the
model’s tail. They inferenced that it might live in the pole as living quarter from the looks of its penguin
structured wing.

In the Making Different Coloured Candies activity, the students’ got orange candy by dissolving
yellow and red candy together. Then, green candy was obtained by dissolving yellow and blue candy
together. In this activity, students determined that orange and green were dependant variables, red and
blue were independent variables, yellow was a control variable. In Habitats activity, the students
examined characteristics of livings from different environments. They discovered that there were
differences on their physical traits based on the environment they lived. As a result of this, they
discovered that the physical trait was a dependent variable, the living environment was an independent
variable. These activities may be the reason of determining variables. In the study with middle
schoolers, Cheng (2008) discovered that inquiry based activities developed the determining variables
skill of students. The result obtained from the research supports this study.

During the whole IBA, students determined research problems, developed hypotheses, deducted,
observed, done research to test their hypothesis with the support of their teachers. In short, they found
a chance to use the inquiry based process individually. For this reason, a significant statistical difference
might be determined in designing an experiment skill. On the other hand, students wanted to perform
VABA in their homes. For instance, one of the students wanted to perform sculpture art at home. For
this, she made the hypothesis that a sculpture can be made by using play doughs instead of clay. To test
this hypothesis, she designed various sculptures by merging various play doughs. Another student
wanted to make candles at home. For this, he made the hypothesis that a candle can be made by using
the candles at home. To test this hypothesis, he merged the candles at home by dissolving them and
making himself a new candle.

In the education, no significant statistical difference between pre-test and post-test was found in the
students’ comparison-classification, prediction, estimation, measuring, collecting knowledge and data,
data processing and forming a model and interpreting data skills (Table 5). But in ranking averages, a
positive increase in favour of post-test was found. The reason of the result of comparison-classification
skill might be the visual art based Art of Printing activity. In this activity, the students brought foliage
from various plants to the classroom. They observed the structures of these foliage and classified them
based on their shapes and strings such as conferrals or oblongs. Students also compared the strings too
categorizing the foliage as parallel-nerved or palmate based on their strings. Nevertheless, to fully gain
this, only one activity was not sufficient, and therefore, no significant statistical difference between pre-
test and post-test scores was identified.

In the study, a positive contribution was identified on prediction skill. Buczynski et al. (2012)
determined that visual art supported science education has a positive impact on the development of
middle schoolers’ prediction skill. The reason why there were positive impacts on prediction skill might
be making predictions about VABA'’s results. For instance, candles made in Candle Making activity were
colourised by adding pastels in paraffin wax. As they added pastels in paraffin wax to colourise the
candles, they tried to predict what colour the candle would be while dissolving the pastels added in
paraffin wax. Hence, asking students to make assumptions about objects and events in IBA might result
from this activity. For instance, in Endemic Organisms activity, pictures of some endemic plants and
animals were shown to students. The students were asked to make assumptions about where those
lived. Nevertheless, these activities were not enough to yield a significant statistical difference.
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In visual art based Poster Art activities, pictures were distributed to students based on the career
fields that they were going to introduce. Also, students typed the information about career fields related
to branches of art. Students scaled these pictures and papers to fit the print and used their estimation
skills. Also, in the Candle Making activity, students tried to estimate how many minutes the paraffin wax
were going to dissolve. These activities affected estimation skill in a positive direction but could not
provide a significant statistical difference. The reason of this is that students prepared one poster
together. Also, the Candle Making activity was made as demonstration experiment for safety purposes.
If the activities had been practiced for longer periods and if the students could make their posters and
candles individually with active participation, it is thought that this skill might have developed
considerably.

In Making Tincture of lodine, Making Cologne and Making Saline inquiry based activities, the
students were asked to mix the materials by measuring. For instance, in cologne making, to obtain
100.00 ml cologne, students mixed 83.30 ml ethanol, 15.20 ml distilled water and 1.50 ml oil of lemon.
In visual art based Candle making activity, the students measured the height of wick by using rulers,
heat of the water by using thermometers. In this study, measuring skill was allowed only in the activities
in module 1. This might be the reason why there was no significant statistical difference between the
scores of pre-test and post-test for measuring skill. To the development of this skill, students might need
longer experience.

There are two research aims in each module. One of the research target was about science concepts.
In each module, research targets that provide the discovery of science concept in daily life were given to
students. For instance, in module 1, the students were asked to answer “How to make a pickle”, “How
to make a bronze medal?” questions. The students gathered information about the answers by scanning
various sources. Other research aim was about visual arts. The students were informed a week earlier
that VABA was going to be practiced. Students were asked to do research about how this art branch is
performed. For instance, students are announced that a Relief Art activity is going to be performed the
following week. The students are wondered about this art and did some research. They gathered some
information about the art before the activity was performed. But no significant statistical difference
between pre-test and post-test scores for collecting knowledge and data skill was observed. Collecting
knowledge and data skill falls into integrated skills (Lancour, 2005). For this reason, for the development
of this skill students may require more experience.

In the Visual Art based Art of Sculpture activity, the students designed sea and pole habitats. In the
Relief Art activity, the students designed internal organs. In the education, this skill was given a place
only in VABA. For this reason, students might not be able to transfer the data they gathered from art to
the science. Also data processing and forming a model skill fall into integrated process skills. This might
be the reason why there is no significant statistical difference between this skill’s pre-test and post-test
scores.

The reason for the development of interpreting data skill might be the students’ correlating between
art and science. For instance, in the visual art based Candle Making activity students deduced that the
dissolving happens when paraffin wax was heated and the solution happened when the pastel was
added into paraffin wax. Also, students deduced that the solution event happened in inquiry based
Making Saline activity and the dissolving event happened in Making Different Coloured Candies activity.
Students clarified that solution and dissolving were different concepts. Still, there was no significant
statistical difference between pre-test and post-test scores were gathered for this skill. The reason of
this might be that interpreting data skill is not in integrated process skills category and learning
integrated skills is not easy (Padilla, 1990). Thus, the education process might have a limited
contribution to the development of this skill.

In the education, no significant statistical difference was observed between the pre-test and post-
test scores of students’ recognizing and using experiment materials and instruments, recording data and
presentation skills (Table 5). In addition to this, ranking averages did not show a difference between pre-
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test and post-test. The reason might be that the applied activities did not require laboratory equipment
and were applicable by the simple tools gathered around. This result which was gathered for recording
data skill might be based on this skill’s falling into only one of the four education modules. It can be said
that to develop this skill, students need more experience. Porter et al. (2011) merged the inquiry based
science and visual arts with middle schoolers. As a result of this study, it was determined that there was
an increase in students’ recording data skills. This result contradicts with the findings reported by Porter
et al. (2011). In the inquiry based Internal Organs activity, a presentation was prepared by students and
in the next lesson, they were asked to present their posters orally in the Poster Art activities. Also,
students did present the given research duties in each module. But these activities did not contribute to
the development of presentation skill. Padilla (1990) named the presentation skill as communication
skill. Some studies in the literature report that visual art based science education has a contribution on
communication skill development. (Buczynski et al., 2012; Dambekalns & Medina-Jerez, 2012; Furlan et
al., 2007). The result gathered from this study is not in line with the result in literature. Making students
to present can be more effective for the development of presentation skill.

