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successfully completed at least two lab classes. Data of the study were gathered via
the “Physics Lab Application Metaphors Form,” which is designed by the
researchers, and interviews were held with pre-service teachers on the metaphors
obtained through this form. Data analysis and evaluation were realized by content
analysis. At the end of the study, it was determined that metaphors expressed by pre-
service teachers fall mostly under the conceptual category of learning through visual
impact. At the same time, these pre-service teachers indicated that they had a good
time during lab applications, they learn by doing/experiencing, and that they could
concretize abstract concepts with the help of visuals.
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Arastirmada fizik 6gretmen adaylarinin “Fizik laboratuvar uygulamasi” ile ilgili
algilarinin belirlenmesi amaglanmustir. Nitel aragtirma yontemleri icerisinde yer alan
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Introduction

With the rapid advancement of science and technology, it is also expected in every country that there should
be constant development in terms of science and technology as well. This level of advancement can show
differences based on education. Education provides qualified human resource, improves the thought capacities,
knowledge, and comprehension of individuals (Collette & Chiapetta, 1989). In the same vein, a quality education
aims to train individuals who would be the means of adapting to the developments in science and technology
(Yalim, 2002). In this respect, specifically science education provides individuals with such skills as reaching
knowledge, comprehension, learning by doing/experiencing, and active participation in the learning process (Sari,
2013). Science consists of all scientific knowledge that exists to meet the needs of human beings from the very
beginning to this day (Cilenti, 1985). Through science technology develops, and thus society improves. With
science education, the aim is to train individuals who are well-versed in understanding and interpreting
technological developments. It is known that laboratories play an important role in science education in raising
individuals who are in tune with science and technology (Cepni, Ayas, Johnson & Turgut, 1997), because
laboratories make it possible to learn by doing and experiencing. Indeed, laboratories are an indispensible part of
education. Lab environments give the chance to students to relate what they learn with daily life, to actively
participate in topics, and to structure knowledge (Tatar, Korkmaz & Sasmaz Oren, 2007). In short, laboratories are
highly important within science education (Yenice, 2005). Due to their nature, concepts and topics within science
education have a multidisciplinary aspect. These disciplines are physics, chemistry, and biology. In these
disciplines it is equally important to enable students to learn by doing and experiencing so that meaningful learning
takes place. In this respect, it can be argued that labs are effective factors too in physics education, which is the
focus of this study (Lawson, 1995). Lab applications in physics education enable permanent and meaningful
learning and make it possible to have group studies (Kesercioglu & Aydogdu, 2005). In laboratories theoretical
knowledge turns into a practical one, students get experience, and their hand skills are improved (Ayas, 2006).
Seen from this perspective, it is obvious that laboratories are an indispensible part of science education in general
and physics education in particular. Moreover, it is thought that it is imperative to use lab applications in order for
physics classes to be understood and for physics education to be effective and permanent (Sari, 2013). In literature,
it is indicated that lab applications have a significant part in education although they are not used in an effective
way (Alpaut, 1993; Ekici, 1996). Negative views on lab applications usually focus on how there is not enough
knowledge and skills concerning labs and on how lab applications are problematic (Callica et al., 2001). Thus,
pre-service teachers play an important role in the effective realization of lab applications appropriate to their
purpose in our country. It is thought that pre-service teachers can bring a solution to the present problem, and that
this can be carried to the next generations. In this study, the aim is to reveal pre-service teachers’ views on physics
lab applications so that an evaluation of lab applications can be done and this evaluation can be a source of
information for the field. Metaphors were used to reveal pre-service teachers’ perceptions. Metaphors denote
linguistic tools that explain events. Through metaphors one can reveal people’s perceptions (Arnett, 1999).
Realities are conceptualized by the individuals by re-defining them (Goldstein, 2005). Therefore, analyzing
metaphors contribute to determining how concepts are perceived (Cerit, 2008). In the department at which pre-
service teachers are enrolled, there are six different physics lab classes, namely, mechanics, electrics and
magnetism, electronics, vibrations and waves, optics, and modern physics. In the study, physics lab application
denotes physics lab classes. As a result, these six application classes were defined under the title physics lab
applications by the researcher. The aim is to reveal pre-service teachers’ perceptions concerning physics labs by
determining their metaphors related to “Physics lab application.”