In the study it can be said that visual art supported inquiry based science education has positive
contribution on 5" grade students’ SPS’. For this reason, it is suggested to use the visual art supported
inquiry based science education to contribute on the development of students’ SPS. However, the
development of SPS is a long process that starts from preschool and lasts during the whole education
life. For this reason, the education must continue in quite some time. In addition to this; candle making
art, relief art, sculpture art and printing art can be applied by teachers in a way that provides students to
discover various science concepts. Some proposals might be brought forward to researchers, too. The
study is limited to 20 (13 girls, 7 boys) 5" grade students taking course of Applied Science course in
2013-2014 academic year in a middle school in Mugla city centre. To examine the effect and usability of
the education in more detail, this education might be applied in various education stages and with a
wider study group. In the study, all of the 14 SPS that are included by Applied Science course are
approached. Researchers in this field can focus only on basic or integrated SPS. Since the present study
lacked control group, it could not be identified adequately whether the results obtained were from
inquiry based activities or visual art based activities. Therefore, studies could be conducted with the
experiment and control group design. In the experiment group; visual art supported inquiry based
science education and in the control group; inquiry based science education may be applied. Art has the
power of awakening affecting features on the individual. For this reason, students’ affective learnings
(attitude, value, motivation etc.) about visual art supported science education can also be a research
subject.
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Tiirkge Siiriim

Giris

Okul ortamlarinda farkli disiplinlere yer verilmeli, disiplinler birbirinden izole edilmeden
ogretilmelidir. Bu sayede 06grencilerin st dlzey duslinebilmesi, problemleri farkh bakis agilariyla
degerlendirebilmesi saglanabilir ve zengin 6grenme ortamlari olusturulabilir (McComas & Wang, 1998).
Edinilen bilgilerin anlamlandirilmasi kolaylastirilabilir (Kaya, Akpinar & Gékkurt, 2006; Oztiirk & Tantekin
Erden, 2011). Disiplinlerin 6gretimsel amach bir araya getirilmesinde cesitli yollar vardir. Stoddart, Pinal,
Latzke ve Canaday’a (2002) gore disiplinler tematik, entegre ve disiplinlerarasi olmak tzere (g yolla bir
araya getirilebilir. Disiplinlerarasi yolda, temelde tek bir disiplinin 6gretimi amaglanmaktadir.
Kullanilacak diger disiplinden belli tema ve konular alinir. Bu tema ve konular temelde bulunan disiplinin
dgretimine destek olarak kullanilir. Ornegin, sanatta kullanilan yaraticilik gerektiren beceriler sorgulayici
fen derslerinin 6gretiminde kullanilabilir. Burada oncelikli olan yeni fen anlayisi konseptinin
ogrenilmesidir. Bu yolla, bir araya getirilen disiplinler arasindaki baglantilara vurgu yapilir. Ancak
disiplinler arasinda agik farkliliklar oldugu da g6z 6ninde tutulur (Stoddart et al., 2002). Bu galismada fen
ve gorsel sanatlar disiplinler arasi yolla bir araya getirilmistir. Cesitli gorsel sanat etkinlikleri (mum
yapma, rolyef, heykel, baski ve poster sanatlar) fen 6gretimi icin kullanilmistir. Gorsel sanatlarin fen
Ogretiminde kullanilabilecegi literatiirde ifade edilmektedir (Buczynski, Ireland, Reed & Lacanienta,
2012; Frazier, 2006; Turkoguz, 2008).

Birka¢ nesil 6ncesine kadar sanat denildiginde akla kariyer dncesinde hobi icin yapilan seyler
gelmekteydi (Needle, Corbo, Wong, Greenfeder, Raths & Fulop, 2007). Baslarda bu mantikla bakilan
sanatin yalnizca duyussal yonlere hitap etmedigi, ayni zamanda bilissel becerileri de (g6zlem, algilama,
yorumlama, sentezleme, yaratici disiinme, elestirel bakis agisi vb.) gelistirdigi anlasilmistir (Capar, 2006;
Oztiirk & Tantekin Erden, 2011; San, 2001). Sanatin bu etkisinin kesfedilmesiyle giinimiizde matematik,
sosyal bilgiler, fen, tarih, yabanci dil vb. derslerin 6gretiminde sanattan yararlanilmaktadir (San, 2001).

Gecmisten bu yana, bilimsel olaylar sanatgilar icin ana temalar olusturmaktadir. Ornegin; ressam
Joseph Wright, Gnli bilim insani Robert Boyle’nin vakum pompasini icat ederken yaptigi bilimsel
tartismalari gésteren sahneyi portrelemistir. Gokylzii ve yerylzli gibi gunlik fenomenler sanatgilar
tarafindan siklikla portrelenmektedir (Campbell, 2004). Marcus Tullius Cicero (MO 106-43) bu durumu
“Sanat, doganin gbzlemi ve arastirmasindan dogmustur.” sozleri ile ifade etmistir. Sanatgcilar lens,
kamera ve bu gibi teknolojik cihazlari, 1sik efektleri verirken 1sik teorilerini, seramik ¢alismalarinda baz
kimya bilgilerini kullanmaktadirlar (Campbell, 2004; Poldberg, Trainin & Andrzejczak, 2013). Buradan
yola cikilarak sanat ve bilimin surekli etkilesim halinde oldugu, birbirlerinden yararlandiklari séylenebilir
(Unver, 2011).

Diinyaca unli bilim insanlari genellikle sanatla da ilgilenmektedirler. Clink{ sanat ve bilimin bir araya
getirilmesi insanlara ilham kaynagi olmaktadir (Gurnon, Voss- Andreae & Stanley, 2013). Bilimsel kesif ve
yeniliklerin gerceklesmesi ve fen alaninda gelisebilmek adina sanat ve fenin bir araya getirilmesi biyik
o6nem tasimaktadir (Root-Bernstein & Root-Bernstein, 2013). Einstein bu durumu “En iyi bilim insanlari
ayni zamanda sanatgidirlar.” sozleri ile ifade etmistir.

Fen’in sanatla desteklendigi disiplinler arasi bir yaklasimin benimsenmesi 6grencilerin yalnizca fen
tizerine degil sanat lizerine de diisiinmesini saglayabilir. Ogrenciler tek bir disiplinle sinirlandirilmayip,
disiplin sinirlarinin 6tesine gecen farkh fikirleri de gorebileceklerdir (Benedis-Grab, 2011). Bu sayede
daha zengin bir egitim deneyimine sahip olma firsati bulacaklardir (Jones, 2009).

Fen 6gretim programlarinda arastiran-sorgulayan, problem c¢o6zebilen, BSB kullanabilen bireyler
yetistirilmesi amaglanmaktadir. Yani amag yalnizca bilimsel bilgilerin 6gretilmesi degildir. Bu sirecte
kullanilacak bilimsel becerilerin kazandirilmasi da fen 6gretim programlarinda vurgulanmaktadir (Milli
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Egitim Bakanligi[MEB] , 2013a; 2013b; 2018). Literatiir incelendiginde uygulama boyutunda bu
becerilerin 6grencilere yeterince kazandirilamadigi ifade edilmektedir (Hazir, 2006; Temiz, 2001; Ulu,
2011). Bu nedenle ¢alismada gorsel sanat etkinlikleriyle desteklenen fen 6gretiminin BSB’ leri gelistirip
gelistirmedigi incelenmistir.

Arastirma-sorgulama temelli 6gretim, 6grencilerin bilimsel bilgiyi 6grenmelerine ve kendi bilgi ve
deneyimlerini aktif olarak elde etmelerine yardim eder (Panasan & Nuangchalerm, 2010). Arastirma-
sorgulama yapmak bilim insani olma yolunda atilan adimlar olarak goérilmektedir (Simsek & Kabapinar,
2010). Arastirma-sorgulama temelli 6gretim, BSB ile yakindan iliskilidir. Arastirma-sorgulama siireci
BSB’leri kullanmayi igermektedir. BSB; “fen bilimlerinde 6grenmeyi kolaylastiran, 6grencilerin aktif
olmasini saglayan, kendi 6grenmelerinde sorumluluk alma duygusunu gelistiren, 6grenmenin kalicihgini
arttiran, ayrica arastirma yol ve yontemlerini kazandiran temel becerilerdir” (Cepni, Ayas, Johnson &
Turgut, p. 7). Kisacasi BSB bir arastirmanin temelini olusturmaktadir (Ergiil, Simsekli, Calis, Ozdilek,
Gogmencgelebi & Sanli, 2011). BSB’nin gelistiriimesinde arastirma-sorgulama temelli fen 6gretiminin etkili
bir yol olabilecegi ifade edilmektedir (Bagci-Kilig, 2003).

Calismada, Bilim Uygulamalari dersinde uygulanmak tizere dort 6gretim moduli gelistirilmistir. Bilim
Uygulamalari dersi 2012-2013 egitim-6gretim yilinda uygulamaya konan se¢meli bir derstir. Bu dersi 5, 6,
7 ve 8. sinif 6grencileri alabilmektedir. Bilim Uygulamalari dersinde fen konularinin 6gretimi temel amag
degildir. Bu ders daha c¢ok 6grencilerin gevrelerinde meydana gelen olaylarin bilimsel temellerini
kesfetmelerini amaglayan, eglenerek ve deneyerek gesitli etkinliklerle islenecek uygulamal bir derstir
(MEB, 2013b). Bilim Uygulamalari dersi 6gretim programi 5. siniftan 8. sinifa kadar her bir 6grenim
kademesi icin 20-30 kazanim icermektedir. Ogretmenler, okulun veya &grencilerin durumuna gére bu
kazanimlardan uygun gordiklerini secip o kazanimlar dogrultusunda 6gretim yapabilirler (MEB, 2012).
Bu nedenle, Bilim Uygulamalari dersi esnek bir yapiya sahiptir. Bilim Uygulamalari dersinde 6grencilerin
arastirma-sorgulama becerilerinin gelistirilmesi amaclanmaktadir. Bu dersin baska bir amaci 6grencilerin
karsilastiklari problemleri BSB kullanarak c¢ozmelerini saglamaktir. Ogrencilere bilimsel disiinme
yetenegi kazandirilarak bilim insani olma yolunda ilk adimlarin atilmasi hedeflenmektedir (MEB, 2013b).
GCalismada uygulanan modiillerin her biri Bilim Uygulamalari dersi 6grenci kazanimlarindan bir tanesi
Uzerine odaklanmistir. Modiiller iki temel kissmdan olugmustur. Her bir modiil, tzerine odaklanilan
kazanim ile iliskili ASTE ile baslamistir. Modul, s6z konusu kazanimin iliskili oldugu GSTE ile devam
etmistir.

Galismada 5. sinif (10-12 yas) Bilim Uygulamalari dersi kapsaminda gorsel sanat etkinlikleriyle
desteklenen arastirma-sorgulama temelli fen Ogretiminin  68rencilerin  BSB’lerini  gelistirip
gelistirmedigini incelemek amaglanmistir. Bu ¢alismada, asagidaki arastirma sorularina yanit aranmistir:

1. Fen ve gorsel sanatlarin disiplinler arasi yolla bir araya getirildigi fen 6gretimi 5. sinif (10-12 yas)
o6grencilerinin BSB’ lerini gelistirmeye katki saglar mi?

2. Gorsel sanat destekli arastirma-sorgulama temelli fen ogretimi gozlem, karsilastirma-siniflama,
cikarim yapma, tahmin, kestirme, degiskenleri belirleme, deney tasarlama, deney malzemelerini ve
aracg-gereglerini tanima ve kullanma, 6lgme, bilgi ve veri toplama, verileri kaydetme, veri isleme ve
model olusturma, yorumlama ve sonug ¢ikarma, sunma becerilerinin gelisimine katki saglar mi?

3. Bilimsel sireg becerileri icin elde edilen nitel veriler nicel verileri desteklemekte midir?

Bu calisma birkag sebepten dolayr nemlidir. Oncelikle, bu ¢alisma kapsaminda tasarlanip uygulanan
ogretim BSB kullanilabilen, arastiran sorgulayan, problem c¢odzebilen bireyler yetistiriimesine katki
saglayabilir. Bunun yani sira fen 6gretiminin sanatla desteklenmesi 6grencilerin bilissel becerilerinin
yaninda duyussal ve psikomotor becerilerinin gelismesine de olumlu katkilar saglayabilecektir (Ingram &
Riedel, 2003; Tirkoguz, 2008). Bu calisma kapsaminda, yedi tane arastirma-sorgulama temelli, bes tane
de gorsel sanat temelli etkinlik tasarlanmistir. Bu etkinlikleri 6gretmenler kendi siniflarinda
kullanilabilirler. Literatlirde, fen konularinin gorsel sanatlarla bir araya getirildigi arastirmalarda
genellikle 6grencilerin fen konularina yonelik akademik basarilari, yaratici diistinme becerileri ve fen’e
yonelik tutumlari incelenmistir (Baggett & Shaw, 2008; Benedis-Grab, 2011; Furlan, Kitson & Andes,
2007; Needle et al., 2007; Turkoguz, 2008). Ancak BSB Uzerine ¢ok calisiimamistir.
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Yontem
Arastirmanin Deseni

Bu c¢alismada, arastirma-sorgulama temelli fen 6gretimi gorsel sanatlarla desteklenmistir. Bu
Ogretimin 6grencilerin BSB’ lerinin gelisimine sagladigi katkilar arastirilmistir. Calismada, tek grup éntest-
sontest deneysel desen kullaniimistir. Bu desende tek bir deney grubu vardir ve baska bir grupla
herhangi bir karsilastirma yapilmaz. Bu nedenle kontrol grubu yoktur. Mevcut ¢alisma grubunun
ogretimden onceki ve sonraki durumlari 6n-test ve son-test puanlarinin karsilastiriimasiyla tespit edilir
(Buyikoztirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2008; Kiryak & Calik, 2017). Burada galismanin
amaci, arastirmacilar tarafindan gelistirilen 6gretimin etkililigini test etmektir. Bu 6gretimin etkilerini
baska bir 6gretim ile kiyaslamak amaci bulunmamaktadir. Bu sebeple, ¢alismada tek grup én-test-son-
test deneysel desen kullanilmistir. Ayni zamanda, g¢alismanin i¢ gegerligini arttirmak igin Gggenleme
teknigi kullaniimistir. Uggenleme tekniginin veri, arastirmaci, teori ve yéntem licgenlemesi gibi cesitleri
bulunmaktadir. Bu c¢alismada, veri Uggenlemesi kullanilmistir. Nitel veriler ile nicel verilerin
zenginlestiriimesi ve gliclendirilmesi saglanmistir. Ayni calismada, nicel ve nitel verilerin bir arada
kullaniimasi verilerin birbirini tamamlamasini ve arastirma sonuglarini giiclendirmeyi saglar (Baskale,
2016).

Calisma Grubu

Calisma, 2013-2014 egitim-6gretim yili bahar déneminde Mugla il merkezindeki bir devlet okulunda
yuratilmistur. Bu okulda 5. sinif diizeyinde Bilim Uygulamalari dersini alan 20 6grenci (13 kiz, 7 erkek)
ile uygulama yapilmistir.

Veri Toplama Araglari

Calismada, veri toplama araci olarak arastirmacilar tarafindan gelistirilen BSB Testi ve 6gretim
suresince kaydedilen yapilandiriimamig gozlem verileri kullanilmistir.

Bilimsel Siire¢ Becerileri Testi: Test hazirlanirken ilk olarak 2013 yili Bilim Uygulamalari dersi 6gretim
programinin icerdigi BSB incelenmistir. Ogretim programindaki her BSB icin en az ikiser madde olmak
lizere basta 37 ¢oktan se¢meli madde yazilmistir. Coktan se¢meli maddeler hazirlanirken 6grencilerin bir
ders saatinde cevaplandirabilir olmasina dikkat edilmistir. Ayni zamanda, ikiden fazla ayni dogru cevap
sikkinin art arda gelmemesine ve dogru cevap siklarinin ayni sayilarda olmasina 6zen gésterilmistir. Ug
Fen Bilgisi 6gretmeni, bir Tirk Dili ve Edebiyati 6gretmeni ve fen egitimi alaninda calisan iki 6gretim
Qyesinin gorusleri alinmistir. Uzmanlardan gelen donitlere gore test maddelerinde gerekli diizenlemeler
yapilmistir. Ornegin, dlgme becerisinin test edildigi bir maddede uzmanlar termometrede okunan
degerin net olmadigini belirtmis, bu nedenle termometrede sivisinin rengi biraz daha agik hale
getirilmistir. Bunun yani sira, uzmanlardan gelen “Resimler daha net olabilir, sorudaki geldiricinin daha
glcli olmasi gerekir, verilen bilgilerden net olarak bu g¢ikarima ulasilamiyor, bu sorunun yeniden
diizenlenmesini 6neririm.” gibi donttler dikkate alinarak diizenlemeler yapilmistir. Diizenlemeler
sonucunda test taslak haline getirilmistir. Testin pilot uygulamasi asil uygulamaya katilmayan ancak asil
uygulama orneklemiyle benzer 06zelliklere sahip 210 tane 5. sinif 6grencisiyle yapilmistir. Pilot
uygulamadan elde edilen veriler SPSS 20 paket programi ile analiz edilmistir. Her bir maddede dogru
yanitlar “1”, yanlis yanit ve yanit yok ise “0” olarak puanlandiriimistir. BSB testinin Cronbach Alpha
giivenirlik katsayisi .82 olarak bulunmustur. iki degerli, “0” veya “1” seklinde 6lgiimlenmis maddelerde
Kuder-Richardson 20, Cronbach’in alfasi ve Hoyt'un varyans analizi formdlleri ayni sonuglari verir
(Bademci, 2006; Bademci, 2011). Analiz sonucunda, glvenirligi olumsuz etkileyen bes madde
cikarilmistir. Boylelikle 32 coktan segmeli madde iceren teste son hali verilmistir. Testin son halinde her
BSB icin en az bir madde yer almistir. Test maddelerinin BSB’ ye gore dagilimi Tablo 1' de verilmistir.
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Tablo 1.