The Aim and Importance of the Study

Effective and permanent learning in physics education can happen when students learn concepts by making
sense of them instead of memorizing them. Meaningful learning can be defined as relating previous knowledge
with the new ones and re-structuring them. The aim in physics education with effective, permanent, and meaningful
learning is to create a teaching environment in which students are active participants in the process and an
environment in which their success levels increase. In this respect, when it is thought that lab applications make it
possible for theoretical knowledge to be learned by making sense of them, it is obvious that this application
provides permanency for knowledge and that it is highly important in physics education. It is generally known that
students regard concepts in physics classes as difficult to learn and they see physics classes as formula based. It
was determined by various studies that students find it difficult to visualize concepts mentally and that these
difficulties result in misconceptions (Halloun, 1997). With lab applications, the aim is to enable students to explore
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concepts and to paint a picture of events (Bozkurt & Sarikog, 2008). It can be said that lab applications are effective
on pre-service teachers’ problem solving, cognitive process, and critical thinking skills in addition to increasing
their academic success and attitudes (Akben, 2011; Hodson, 1988; Hofstein, Navon, Kipnis & Mamlok, 2005). At
the same time, it is believed that with lab applications, it is possible to raise inquisitive and critical pre-service
teachers. In literature, it is emphasized that lab applications are at the center of science education and that it is
beneficial to have such an education (Pickering, 1980; Hofstein & Lunetta, 2003; Tobin, 1990). Lab studies are
handled in literature as being beneficial for the field for conceptual and effective learning, for providing technical
and research skills (Boud et al., 1986; Garnet & O’Loughlin, 1989; Woolnough, 1991; Garnett, Garnett &
Hackling, 1995). As the importance of lab applications are underlined in such studies, it can be argued that faculties
of education play a significant role in the development of students who know how to reach scientific knowledge
by using lab applications. Perceptions of pre-service teachers, who have been trained in faculties of education, are
important. Since the basis of a good physics education is lab applications (Yener, 2010), the aim in this study is to
determine pre-service physics teachers’ perceptions of lab applications through metaphors.

It is believed that findings of this study will contribute to literature. To this end, answers to following questions
were sought:

1. Which metaphors did pre-service teachers generate concerning physics lab application?

2. Under which conceptual category do the physics lab application metaphors of pre-service physics
teachers fall in terms of their common characteristics?

3. Isthere any difference in the metaphors generated by pre-service physics teachers according to the classes
they attend?

Method
Research Pattern

In the study, phenomenology pattern, which is a qualitative research method, was used in order to examine
pre-service physics teachers’ metaphorical perceptions concerning “Physics lab application.” Through
phenomenology pattern, it is possible to access the world, thought, and perception of each individual that they
have formed by their experience (Christensen, Johnson & Turner, 2011). Likewise, phenomenology makes it
possible to reveal how individuals make sense of their experience, how they transfer it to their minds, how they
categorize and evaluate it (Patton, 2014). Phenomenology is a pattern which makes it possible to focus on concepts
that we are aware of but no in complete and thorough understanding of (Creswell, 2003). That is why
phenomenology pattern was employed in this study.

Study Group

Study group consists of pre-service teachers who are enrolled at the physics education department at a state
university in Ankara in 2015-2016 academic year and who have successfully completed six lab application classes.
A total of 46 pre-service teachers participated into the study. In accordance with phenomenology pattern,
individuals who experience the focus of the study and who can reflect this were determined as data source
(Creswell, 2008). Demographic characteristics of pre-service teachers are given in Table 1.

Table 1. Demographic Characteristics of Pre-Service Physics Teachers

Class Level Frequency (f) Percentage (%)
2 1 23,91
3 10 21,73
4 13 28,26
5 12 26,08

When Table 1 is examined, it can be seen that 11 (23,91%) of the pre-service teachers who participated in the
study having successfully completed the lab course are sophomores, 10 of them (21,73%) are juniors, 13 of them
(28,26%) are seniors, and 12 of them (26,08%) are fifth year students. In the study, pre-service teachers were
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determined according to criteria sampling method, which is one of the purposeful sampling methods. Purposeful
sampling makes it possible to scrutinize certain situations that are determined within the scope of a study (Patton,
1997). Criterion sampling, on the other hand, aims to examine through concrete data the aim of the study and the
individuals who meet the previously determined criteria of the study (Yildinm & Simsek, 2013). In this respect,
criteria was determined by the researchers; the criteria is that pre-service teachers should participate at least two
physics lab applications beforehand, they should successfully complete them, and they should be realizing these
applications in the future (Eristi & Akbulut, 2014). Considering the criteria, applications with pre-service teachers
were carried out at the end of the semester. Consequently, the study was run with the participation of pre-service
physics teachers enrolled at a faculty of education.

Data Collection

Data of the study was gathered by the “Physics Lab Application Metaphors Form” that was designed by the
researchers. The form consists of two parts. In the first part, pre-service teachers were asked what class level they
belong to. In the second part, pre-service teachers were asked to answers such semi-constructed questions as “For
me physics lab applications are like..... because ...” Pre-service teachers were asked to put a metaphor about
physics lab applications to the first blank and an explanation about that metaphor in the second blank. They were
asked specifically to provide an explanation and fill in that blank accordingly because each metaphor can be loaded
with different meanings. As such, the researchers will be able to ascertain to what purpose their metaphors are
used (Yildirim & Simsek, 2013). The forms hand-scribed by the pre-service teachers were evaluated as
“documents,” and these documents constitute the basic data source of the study. In addition to these, expert
opinions of three people, who hold a PhD in the field of physics education, were consulted in the development
phase of the form; the form got its final shape after the corrections and rearrangements according to the views of
the experts. Before the application, pre-service teachers were informed about metaphors, and the application was
completed in 15 minutes. Moreover, because the aim in this study is to reveal pre-service teachers’ perceptions
concerning lab applications through metaphors, interviews were held with pre-service teachers in order to support
the data obtained in the study and to express them in a more expressive way. Pre-service teachers were determined
by taking into consideration the metaphoric perceptions that are in the conceptual category which was formed as
a result of the analysis of metaphors. Within this context, interviews were held with nine pre-service teachers, pre-
service teachers were selected making sure there are at least two people in each category. In the interviews pre-
service teachers were asked to explain why they mentioned the metaphors they have mentioned, and they were
asked to explain the reasons again.