BSB Testinin Tanitimi.

Bilimsel Siire¢ Becerileri Test Maddeleri
Gozlem 1,2,5,9
Karsilastirma-siniflama 6, 10
GCikarim yapma 7

Tahmin 4,8
Kestirme 3,12
Degiskenleri belirleme 11

Deney tasarlama 18, 25, 30
Deney malzemelerini ve arag-gereclerini tanima ve kullanma 20, 23, 26
Olgme 16,17, 21
Bilgi ve veri toplama 14,28
Verileri kaydetme 22,24
Veri isleme ve model olusturma 27,29, 31
Yorumlama ve sonug ¢ikarma 13,32
Sunma 15, 19

Yapilandinlmamis gézlem: Calismada, Ogretim sireci boyunca goézlem yapilmistir. Gozlem,
yapilandiriima durumuna gore iki gesittir. Bunlar; yapilandiriimis goézlem ve yapilandiriimamis goézlemdir.
Bu c¢alismada yapilandirimamig goézlem kullanilmistir.  Yapilandirilmamis gozlem, ©ncesinde bir
yapilandiriima olmadan gozlemciye bilgi toplama ve kayit etme 6zgirlGgi taniyan bir gozlem taradar
(Buyikoztirk et al., 2008). Bu galismada, 6grencilerin 6gretim etkinliklerinde neler yaptiklarini oldugu
gibi gdzlemlemek ve kayit altina alabilmek icin yapilandirlmamis gézlem tercih edilmistir. Ogretim
sliresince her bir derste meydana gelen olaylar ve sebepleri ayrintili olarak kayit altina alinmistir.
Gozlemler bu galismanin birinci yazari tarafindan yapilmistir. Veri tiggenlemesi yapilarak BSB Testinden
elde edilen nicel verileri zenginlestirmek igin yapilandiriimamig gézlem verileri kullaniimistir.

Uygulanan Ogretim

Calismanin Ogretim slirecinde arastirmacilar tarafindan gelistirilen dort moddl kullanilmistir.
Modadllerin her biri Bilim Uygulamalari dersi 5. sinif kazanimlarindan bir tanesinin 6gretimi Uzerine
odaklanmistir. Modaillerin her biri 6 ders saatinde uygulanmistir (bir ders 40 dk). Her modil kendi iginde
ASTE ve GSTE olmak {zere iki temel bolime ayrilmistir. Ogretimde yer alan modiiller, hedeflenen
kazanimlar, icerdigi etkinlikler ve uygulama sireleri Tablo 2' de tanitilmigtir.

Verilerin Analizi

Bilimsel siire¢ becerileri testi analizi: BSB Testi’'nin her bir maddesinde dogru cevaplar “1”, yanlhs
cevaplar ve cevapsiz birakilan maddeler “0” olarak puanlandiriimistir. Veriler bu sekilde SPSS 20 paket
programina yiklenmistir. Verilerin analizine baslamadan hangi testlerin kullanilacagini belirlemek igin
on-test ve son-test verilerinin normal dagilim gésterip gostermedigine bakilmistir. Orneklem sayisi
29’dan kiiclik bir dagilimin normalligini test etmek i¢in Shapiro-Wilk Normallik Testi en gli¢li testlerden
biri olarak kabul edilmektedir. Bu testte p>.05 ise verilerin normal dagihm gosterdigi kabul edilmektedir
(Kayis, 2014; Oztuna, Elhan & Tiiccar, 2006).

Tablo 3’te verilen Shapiro-Wilk Normallik Testi sonuglarina gore verilerin normal dagilim
gostermedigi tespit edilmistir. Bu nedenle, 6grencilerin BSB’ sinin gelisip gelismedigini belirleyebilmek
icin parametrik olmayan testlerden iliskili 6rneklemler icin Wilcoxon isaretli Siralar Testi kullanilmistir.
iliskili 6rneklemler deseninde ayni katilimcilarin tekrarli élgiimleri ile elde edilen &l¢iimler séz konusudur
(Buytkoztiirk, 2003).
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Tablo 2.

Calismada Kullanilan Modiillerin Tanitimi.

Modiil Kazanim Etkinlik TiirG Etkinlikler Siire / Ders Saati
Modil 1 Coézinme ve erime Arastirma-Sorgulama e Tentlrdiyot Yapimi 2
olaylarinin dogadaki ~ Temelli Etkinlikler e Kolonya Yapimi
ve hayatindaki e Serum Fizyolojik
etkilerini fark eder. Yapimi
o Farkli Renkte Seker
Yapimi
Gorsel Sanat Temelli e Mum Yapiyorum 2
Etkinlikler (Mum Yapma Sanati)
e Poster Sanati
2
Modul 2 Viicudundakiyapive  Arastirma-Sorgulama e i¢ Organlarimiz 2
organlarin bir Temelli Etkinlikler
butinlik igerisinde Gorsel Sanat Temelli e i¢ Organlarimiz 2
cahistigini fark eder. Etkinlikler (Roélyef Sanati)
e Poster Sanati 2
Modil 3 Cevresindeki yasam Aragtirma-Sorgulama e Yasam Alanlari 2
alanlarini Temelli Etkinlikler
gozlemleyerek 6rnek  Gorsel Sanat Temelli e Yagam Alani 2
bir yasam alani Etkinlikler Olusturuyorum
olusturur. (Heykel Sanati)
e Poster Sanati 2
Modil 4 Yasadigl cevredeki Arastirma-Sorgulama e Endemik Canlilar 2
bitki ve hayvanlari Temelli Etkinlikler
kesfeder. Gorsel Sanat Temelli e Yapraklarla Baski 2
Etkinlikler (Baski Sanati)
e Poster Sanati 2
Tablo 3.
Shapiro-Wilk Normallik Testi Sonuglari.
- . . On-test Son-test
Bilimsel Sureg Becerileri istatistik S.D. p istatistik S.D. p
Gozlem .54 20 .00* .85 20 .01*
Karsilastirma-siniflama .63 20 .00* 43 20 .00*
Cikarim yapma .64 20 .00* .49 20 .00*
Tahmin .52 20 .00* .35 20 .00*
Kestirme .58 20 .00* 49 20 .00*
Degiskenleri belirleme .54 20 .00* .61 20 .00*
Deney tasarlama .87 20 .01* .82 20 .00*
Deney malzemelerini ve arag- .84 20 .00* .70 20 .00*
gereclerini tanima ve kullanma
Olgme 46 20 .00* A1 20 .00*
Bilgi ve veri toplama .80 20 .00* 77 20 .00*
Verileri kaydetme .78 20 .00* 71 20 .00*
Veri isleme ve model 77 20 .00* .79 20 .00*
olusturma
Yorumlama ve sonug ¢ikarma .80 20 .00* 77 20 .00*
Sunma .52 20 .00* .52 20 .00*
Toplam .86 20 .01* .85 20 .01*

*p>.05 normal dagihm
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Yapilandiriimamis gézlem verilerinin analizi: Yapilandirilmamis gézlemlerden elde edilen nitel
verilerin analizinde igerik analizi kullanilmistir. icerik analizinin kullanilmasinda farkli yaklagimlar
benimsenebilir. Bu calismada, &zetleyici yaklasim benimsenmistir. Ozetleyici icerik analizinde, analiz
oncesinde veya sirasinda anahtar kavramlar tespit edilir. Bu anahtar kavramlar arastirmaci tarafindan
olusturulabilir veya literatiirden alinabilir. Nitel verilerin igerisinde bu anahtar kavramlarin olup olmadigi
incelenir (Hsieh & Shannon, 2005). Bu ¢alismada, anahtar kavramlar Bilim Uygulamalari Dersi Ogretim
Programindaki 14 BSB’ den alinmistir. Uygulanan 6gretim siresince gergeklestirilen her bir etkinlik igin
ogrencilerin bu etkinliklerde hangi BSB’leri kullandiklari tespit edilmistir. Nitel veriler, bu ¢alismanin ilk
yazari tarafindan analiz edilmistir. Nitel veriler, ayni arastirmaci tarafindan 15 giin ara ile iki defa analiz
edilmistir. iki analiz arasinda % 90.00 benzerlik tespit edilmistir. iki analiz arasindaki farkhliklar
¢alismanin ikinci yazari ile miizakere yollu ¢ézllmustir.