Data Analysis

Analysis and interpretation of data were realized by content analysis. Data had to be gathered under categories
and themes in order to explain pre-service teachers’ perceptions concerning lab applications through metaphors.
Thus, content analysis was utilized in accordance with the aim of the study. In order to explain the obtained data
with content analysis, concepts and relations were reached first and conceptual categories and themes were
determined in order to examine more thoroughly the data which were summarized in descriptive analysis (Yildirim
& Simsek, 2013). Data obtained in the study were expressed in a descriptive narrative, and direct quotations from
pre-service teachers were frequently given. Consequently, data obtained from the pre-service teachers’ application
of “Physics Lab Application Metaphors Form” were transferred to electronic media. It was determined that
expressions support the metaphor. After this, a total of 46 people participated in the study, and no data loss
happened. The relationship between metaphors and categories was frequently supported by direct quotations. As
a result, within the context of content analysis, data resembling each other were gathered under certain conceptual
categories and themes, and they were interpreted by being arranged in a way that makes sense to the reader
(Yildirim & Simsek, 2013). To this end, metaphors of pre-service teachers were also analyzed according to Saban
(2009). In the analysis, during the coding and sorting phase, metaphors were coded and whether pre-service
teachers' explanations of metaphors are complete. In the classification phase, similar explanations were gathered
under same categories. In the development of categories phase, categories were given names under themes. Names
given to categories were determined in accordance with the explanations. The reason categories were gathered
under one theme is that explanations and metaphors emphasize learning by doing and experiencing. In the validity
and reliability phase, metaphors were compared in terms of theme, category, classification, and codes by three
experts with PhDs who have already been involved in metaphor studies before, and these experts made an analysis
of the first three phases. For the metaphors that they had disagreements, experts came together again and made the
classification of these metaphors under a certain category and theme after a common evaluation. Moreover,
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agreement and disagreement between experts and researchers were determined in order to calculate the reliability
of the study. By applying the formula suggested by Miles and Huberman (1994) [Reliability=" Agreement/
(Agreement + Disagreement) x 100], the reliability of the study was calculated to be 90%. In qualitative studies,
according to Miles and Huberman (1994), if the agreement between experts and researchers is 90% or higher, the
study is accepted to be reliable. In this case, it can be said that reliability and validity of the study was obtained
through these means. Finally, during the phase of transfer of data to computer environment, metaphors formed by
pre-service teachers were transferred to electronic media.

Findings

In the study, perceptions of 46 pre-service teachers concerning “Physics lab application” were tried to be
determined. It was determined that pre-service teachers generated 10 different metaphors on physics lab
application. These metaphors were gathered under seven conceptual categories by the researchers. These seven
conceptual categories were handled under one theme. Metaphors generated by pre-service teachers, conceptual
categories in which these metaphors are included, and the theme can be seen in Table 2.

Table 2. Distribution of Metaphors on Physics Lab Application According to Conceptual Categories and the
Theme

Class levels (f,%) (N=46)