Bulgular

Bu bolimde, arastirma sorularina dayal olarak elde edilen bulgular ayri basliklar altinda
sunulmustur.

Birinci Arastirma Sorusu Igin Elde Edilen Bulgular

“Fen ve gorsel sanatlarin disiplinler arasi yolla bir araya getirildigi fen 6gretimi 5. sinif (10-12 yas)
ogrencilerinin BSB’lerini gelistirmeye katki saglar mi?” sorusuna yonelik olarak 6grencilerin 32 ¢oktan
segmeli maddeden olusan BSB Testinden aldigi toplam puanlar 6n-test ve son-test igin ayri ayri
hesaplanmistir. Ogrencilerin  6n-test ve son-testten aldigi puanlarin toplami kargilastirilmistir.
Ogrencilerin BSB Testi’'nden aldiklari 6n-test ve son-test puanlari karsilastirmasi Tablo 4’te verilmistir.

Tablo 4.

BSB Testi On-test ve Son-test Puanlarinin Karsilastirmasi.

Son Test-On Test N Sira Ortalamasi  Sira Toplami 3 p
Negatif sira 7 8.86 62.00 -1.61* A1
Pozitif sira 13 11.38 148.00

Esit

*Negatif siralar temelinde p<.05 anlamli olarak kabul edilmistir.

Tablo 4'e gore Ogrencilerin BSB testinin on-test ve son-testinden elde ettikleri puanlar arasinda
istatistiksel olarak anlamli farklilik yoktur (z=-1.61, p>.05). Fakat 6n-test ve son-test sira ortalamalarina
bakildiginda son-test degerinin daha yliksek oldugu gorilmektedir.

Ikinci Arastirma Sorusu igin Elde Edilen Bulgular

Uygulama siresince tim BSB’ler bir bitin halinde distnilmelidir. Ancak degerlendirme siiresince
bu beceriler tek tek ele alinabilir. Boylece 06grencilerin her bir becerideki gelisimi incelenip,
glclendirilmesi gereken beceriler izerine odaklanilabilir (Profiles, 2011). Bu nedenle, bu ¢alismanin ikinci
arastirma sorusu soyledir:

“Gorsel sanat destekli arastirma-sorgulama temelli fen 6gretimi gozlem, karsilastirma-siniflama,
cikarim yapma, tahmin, kestirme, degiskenleri belirleme, deney tasarlama, deney malzemelerini ve
arag-gereglerini tanima ve kullanma, 6lgme, bilgi ve veri toplama, verileri kaydetme, veri isleme ve
model olusturma, yorumlama ve sonug ¢ikarma, sunma becerilerinin gelisimine katki saglar mi?”

Bu arastirma sorusuna yanit bulmak icin her bir beceri i¢in On-test ve son-test puanlari
karsilastirilmistir. Her bir BSB’nin gelisimi Wilcoxon isaretli Siralar Testi ile belirlenmistir. Elde edilen
bulgular Tablo 5'te verilmistir.
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Tablo 5.
Her Bir BSB Icin On-test ve Son-test Puanlarinin Karsilastirmasi.
Bilimsel Siireg Son test - On Sira Sira
Becerileri test N Ortalamasi Toplami z ¢}
Gézlem Negatif sira 4 7.25 29.00 -2.05 04"
Pozitif sira 12 8.92 107.00
Esit 4
Karsilagtirma- Negatif sira 2 3.50 7.00 -1.27 21
siniflama Pozitif sira 5 4.20 21.00
Esit 13
Cikarim yapma Negatif sira 1 5.00 5.00 -2.33 02"
Pozitif sira 8 5.00 40.00
Esit 11
Tahmin Negatif sira 1 2.00 2.00 -1.13 26
Pozitif sira 3 2.67 8.00
Esit 16
Kestirme Negatif sira 4 4.00 16.00 -.81 42
Pozitif sira 5 5.80 29.00
Esit 11
Degiskenleri Negatif sira 1 5.50 5.50 2.53 01"
belirleme Pozitif sira 9 5.50 49.50
Esit 10
Deney tasarlama Negatif sira 4 7.00 28.00 -2.11 03"
Pozitif sira 12 9.00 108.00
Esit 4
Deney malzemelerini  Negatif sira 5 9.30 46.50 -1.16 .25
ve arag-gereglerini Pozitif sira 11 8.14 89.50
tanima ve kullanma Esit 4
Blgme Negatif sira 3 2.83 8.50 42 67
Pozitif sira 3 417 12.50
Esit 14
Bilgi ve veri toplama  Negatif sira 6 6.50 39.00 -.92 36
Pozitif sira 8 8.25 66.00
Esit 6
Verileri kaydetme Negatif sira 5 7.10 35.50 =72 A7
Pozitif sira 8 6.94 55.50
Esit 7
Veri isleme ve model Negatif sira 8 7.19 57.50 -32" 75
olusturma Pozitif sira 6 7.92 47.50
Esit 6
Yorumlama ve sonu¢  Negatif sira 5 6.00 30.00 -.78 44
cikarma Pozitif sira 7 6.86 48.00
Esit 8
Sunma Negatif sira 3 4.00 12.00 -.32 .75
Pozitif sira 3 3.00 9.00
Esit 14

‘Negatif siralar temelinde

*Pozitif siralar temelinde

"Sira ortalamalarinda artis olmakla birlikte bu fark istatistiksel olarak anlamli degildir.
**p<.05 anlamli olarak kabul edilmistir.
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Tablo 5, 6grencilerin gozlem, ¢gikarim yapma, degiskenleri belirleme ve deney tasarlama becerilerinde
On-test ve son-test puanlari arasinda istatistiksel olarak anlamli farklilik oldugunu gostermektedir
(gbzlem z=-2.05, p<.05; gikarim yapma z=-2.33, p<.05; degiskenleri belirleme z=-2.53, p<.05; deney
tasarlama z=-2.11, p<.05).

Ogrencilerin karsilastirma-siniflama, tahmin, kestirme, &lcme, bilgi ve veri toplama, veri isleme ve
model olusturma, yorumlama ve sonug¢ c¢ikarma becerilerinde 6n-test ve son-test puanlari arasinda
istatistiksel olarak anlamli farklilik bulunmamaktadir (karsilastirma-siniflama z=-1.27, p>.05; tahmin z=-
1.13, p>.05; kestirme z=-.81, p>.05; 6lgme z=-.42, p>.05; bilgi ve veri toplama z=-.92, p>.05; veri isleme
ve model olusturma z=-.32, p>.05; yorumlama ve sonug ¢ikarma z=-.78, p>.05). Fakat 6n-test ve son-test
sira toplamlarina bakildiginda son-test degerinin daha yiiksek oldugu goriilmektedir.

Ogrencilerin, deney malzemelerini ve arag-gereglerini tanima ve kullanma, verileri kaydetme ve
sunma becerilerinde On-test ve son-test puanlari arasinda istatistiksel olarak anlamli farkhlik
bulunmamaktadir (deney malzemelerini ve arag-gereclerini tanima ve kullanma z=-1.16, p>.05; verileri
kaydetme z=-.72, p>.05; sunma z=-.32, p>.05). Buna ek olarak, bu becerilerin sira ortalamalari da 6n-
testten son-teste artig géstermemistir.

Ugiincii Aragtirma Sorusu Igin Elde Edilen Bulgular

Uglincii arastirma sorusu séyledir“Bilimsel siire¢ becerileri igin elde edilen nitel veriler, nicel verileri
desteklemekte midir?”

Calismada 6gretim sirecinin tamami boyunca goézlem verileri kaydedilmistir. ASTE ve GSTE gozlem
verileri ile ayri ayri analiz edilmistir. Bulgular Tablo 6’da sunulmustur.

Tablo 6.
Arastirma-Sorgulama Temelli Etkinlikler Sirasinda Yapilan Gézlemlerden Elde Edilen Bulgular.