Metaphors of  Metaphors of Metaphors of Metaphors of

nd rd th th
Theme ((::onceptl_JaI (, %) 2 year pre- 3 year pre- 4 year pre- 5 year pre-
ategories service service service service
teachers teachers teachers teachers
(%) (N=11)  (f%) (N=10) (f,%) (N=13) (%) (N=12)
Learning by Playing at a F;?gégg\?g Playing at a
having fun 8 theme park R theme park
(17,39%) . game i
(2, 18,18%) (2, 15,38%) (4, 33,33%)
Learning by 9 Cooking Cooking Cooking
> labor (19,56%) (2, 18,18%) (4,40%) (3, 23,07%)
S Shaping a pla .
I3 Learning by 5 %oﬁ’ghp Y ] ] Life
Q tryin 10,86% 9
% ying ( ) (2, 18.18%) (3, 25%)
g ] Workingatan Workingatan Workingatan  Working atan
> Learning by 17 atelier atelier atelier atelier
£ visual impact  (36,95%)
S (5, 45,45%) (3, 30%) (4, 30,76%) (5, 41,66%)
>
2 .
o ) Ha(\j/lng Working of a
g Learning by 3 } graduate factory -
= developing  (6,52%) studies .
3 (1, 10%) (2, 15,38%)
] Watching a
Learning by 2 i documentary ] )
being curious  (4,34%)
(2, 20%)
Lear?ti_ng by 2 Using the GPS
getting - - -
directions (4,34%) (2, 15,38%)
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Metaphors generated by the pre-service teachers were categorized according to their commonalities by the
researchers, and seven different conceptual categories were obtained. These seven different categories were
handled under the “learning/experiencing by doing” theme. Names given to categories were determined in
accordance with explanations. The reason categories were gathered under one theme is that explanations and
metaphors emphasize learning by doing and experiencing. Conceptual categories and the theme were determined
by the researchers through mutual agreement. As can be seen in Table 2, it was determined that “working in an
atelier” is the most frequently expressed metaphor being used by 17 (36,95%) pre-service teachers. It is followed
by “cooking” used by 9 (19,56%) pre-service teachers, and “playing in the theme park” used by 6 (13,04%) pre-
service teachers. Following these are “Life” (6,52%), “Playing an educative game” (4,34%), “‘Shaping play dough”
(4,34%), “Using navigation” (4,34%), and “having a graduate study” (2,17%). It was seen that the most frequently
used metaphor is under the conceptual category of learning through visual impact (36,95%). This conceptual
category is followed by these conceptual categories: learning by labor (19,56%), learning by having fun (6,52%),
learning by being curious (4,34%), and learning by getting directions (4,34%). Conceptual categories under the
learning by doing/experiencing theme, metaphors under these categories, and the reasons for these metaphors are
given in detail below.

Under the “learning by visual impact” conceptual category is working at an atelier metaphor. Pre-service
teachers think that a visual learning takes place with physics lab application. Expressions of pre-service teachers
are given below (*: Class Level, PT: Pre-service physics teacher, # Coding number):

2PT3: For me, physics lab application is like working in an atelier, because it becomes more fun when you
know how data work and how data can be structured. | think we learn better in physics labs by touching and seeing.

4PT5: For me, physics lab application is like working in an atelier, because just like labs, ateliers are effective
environments for us to turn theoretical knowledge into permanent by visual impact, and they are effective in
forming meaningful learning.

The conceptual category titled “learning by labor” consists of cooking metaphor. It can be said that pre-service
teachers think physics lab application require labor. Their views are given below:

2PT8: For me, physics lab application is like cooking, because your ingredients is the formulae, you have the
recipe, and you put it into action, and your labors give you wonderful results.

3PT10: for me, physics lab application is like cooking because, just as you enjoy it more when you cook
yourself and as it takes better because you cook it as you like it, your learning is more permanent as you do
experiments in the laboratory. Therefore, when we see that we are able to understand and work on a certain topic
on our own, we get more pleasure.

The conceptual category “Learning by having fun” includes such metaphors as playing in a theme park and
playing an educative game. Pre-service teachers indicated that physics lab application is a form of learning by
having fun. Their views are given below:

5PT3: For me, physics lab application is like playing in a theme park, because we can create a world of our
own in the theme park with toys. In laboratories, too, we can make some inventions by thinking of experiments as
games instead of being very rigid.

4PT1: For me, physics lab application is like playing an educative game, because students have fun and their
learning is permanent as lab applications provide learning by having fun.

In the conceptual category “Learning by improving” includes such metaphors as having a graduate study and
the working of a factory. Pre-service teachers emphasized that learning takes place through showing improvement
during the process in lab applications. Here are some of their views:

3PT2: For me, physics lab application is like having graduate studies because normally we build on our
previous knowledge in classes. Laboratories are beneficial as they enable us to reflect on what we have learned
and they improve us.

4PT8: For me, physics lab application is like the working of a factory, because in factories, first you have
arrangements based on data and then you reach results after going through certain processes. In laboratories, too,
you choose an experiment that is appropriate for the aim of the topic, and you go through several phases and then

you have improvement, and then you have meaningful learning.
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In the conceptual category “learning by trial” includes such metaphors as shaping a play dough and life. Pre-
service teachers contend that one reaches the result by trying, and that is how learning takes place. Views of pre-
service teachers are given below:

2PT11: For me, physics lab application is like shaping play dough, because it enables us to learn by doing and
trying. It teaches us to get better results by trying harder and to never give up and keep trying.

5PT5: For me, physics lab application is like life, because just as in life, in lab applications you learn by trying.

In the conceptual category “learning by being curious” includes the metaphor “watching a documentary.” Pre-
service teachers indicated that learning takes place in lab applications through curiosity. Here are their views:

3PT4: For me, physics lab application is like watching a documentary, because it is an interesting, educative,
and curiosity-arousing application.

In the conceptual category “Learning by getting directions includes the metaphor “using the Global Positioning
System (GPS).” It was determined that pre-service teachers thought that learning takes place if students are
properly directed during the application. Their views are given below:

4PT9: For me, physics lab application is like using the GPS, because when you need improvement, it makes
knowledge become permanent through giving proper directions.