Bilimsel Siire¢ Becerileri
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Tentlrdiyot X X X X X X X
Yapimi
Kolonya X X X X X X
Yapimi
Serum X X X X X X X
Fizyolojik
Yapimi
Farkli Renkte X X X X X X X
Seker
Yapimi
ic Organlarimiz  x X X
Yasam Alanlari  x X X X
Endemik X X X X X X
Canllar
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Tablo 6'ya gore, gbzlem, deney tasarlama, bilgi ve veri toplama ile yorumlama ve sonug ¢ikarma
becerileri 6gretim surecinde uygulanan yedi arastirma-sorgulama temelli etkinlig§in tamaminda
gozlemlenmistir. Ogrencilerin karsilastirma-siniflama, kestirme, veri isleme ve model olusturma
becerilerini 6gretim boyunca uygulanan arastirma-sorgulama temelli etkinliklerin higbirinde
kullanmadiklari gdzlemlenmistir. Yasam Alanlari ve Endemik Canlilar etkinliklerinde, 6grencilerin ¢ikarim
yapma ve tahmin becerilerini kullandiklari gézlemlenmistir. Farkli Renkte Seker Yapimi ve Yasam Alanlari
etkinliklerinde, degiskenleri belirleme becerisini kullandiklari gbézlemlenmistir. Erime ve ¢6ziinme
kavramlari lizerine odaklanan dért arastirma-sorgulama temelli etkinlikte (Tentiirdiyot Yapimi, Kolonya
Yapimi, Serum Fizyolojik Yapimi ve Farkli Renkte Seker Yapimi) 6grenciler beher, kroze, blret, damlalik,
balon, joje gibi deney malzemelerinin isimlerini sdyledikleri ve amacina uygun bir sekilde kullandiklari
gdzlemlenmistir. Ogrencilerin Tentirdiyot Yapimi, Kolonya Yapimi ve Serum Fizyolojik Yapimi etkinlikleri
boyunca 8lgme becerisini kullandiklari gdzlemlenmistir. Ogrencilerin verileri kaydetme becerisini bes
arastirma-sorgulama temelli etkinlik boyunca kullandiklari gézlemlenmistir. Ogrencilerin i¢ Organlarimiz
etkinliginde sunma becerisini kullandiklari gézlemlenmistir. GSTE’ de gozlem verilerinin analizinden elde
edilen bulgular Tablo 7’de sunulmustur.

Tablo 7.
Gorsel Sanat Temelli Etkinlikler Sirasinda Yapilan Gézlemlerden Elde Edilen Bulgular.

Bilimsel Suireg Becerileri
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Sanati
Roélyef Sanati X X
Heykel Sanati X X X X X X
Baski Sanati X X X
Poster Sanati X X X X X X X

Tablo 7’ye gore GSTE’lerin tamaminda, 6grencilerin gbzlem ve bilgi ve veri toplama becerisini
kullandiklari gdzlemlenmistir. Ogrencilerin bitki yapraklarini kullanarak yaptiklari Baski Sanati esnasinda
karsilastirma-siniflama becerisini kullandiklari gézlemlenmistir. Mum Yapma Sanati ve Heykel Sanati
esnasinda ¢ikarim yapma ve tahmin becerilerinin kullanildigi gézlemlenmistir. Her bir modiilde yapilan
posterler ve Mum Yapma Sanatinda 6grencilerin kestirme becerilerini kullandiklari gozlemlenmistir.
Degiskenleri belirleme ve deney tasarlama becerilerinin mum yapma, heykel ve baski sanatlarinda
kullanildigi gézlemlenmistir. GSTE boyunca 6grencilerin deney malzemelerini ve arag-gereglerini tanima
ve kullanma ve verileri kaydetme becerilerini kullanmadiklari gézlemlenmistir. Mum Yapma Sanati ve
Poster Sanati etkinliklerinde &grencilerin dlgme becerisini kullandiklari gdzlemlenmistir. Ogrenciler
rolyef, heykel ve poster sanatlarinda model olusturmuslardir. GSTE’lerin neredeyse tamaminda
yorumlama ve sonuc¢ cikarma becerisi kullaniimistir. Ogretim siiresince dért poster yapilmistir. Bu
posterlerin tamaminda 6grencilerin sunma becerisini kullandiklari gézlemlenmistir. Ogrencilerin Poster
Sanatlarinin hepsinde hem fen’e dayali hem de diger alanlardaki kariyer alanlari hakkinda 6grendikleri
gozlemlenmistir.
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Tartisma, Sonug ve Oneriler

BSB Testinden elde edilen sonuglara gore testin tamamindan 6grencilerin 6gretim dncesi ve 6gretim
sonrasinda elde ettikleri puanlar arasinda istatistiksel olarak anlaml farkhlk tespit edilememistir (Tablo
4). Ancak, sira ortalamalarinda son-test lehine olumlu yonde artis saglanmistir. Literatiirde, arastirma-
sorgulama temelli 6gretimin BSB lzerine etkilerini inceleyen c¢alisma sonuglar farkhlik géstermektedir.
Bazl ¢alismalarda arastirma-sorgulama temelli 6gretimin BSB’nin gelisiminde istatistiksel olarak anlaml
farkhga yol actigi tespit edilmistir (Altunsoy, 2008; Duban, 2008; Colak, 2014; Tatar, 2006). Bazi
calismalarda ise arastirma-sorgulama temelli 6gretimin BSB’nin gelisiminde istatistiksel olarak anlaml
farkhga yol agmadigi tespit edilmistir (Yildinm & Berberoglu, 2012). Bu durumun sebebi uygulanan
O0gretimde sirenin kisa olmasi olabilir. Bu ¢alismada uygulanan 6gretim 24 ders saati sirmistir. Ancak
BSB'ler okul 6ncesi donemden baslayip tiim egitim yasantisinda 6grencilere kazandirilmak istenen
becerilerdir. Yani bu becerilerin gelistirilebilmesi uzun bir siirece yayillmaktadir.

Uygulanan 6gretimde 6grencilerin gézlem, cikarim yapma, degiskenleri belirleme ve deney tasarlama
becerilerinin 6n-test ve son-test puanlari arasinda istatistiksel olarak anlamh farkhlk tespit edilmistir
(Tablo 5). Literatlrde goérsel sanatlar ve fen’in bir araya getirildigi calismalarda gézlem becerisinde
gelisme saglandigi rapor edilmistir (Baggett & Shaw, 2008; Buczynski et al., 2012; Dambekalns &
Medina-lerez, 2012; Frazier, 2006; Poldberg et al., 2013; Porter, Yokoi & Yee, 2011; Root-Bernstein &
Root-Bernstein, 2013). Gozlem becerisi icin elde edilen bu sonucun sebebi uygulanan etkinliklerin
dgrencilerin birden fazla duyu organini kullanarak gézlem yapmasina olanak saglamasi olabilir. Ornegin,
Mum Yapiyorum etkinliginde 6grenciler parafini hem dokunarak hem koklayarak gézlemleme imkani
bulmuslardir. Ogrenciler Kolonya Yapiminda koku duyusunu kullanilmislardir. GSTE’de kullanilan
malzemeler de 06grencilerin gbdzlem becerisinin gelismesine katki saglamis olabilir. GSTE boyunca
kullanilan kil, parafin, folyo gibi malzemelerin dgrencilerin dikkatini cektigi gézlemlenmistir. Ogrenciler,
bu malzemelerin o6zelliklerini merak etmisler ve gesitli duyu organlarini kullanarak onlar hakkinda
dgrenmeye calismislardir. Ornegin, dgrenciler parafin ve kili incelemislerdir. Parafinin yagh bir yapida
oldugu, kilin yumusak oldugu gibi gézlemler yapmiglardir.

Uygulanan 06gretim boyunca 0Ogrencilerin GSTE’ye ilgi duyduklari gdzlemlenmistir. Bu etkinlikleri
evlerinde de uygulamak istemislerdir. Bu etkinlikleri evde nasil yapabilecekleri hakkinda fikirler yuratip
ctkarimlar yapmislardir. Ornegin, evde mum yapmak isteyen bir 6grenci, ham parafin kullanmak yerine
evdeki mumlar eriterek yeni bir mum yapabilecegi cikarimini yapmistir. Tam bunlar ¢ikarim yapma
becerisindeki olumlu degisimin sebebi olabilir. Ayni zamanda, ASTE’ den olan Yasam Alanlari etkinliginde
ogrencilerden c¢ikarimlar yapmalari istenmistir. Bu etkinlikte 6grencilere bir maket goésterilmistir. Bu
maket vicudunda pullari, kanadi, kuyrugu bulunan, bir ayagi penceli diger ayagi perdeli olan, yasam
alani net olarak belli olmayan bir canl seklinde tasarlanmistir. Ogrenciler maketin kuyruguna bakarak
orman yasam alaninda yasayabilecegi c¢ikariminda bulunmuslardir. Maketin penguen kanadina sahip
oldugunu gorerek kutup yasam alaninda yasayabilecegi ¢ikarimini yapmislardir.