In the study, when the metaphors generated by pre-service physics teachers were examined according to their
class level, it can be seen that 2" year students (45,45%), 4™ year students (30,76%), and 5" year students (41,66%)
emphasize the conceptual category of learning through visual impact. It was determined that 3™ year students
(40%) put the category of learning through labor before learning through visual impact. The conceptual category
of learning by labor was supported by 3™ year students (40%), 4™ year students (23,07%), and 2™ year students
(18,18%), respectively from the most frequent to the least; however, 5™ year students have not given any
expressions in this category. It was determined that 5™ year pre-service teachers are the ones who contribute to the
category of learning by having fun (33,33%), and they are followed by 4™ year students (15, 38%), and 2" year
students (18,18%). It was also seen that 3™ year students have not generated any metaphors in this category.

It was determined that there are expressions only from 5™ (25%) and 2™ year students (18,18%) in the learning
by trial category. It was also determined that learning by development was supported most frequently by the 4t
year pre-service teachers (15,38%), and they were followed by 3™ year pre-service teachers (10%). Moreover, 2™
and 5" year pre-service teachers had not generated any metaphors for this category. Finally, learning by being
curious was indicated only by 3" year pre-service teachers (20%) and learning by getting directions was indicated
only by 4™ year pre-service teachers (15,38%).

Finally, because the aim of the study was to reveal pre-service teachers’ perceptions concerning lab applications
through metaphors, interviews were held with pre-service teachers in order to support the data obtained in the
study and to express them in a more expressive way. Within this context, interviews were held with nine pre-
service teachers, pre-service teachers were selected making sure there are at least two people in each category. In
the interviews pre-service teachers were asked to explain why they mentioned the metaphors they have mentioned,
and they were asked to explain the reasons again. As a result of the interviews, it was determined that pre-service
teachers supported the expressions they wrote on the forms, and that they tried to explain their metaphors in their
own words. Pre-service teachers’ expressions are given below:

“l can always learn something new by trying in physics labs. | love labs. They complement my theoretical
knowledge. | can also make observations there. Labs make it possible for me to turn my abstract knowledge into
concrete. Thus, | think of physics lab as shaping play dough. By using the dough in our hand, by experimenting
with it, we can shape it and make it meaningful. Thus, | can concretize my theoretical knowledge through self-
experience.”

“I love labs. I can make observations while experimenting, and these observations come to me when | solve
questions, and they guide me. In fact, labs are like cooking. It demands labor, it makes you work for it. Then, when
we put the ingredients together, a product comes into being. In labs, too, are such phases as going step by step,
labor, combining information in a particular order, and bringing out a product.”
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“Because physics is everywhere, I find labs very entertaining as they are the application fields of physics. 1
resemble physics labs to playing in a theme park. Just as in a theme park, | have fun and | learn. Moreover, this
knowledge becomes permanent.”

“I think and reflect on the topic more when I am in the lab experimenting than when I am in class, because I
am curious about in what order | put together which theoretical knowledge that | have. In the labs, | get the chance
to put into practice what we have learned in class, and | satisfy my curiosity. I can find answers to my questions.
In fact, I liken labs to watching documentaries. | learn by being curious when | watch documentaries as well. |
have a more meaningful learning as | get answers to what | am curious about. Moreover, details are permanently
put together due to visualization.”

“Thanks to labs, I can concretize my theoretical abstract knowledge. I think of physics lab as working in an
atelier. We get the chance experience what we have in mind and we can get concrete data. Just like atelier workers,
who make production through turning theoretical into practice, we also visualize our theoretical knowledge with
applications; we can get a product, and thus ensure permanent learning through visualization.”

“I love labs because they enliven classes. In my opinion, labs are like playing an educative game because we
can learn while playing. We have some knowledge, but we usually do not know in which order we should put
things. Then we put this knowledge in proper use; we have fun and we learn at the same time.”

“Labs are like cooking, in my opinion. First you need to go to the bazaar, and buy the necessary ingredients.
Then, we put our knowledge into use by using their ingredients. Lab classes require labor. As a result, | think labs
are the kitchens of physics classes, because the core of a job is learned in the kitchen, and there is no result without
labor. We put the ingredients together following a recipe, and thus we ensure meaningful learning through our
own labor.”

“Labs are among my favorite classes. I have so much fun during labs. I learn as much as I have fun. Thus, they
are beneficial. | liken physics lab to playing in a theme park. | have such fun in theme parks and I think about how
those machines in the theme park work. In physics lab, | learned the working principle of fast trains and the Ferris
wheel. | can say | now know about the things I like. In short, | have as much fun in physics lab as | do in a theme
park, and I learn many conceptual things while having fun.”