Farkli Renkte Seker Yapimi etkinliginde 6grenciler sari renkli sekerle kirmizi renkli seker birlikte
eritilerek turuncu renkli seker elde edilmistir. Sonrasinda sari renkli sekerle mavi renkli seker birlikte
eritilerek yesil renkli seker elde edilmistir. Ogrenciler, bu etkinlikte turuncu ve vyesil renklerin bagimli
degiskenler, kirmizi ve mavi renklerin bagimsiz degiskenler, sari rengin ise kontrol degiskeni oldugunu
belirlemislerdir. Yasam Alanlari etkinliginde 6grenciler farkli yasam alanlarina ait canlilarin 6zelliklerini
incelemislerdir. Canlilarin yasam alanlarina bagh olarak fiziksel 6zelliklerinde degisiklikler oldugunu
kesfetmislerdir. Bunun sonucunda canlilarin fiziksel 6zelliklerinin bagimh degisken, yasam alanlarinin ise
bagimsiz degisken oldugu sonucuna ulasmislardir. Degiskenleri belirleme becerisinde ¢ikan sonucun
sebebi bu etkinlikler olabilir. Cheng (2008) ortaokul 6grencileriyle yaptigi calismada gelistirdikleri
arastirma sorgulama temelli etkinliklerin 6grencilerin degiskenleri belirleme becerilerini gelistirdigini
tespit etmistir. Arastirmadan elde edilen sonug bu ¢alismayi destekler niteliktedir.

Tum ASTE boyunca 6grenciler 6gretmenin destegi ile arastirma problemlerini belirlemis, hipotezlerini
olusturmus, tahminler yliritmus, gdzlem yapmis, hipotezlerini test etmek icin arastirmalar yapmislardir.
Kisacasi arastirma-sorgulama siirecini bireysel olarak gerceklestirme imkani bulmuslardir. Bu sebeple
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deney tasarlama becerisinde istatistiksel olarak anlamli farkhhk tespit edilmis olabilir. Bunun yani sira
dgrenciler GSTE’leri evlerinde uygulamak istemislerdir. Ornegin, dgrencilerden biri heykel sanatini
evinde icra etmek istemistir. Bunun igin kil yerine evdeki oyun hamurlarini kullanarak heykel yapilabilir
hipotezini kurmustur. Bu hipotezi test etmek igin farkli oyun hamurlarini bir araya getirerek heykeller
tasarlamistir. Baska bir 6grenci mum yapma sanatini evinde icra etmek istemistir. Bunun icin evdeki
mumlardan yararlanarak yeni bir mum elde edilebilir hipotezini olusturmustur. Bu hipotezi test etmek
icin evdeki mumlari eriterek bir araya getirmis ve kendine yeni bir mum elde etmistir.

Uygulanan 6gretimde Ogrencilerin karsilastirma-siniflama, tahmin, kestirme, 6lgme, bilgi ve veri
toplama, veri isleme ve model olusturma, yorumlama ve sonug gikarma becerilerinde 6gretim dncesi ve
sonrasinda istatistiksel olarak anlamli farklilik bulunmamistir (Tablo 5). Ancak, sira ortalamalarinda son-
test lehine olumlu yonde artis tespit edilmistir. Karsilastirma-siniflama becerisi icin elde edilen sonucun
sebebi gorsel sanat temelli Baski Sanati etkinligi olabilir. Ogrenciler bu etkinlikte sinifa gesitli bitkilerden
yaprak ornekleri getirmislerdir. Bu yapraklarin yapilarini gézlemlemislerdir. Bu yapraklari sekillerine ve
damarlarina goére siniflandirmislardir. Ogrenciler, yapraklari sekillerine goére igne yaprakli ve oval
yapraklari olarak siniflandirmislardir.  Ogrenciler, yapraklarin damarlarini  da birbirleri ile
karsilastirmislardir. Yapraklari paralel damarli ve elsi damarh olarak siniflamislardir. Ancak, sadece bir
etkinlikte bu beceriye yer verilmesi 6n-test ve son-test puanlari arasinda istatistiksel olarak anlaml
farklilik elde edilememesine sebep olmus olabilir.

Galismada tahmin becerisine olumlu katkilar saglanmistir. Buczynski vd. (2012) gorsel sanat destekli
fen Ogretiminin ortaokul 6grencilerinin tahmin becerisinin gelisimine olumlu katkilar sagladigini
belirlemislerdir. Tahmin becerisine olumlu katkilar saglanmasinin sebebi GSTE’in sonucunda neler
olabilecegi hakkinda tahminler yapmalari olabilir. Ornegin, Mum Yapiyorum etkinliginde yapilan mumlar,
parafin igerisine pastel boya atilarak renklendirilmistir. Ogrenciler mumlari renklendirmek igin farkli
renklerde pastel boyalari parafin icerisine atmiglardir. Boyalari parafin igerisinde ¢ézerken mumun ne
renk olabilecegi hakkinda tahminlerde bulunmuslardir. Bunun yani sira ASTE’ de 6grencilerden nesne ve
olaylar hakkinda tahminlerde bulunmalarinin istenmesi de ¢ikan sonucun sebebi olabilir. Ornegin,
Endemik Canlilar etkinliginde 6grencilere endemik bazi bitki ve hayvanlarin resimleri gosterilmistir.
Ogrencilerden bu canllarin nerelerde yasiyor olabileceklerine iliskin tahminlerde bulunmalari
istenmistir. Ancak, bu etkinlikler tahmin becerisi icin istatistiksel olarak anlamli farklilik elde edilmesinde
yeterli gelmemistir.

Gorsel sanat temelli Poster Sanati etkinliklerinde 6grencilere tanitacaklar kariyer alanlariyla ilgili
resimler dagitilmistir. Ayrica, 6grenciler sanat dallar ile ilgili kariyer alanlariyla ilgili bilgileri kagitlara
yazmislardir. Ogrenciler, bu resim ve kagitlarin boyutlarini postere sigacak sekilde ayarlamislar ve
kestirme becerilerini kullanmislardir. Ayrica, Mum Yapiyorum etkinliginde 6grenciler parafinin kag
dakikada eriyecegini kestirmeye calismislardir. Yapilan bu etkinlikler kestirme becerisinin gelisimini
olumlu yonde etkilemis ancak istatistiksel olarak anlamli farklilik elde edilmesini saglayamamistir. Bunun
sebebi Poster Sanati etkinliklerinde 6grencilerin toplu halde tek bir poster hazirlamis olmalaridir. Ayni
zamanda, Mum Yapiyorum etkinligi glivenlik sebebiyle gosteri deneyi olarak yapilmistir. Bunun yerine
etkinlikler daha genis siirece yayilarak her 6grencinin bireysel olarak posterlerini ve mumlarini yapmasi
saglanirsa aktif katiimla bu becerinin daha fazla gelistirilebilecegi distintlmektedir.

TentUrdiyot Yapimi, Kolonya Yapimi ve Serum Fizyolojik Yapimi arastirma-sorgulama temelli
etkinliklerinde &grencilerin malzemeleri 6lcerek bir araya getirmeleri istenmistir. Ornegin, kolonya
yapiminda 6grenciler 100.00 ml kolonya elde edebilmek igin; 83.30 ml etil alkol, 15.20 ml saf su ve 1.50
ml limon esansini karistirmislardir. Gorsel sanat temelli Mum Yapiyorum etkinliginde, 6grenciler fitilin
boyunu cetvel kullanarak, suyun sicakligini termometre kullanarak élgmuslerdir. Bu ¢alismada, yalnizca
modiil 1'deki etkinliklerde 6lgme becerisine yer verilmistir. Bu nedenle, dlgme becerisi icin 6n-test ve
son-test puanlari arasinda istatistiksel olarak anlamli farklilik tespit edilememis olabilir. Bu becerinin
gelismesi icin 6grencilerin daha fazla yasantiya ihtiyaci olabilir.
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Modallerin her birinde iki arastirma 6devi yer almistir. Arastirma gorevlerinden biri fen kavramlari ile
ilgilidir. Her bir modiilde 6grencilere ele alinan fen kavraminin giinlik yasamdaki uygulamalarinin
kesfedilmesini saglayan arastirma &devleri verilmistir. Ornegin, modiil 1’de 6grencilerden “Tursu nasil
yapilir?”, “Bronz madalya nasil yapilir?” sorularinin cevaplarini bulmalari istenmistir. Ogrenciler cesitli
kaynaklari tarayarak sorularin cevaplari hakkinda bilgi toplamislardir. Diger arastirma gorevi gorsel
sanatlarla ilgilidir. GSTE yapilmadan bir hafta 6nce sinifa duyurulmustur. Ogrencilerden bu sanat dalinin
nasil icra edildigi hakkinda arastiriimalar yapmalari istenmistir. Ornegin, dgrencilere bir sonraki hafta
Rélyef Sanati etkinliginin yapilacag duyurulmustur. Ogrenciler bu sanati merak edip arastirmislardir.
Etkinlik yapilmadan 6nce sanatla ilgili bazi bilgileri edinmislerdir. Ancak, bilgi ve veri toplama becerisi igin
On-test ve son-test puanlari arasinda istatistiksel olarak anlamli farklilik elde edilememistir. Bilgi ve veri
toplama becerisi butlinlestirilmis beceriler arasinda yer almaktadir (Lancour, 2005). Bu nedenle, bu
becerinin gelisimi icin 6grencilerin daha fazla yasantiya sahip olmalari gerekli olabilir.

Gorsel sanat temelli Heykel Sanati etkinliginde o6grenciler deniz ve kutup yasam alanlarini
modellemislerdir. Rolyef Sanati etkinliginde 06grenciler i¢ organlari modellemislerdir. Uygulanan
o6gretimde bu beceriye yalnizca GSTE’de yer verilmistir. Bu nedenle, 6grenciler sanat yoluyla edindikleri
bilgileri fen’e transfer edememis olabilirler. Ayrica veri isleme ve model olusturma becerisi
biitlnlestirilmis sire¢ becerileri arasinda yer almaktadir. Bu nedenle, becerinin 6n-test ve son-test
puanlari arasinda istatistiksel olarak anlamli farkllik elde edilememis olabilir.

Yorumlama ve sonug ¢ikarma becerisindeki gelisimin sebebi 6grencilerin sanat ve fen arasinda
iliskiler kurmalari olabilir. Ornegin, gérsel sanat temelli Mum Yapiyorum etkinliginde 6grenciler parafini
Isitinca erime, boyayi parafine atinca ¢6ziinme olayinin gergeklestigi sonucuna varmislardir. Ayni
zamanda, 6grenciler arastirma-sorgulama temelli Serum Fizyolojik Yapimi etkinliginde ¢6ziinme olayinin,
Farkli Renkte Seker Yapimi etkinliginde ise erime olayinin gergeklestigi sonucuna varmislardir. Ogrenciler
erime ve ¢6ziinmenin farkli kavramlar olduklarini agiklamiglardir. Ancak, bu beceri igin 6n-test ve son-
test puanlari arasinda istatistiksel olarak anlaml farkhlk elde edilememistir. Bunun sebebi, yorumlama
ve sonug cikarma becerisinin butlinlestirilmis slire¢ becerileri arasinda yer almasi olmasi olabilir.
Butlnlestirilmis becerilerin 6grenilmesi kolay degildir (Padilla, 1990). Bu nedenle, yapilan 6gretimin
siiresi bu becerinin gelisimine ancak sinirli katki saglayabilmis olabilir.

Uygulanan oOgretimde, 6grencilerin deney malzemelerini ve arag-gereglerini tanima ve kullanma,
verileri kaydetme ve sunma becerilerinde 6n-test ve son-test puanlari arasinda istatistiksel olarak
anlamli farklilik tespit edilmemistir (Tablo 5). Buna ek olarak, sira ortalamalari da 6n-testten son-teste
artis gostermemistir. Deney malzemelerini ve arag-gereglerini tanima ve kullanma becerisi igin bu
durumun sebebi, uygulanan etkinliklerin 06zel laboratuar malzemesi gerektirmemesi, cevreden
bulunabilen basit malzemelerle yapilmasi olabilir. Verileri kaydetme becerisi icin elde edilen bu sonug,
uygulanan dort 6gretim modiliinden vyalnizca bir tanesinde bu beceriye yer verilebilmesinden
kaynaklaniyor olabilir. Bu becerinin gelisebilmesi icin 6grencilerin daha ¢ok deneyim yasamasina ihtiyag
oldugu soylenebilir. Porter vd. (2011), ortaokul 6grencileriyle yaptiklari calismada arastirma-sorgulama
temelli fen 6gretimi ve gorsel sanatlari bir araya getirmislerdir. Calismanin sonucunda 6grencilerin
verileri kaydetme becerisinde gelisme saptamislardir. Bu ¢alismadan elde edilen sonug Porter vd. (2011)
elde ettigi sonugla zitlk gdstermektedir. Arastirma-sorgulama temelli i¢ Organlarimiz etkinliginde
ogrencilere sunum hazirlatilmistir. Bir sonraki ders hazirladiklari sunumu szl olarak sunmalari
saglanmistir. Poster sanati etkinliklerinde 6grencilere posterlerini sunma imkani verilmistir. Ayrica,
o6grenciler her modilde verilen arastirma o6devlerini sozIlii olarak sunmuslardir. Ancak, yapilan bu
etkinlikler sunma becerisinin gelisimine katki saglayamamistir. Padilla (1990), sunma becerisini iletisim
becerisi olarak adlandirmistir. Literatlirdeki bazi calismalar, gérsel sanatlarla desteklenen fen 6gretiminin
iletisim becerisinin gelisimine katki sagladigini rapor etmistir (Buczynski vd., 2012; Dambekalns &
Medina-Jerez, 2012; Furlan vd., 2007). Bu galismadan elde edilen sonug, literatlirde yer alan bu
calismalardan elde edilen sonugla zithik gostermektedir. Ogrencilere yazili olarak sunum yaptirmak
sunma becerisinin gelismesinde daha etkili olabilir.
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Yapilan c¢alismada goérsel sanat etkinlikleriyle desteklenen arastirma-sorgulama temelli fen
Ogretiminin 5. sinif 6grencilerinin BSB’leri lGzerine olumlu katkilar sagladigi soylenebilir. Bu sebeple,
O0gretmenlere yonelik olarak 6grencilerde BSB’nin gelismesine katki saglamak igin gorsel sanat
etkinlikleriyle desteklenen fen 6gretiminin kullanimi 6nerilmektedir. Ancak BSB’lerin gelisimi okul
oncesinden baslayarak egitim-6gretim hayati boyunca devam eden uzun bir slirece yayilmaktadir. Bu
nedenle uygulanacak 6gretim uzun bir stirece yayilmalidir. Bunun yani sira ¢alismada kullanilan mum
yapma sanati, rolyef sanati, heykel sanati ve baski sanati farkli fen kavramlarinin kesfedilmesini
saglayacak sekilde diizenlenip 6gretmenler tarafindan uygulanabilir. Arastirmacilara yonelik olarak da
bazi dneriler getirilebilir. Calisma Mugla il merkezinde bulunan bir ortaokulda 2013-2014 egitim-6gretim
yilinda Bilim Uygulamalari dersini alan 20 (13 kiz, 7 erkek) 5. sinif &grencisi ile simirhdir. Ogretimin
etkisinin ve kullanilabilirliginin daha kapsamli bir sekilde incelenebilmesi icin bu 6gretim farkh 6gretim
kademelerinde ve daha genis bir calisma grubu ile uygulanabilir. Calismada, Bilim Uygulamalari Dersinin
icerdigi 14 BSB’nin hepsi ele alinmistir. Bu alanda calisacak arastirmacilar, sadece temel veya sadece
bitunlestirilmis BSB lizerine odaklanabilir. Yapilan ¢alisma tek grup dn-test ve son-test deneysel desenle
ylratalmistir. Elde edilen sonuglarin, arastirma-sorgulama temelli etkinliklerden mi gorsel sanat temelli
etkinliklerden mi kaynaklandigi yeterince ortaya g¢ikarilamamistir. Bu nedenle, ileride yapilacak
arastirmalar deney ve kontrol gruplu desenle ydritilebilir. Deney grubunda gorsel sanatlarla
desteklenen aragtirma-sorgulama temelli fen 6gretimi, kontrol grubunda arastirma-sorgulama temelli
fen o6gretimi uygulanabilir. Sanatin bireydeki duyugssal 6zellikleri harekete gecirme 6zelligi vardir. Bu
nedenle 6grencilerin goérsel sanat etkinlikleriyle desteklenen fen 0Ogretimi hakkindaki duyussal
o6grenmeleri (tutum, deger, motivasyon vb.) bir arastirma konusu olabilir.
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Bu calisma birinci yazarin yiksek lisans tezinin bir bolimudir. Calisma, Mugla Sitki Kogman
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