“I love physics lab and I think it guides me. I can make up my shortage of knowledge thanks to lab classes. In
fact, labs are like using the GPS, because they guide me and make it possible for me to reach the end through an
applied and correct way, and in the end a meaningful learning is achieved. | like how lab experiments guide me.
Thus, | can reach the end through the shortest and the most correct way. ”

Discussion, Conclusion and Suggestions

In the study, the aim was to determine pre-service physics teachers’ perceptions concerning “Physics lab
application” through metaphors. In the study, it was determined that 46 pre-service physics teachers generated 10
metaphors concerning physics lab application. These metaphors were gathered under seven conceptual categories
by the researchers within the thematic frame of learning by doing and experiencing. Perception towards physics
lab application was determined through the frequently used metaphors of pre-service teachers, such as “working
at an atelier,” “cooking,” and “playing at a theme park.” In addition to these metaphors, such metaphors as “life,”
“playing an educative game,” “shaping a play dough,” “workings of a factory,” “watching a documentary,” “using
the GPS,” and “having graduate studies” were also determined to be expressed by the pre-service teachers. It was
seen that the majority of the metaphors expressed by pre-service teachers are under the conceptual category of
learning through visual impact. This conceptual category was followed by the conceptual categories of learning
by labor, learning by having fun, learning by trial, learning by developing, learning by being curious, and learning
by getting directions.

2 <.

When literature is examined, in a study conducted by Cif¢ili and Kirbaglar (2015) on general physics lab, it
was determined that pre-service teachers expressed life as a metaphor in the meaningful learning category, and toy
shop and playground as metaphors in the learning by having fun category. It was claimed that, as was the case in
this study, labs enabled learning by trial. In the study, along with the life metaphor within the learning by trial
conceptual category, there was shaping play dough, which has not been found in literature. Pre-service teachers
emphasized with this metaphor, just like with the life metaphor, that they learn in a more meaningful way by doing
and experiencing. Gunstone and Champagne (1990) indicated that if pre-service teachers are given enough time,
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there will be meaningful learning in lab applications due to interactions and trial and errors. Moreover, it can be
claimed that experiments are thought of as games by the pre-service teachers as they constantly associated physics
lab with playing in a theme park, playing an educative game in the study, and with playground in literature; it can
also be claimed that learning takes place through learning by having fun. It is thought that physics lab applications
make learning permanent and meaningful, and at the same time pre-service teachers develop a positive viewpoint
towards the class as they take an active role in lab applications (Domin, 1999; Hofstein, 2004). In a study realized
by Hofstein and Lunetta (1982), it was determined that pre-service teachers enjoy lab applications as they think of
them as game, and that lab applications are influential in pre-service teachers’ attitudes towards the course. In this
context, it can be argued that Hofstein and Lunetta’s (1982) study supports this study. It is known that working at
an atelier metaphor falls under the conceptual category of learning through visual impact. In literature, it was
indicated that lab applications have a positive contribution to the concretization and better comprehension of
theoretical knowledge acquired in classes (Hofstein & Naaman, 2007). Here, it was underlined that learning
through visual impact plays an important role in learning concepts, and the result of the study was supported. At
the same time, in Sahin-Pekmez’ (2001) study, it was indicated that pre-service teachers learn a topic better when
they were enabled to explore knowledge on their own and when their problem solving skills as well as hand skills
are improved. It can be argued that this expression overlaps with the cooking metaphor, because pre-service
teachers uttered that a better learning can take place through learning by labor, that is to say, by using their manual
skills on their own. In addition to all these, it is expressed in literature that learning approaches in labs are among
the factors affecting learning. With the learning approach to be assumed in lab applications, it is expected that pre-
service teachers will be curious and that they will question and research the knowledge they have acquired. As
was indicated in the study, watching a documentary metaphor puts forth the fact that lab applications are curiosity-
arousing, interesting, and educative. Findings obtained in the study actually show that physics lab applications are
helpful for pre-service teachers in learning by being curious (Hofstein et al., 2004). In the study, having graduate
studies and workings of a factory, which are metaphors under the conceptual category of learning through
development indicate that meaningful learning takes place when one proceeds following steps in lab applications.
A study by Feyzioglu et al (2011) supports this finding; it indicates that a more permanent learning takes place
when relations are drawn between concepts through a long process, and thus effectiveness can be increased as
such. Finally, with the using the GPS metaphor in the conceptual category of learning by getting directions, pre-
service teachers indicated that getting directions make permanent the knowledge they want to learn or to complete.
In literature, it was indicated that applications that take place with the experiment leaflets and the lecturer are more
interesting for the student and that this contribute to their success and development of their skills (Agish, 2004).
In short, it was argued that meaningful learning can take place when physics lab applications are done with the
guidance of lecturers and experiment leaflets. Under the light of all these findings, it is clear that objectives in
physics education cannot be attained without lab applications.

Another finding of the study is that pre-service teachers generate positive metaphors for physics lab
applications, but the conceptual categories and the frequency of expressions vary according to class level. The fact
that pre-service teachers generated positive metaphors makes one think that labs are realized appropriately during
the university education. In addition, when pre-service physics teachers’ metaphors concerning physics lab
applications were examined according to class level, it can be seen that the majority of pre-service teachers
expressed the conceptual category of learning through visual impact. Following this are the conceptual categories
of learning by labor and learning by having fun. The fact that pre-service teachers have generated metaphors
frequently in these conceptual categories show that they have fun during lab applications, they learn by doing and
experiencing, and they can concretize abstract concepts. The fact that these categories are followed by the
conceptual categories of learning by trial and learning by developing makes one think that they could make sense
of theoretical knowledge in a process by trial and by drawing relations. Pre-service teachers put the conceptual
categories of learning by being curious and learning by getting directions. In this context, it is revealed that pre-
service teachers think that physics lab applications increase curiosity and that learning can be realized with the
guidance of a guide. Looking at the conceptual categories expressed by pre-service teachers, it is thought that
physics lab applications are beneficial for the professional development of pre-service teachers.

In conclusion, the importance of developing pre-service teachers’ skills of research based on observation and
experiment is well-known. It can be said that effective and meaningful learning is realized with the active
participation of pre-service teachers as a result of physics lab applications, because these labs enable learning by
doing and experiencing. At the same time, labs aim to make pre-service teachers more equipped in terms of
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knowledge and skills. In this process, it can be suggested that pre-service teachers should be helped on their way
to improvement (Sar1, 2013). In addition to this, it is thought that appropriate and equipped environments should
be forms where pre-service teachers can have physics lab applications in order to make them learn concepts of
physics, reveal their sense of curiosity, increase their motivation, and enable them to learn by experiencing,
touching, and observing (Giines et al., 2013).
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Ogretmen Adaylarimin Fizik Laboratuvar Uygulamasina Iliskin Metaforik

Algilarinin Incelenmesi
Giris

Bilim ve teknolojinin hizla geligsmesi ile giiniimiizde iilkelerin bilimsel ve teknolojik anlamda siirekli geligim
gostermesi beklenmektedir. Bu gelisim diizeyi egitim ile degiskenlik gosterebilmektedir. Egitim nitelikli insan
giicliniin gelismesini, bireylerin diisiinme becerilerinin, bilgilerinin ve anlayislarinin gelistirilmesini saglamaktadir
(Collette ve Chiapetta, 1989). Ayni zamanda kaliteli bir egitim anlayisiyla bilim ve teknolojideki gelismelere uyum
saglamaya araci olacak bireylerin yetistirilmesi hedeflenmektedir (Yalim, 2002). Bu dogrultuda bireylere bilgiye
ulasma, kavrayarak 6grenme, yaparak yasayarak dgrenme, 6grenme siirecine aktif katilim becerileri dzellikle fen
bilimleri 6gretimi ile saglanabilmektedir (Sari, 2013). Fen bilimleri insanin dogusundan giiniimiize kadar
ihtiyaglar1 gidermek amaciyla var olan bilimsel bilgileri igermektedir (Cilenti, 1985). Fen bilimleri ile teknolojide
gelismeler saglanarak toplumun gelismesi amaglanmaktadir. Fen dgretimi ile gelecekte s6z sahibi olacak gelismis
bir iilkenin bireylerinin ve teknolojik gelismeleri algilayarak yorumlayabilen fen bilimleri egitimi almis bireylerin
yetistirilmesi planlanmaktadir. Fen 6gretiminde bilim ve teknolojik gelisimlere uygun bireylerin yetistirilmesinde
laboratuvarin 6nemli bir rol oynadigi bilinmektedir (Cepni, Ayas, Johnson ve Turgut, 1997). Ciinkii laboratuvarlar
bilgilerin yaparak ve yasayarak &grenilmesini saglamaktadir. Laboratuvarlar aslinda egitimin vazgegilmezleri
arasinda bulunmaktadir. Laboratuvar ortami &grencilerin konulara aktif katilim, giinlik yasamla konuyu
iliskilendirebilme ve bilgiyi yapilandirabilme firsati sunmaktadir (Tatar, Korkmaz ve Sasmaz Oren, 2007).
Kisacasi laboratuvarlar fen 6gretimi igerisinde biiylik 6nem arz etmektedir (Yenice, 2005). Fen 6gretimi igerisinde
yer alan konu ve kavramlar dogasi geregi bir ¢ok disiplini kapsamaktadir. Bu disiplinler fizik, kimya ve biyoloji
olarak ayrilmaktadir. Fen Ogretimi igerisinde yer alan disiplinlerde 6grencilerin kavram ve yasalara yasayarak
deneysel uygulamalar ile ulagmasi ve anlamli 6grenmenin gergeklestirilmesi ayn1 sekilde 6nem arz etmektedir. Bu
nedenle arastirmada ele alinan fizik 6gretiminde de laboratuvarlarm etkili bir faktor oldugu s6ylenebilir (Lawson,
1995). Fizik 6gretiminde laboratuvar uygulamalari araciligiyla Kalici ve anlamli 6grenme saglanabilmekte ve grup
caligmalarma firsat verilebilmektedir (Kesercioglu ve Aydogdu, 2005). Laboratuvarlarda teorik bilgilerin pratige
doniistiiriilmesi, deneyim kazanilmasi Ve el becerisinin gelisimi saglanmaktadir (Ayas, 2006). Tim bu noktalardan
yola ¢ikildiginda laboratuvarin fen egitiminin ve fizik 6gretiminin ayrilmaz bir pargasi oldugu ortaya ¢cikmaktadir.
Ayrica fizik derslerinin anlasilabilmesi ve fizik Ogretiminin etkili ve kalici olabilmesi igin laboratuvar
uygulamalarindan yararlanilmasinin sart oldugu disiiniilmektedir (Sari, 2013). Alanyazinda laboratuvar
uygulamalarinin 6gretimde 6nemli oldugu ve kullanilmasi gerektigi, ancak etkili bir sekilde de kullanilamadigi
yer almaktadir (Alpaut, 1993; Ekici, 1996). Laboratuvar uygulamalarina yonelik olumsuz goriislerin genellikle
laboratuvarlarla ilgili yeterli bilgi ve beceriye ulasilamamasi ve uygulamalarda sikinti g¢ekilmesi oldugu
belirtilmektedir (Callica ve digerleri, 2001). Bu bakimdan iilkemizde laboratuvar uygulamalarinin amacina uygun
etkili bir sekilde yapilabilmesinde 6gretmen adaylar1 6nemli rol oynamaktadir. Ogretmen adaylarmin mevcut
probleme ¢oziim getirebilecekleri ve bunun gelecek nesillere tasinabilecegi diisiiniilmektedir. Bu kapsam
arastirmada da fizik 6gretmen adaylarmin fizik laboratuvar uygulamasina yonelik algilarmin ortaya ¢ikarilmasiyla
laboratuvar uygulamalarin degerlendirilmesi ve bu degerlendirmenin de bilgi kaynag olarak alana yarar saglamasi
amaclanmaktadir. Fizik 6gretmen adaylarmin algilarinin ortaya cikarilmasinda ise metaforlardan yararlanilmistir.
Metaforlar olaylarin anlasilabildigi, agiklanabildigi bir dilsel arag olarak ifade edilmektedir. Metaforlar araciligiyla
insanlarin algilar ortaya ¢ikarilabilmektedir (Arnett, 1999). Gergekler bireyler tarafindan tekrar tanimlanarak
kavramsallastirilmaktadir (Goldstein, 2005). Bu sayede metaforlar analiz edilmesi istenen kavramin nasil
algilandigmin belirlemesine katk1 saglamaktadir (Cerit, 2008). Ogretmen adaylarinimn &grenim gérdiikleri anabilim
dalinda mekanik, elektrik ve manyetizma, elektronik, titresim ve dalgalar, optik ve modern fizik olmak {izere alt1
adet fizik laboratuvar dersleri bulunmaktadir. Arastirmada fizik laboratuvar uygulamalari olarak bahsedilen ifade
ile fizik laboratuvar dersleri kastedilmektedir. Sonug olarak bu alti uygulama dersi aragtirmacilar tarafindan fizik
laboratuvar uygulamalari baghig: altinda tanimlanmistir. Boylece arastirmada fizik 6gretmen adaylarmin “Fizik
laboratuvar uygulamasi” ile ilgili metaforlarmin belirlenerek, adaylarin fizik laboratuvarina yonelik algilarinin
ortaya ¢ikarilmasi istenmektedir.

Arastirmanin Amaci ve Onemi

Fizik ogretiminde etkili ve kalici 6grenme, ezberleyerek 6grenme yerine kavramlarin anlamlandirilarak
Ogrenilmesi ile gerceklestirilebilmektedir. Anlamli 6grenme oOnceki bilgilerin yeni Ogrenilen bilgilerle
iligkilendirilmesi ve yeniden yapilandirilmasi olarak ifade edilebilir. Fizik 6gretiminde etkili, kalici ve anlaml1
o0grenme ile 6grencilerin stire¢ igerisinde aktif oldugu, basarilarinin arttigi bir 6gretim hedeflenmektedir. Bu
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dogrultuda laboratuvar uygulamalarmnimn teorik bilgilerin deneyler ile anlamlandirilarak 6grenilmesini sagladig
diistiniildiigiinde, bu uygulamanin bilgilerin kaliciligr sagladigi ve fizik 6gretiminde 6nem arz ettigi ortaya
¢ikmaktadir. Fizik dersi igerisinde yer alan kavramlarin genellikle anlasilmasinda zorluk g¢ekildigi, formiillere
dayal1 bir ders olarak goriildiigii bilinmektedir. Ogrencilerin kavramlari zihinlerinde olusturmada zorluk ¢ektikleri
ve bu zorluklarin da kavram yanilgilarina sebep oldugu arastirmalarla belirlenmistir (Halloun, 1997). Buna yonelik
laboratuvar uygulamalari ile kavramlarin 6grencilere kesfettirilmesi ve olaylarin resmedilmesi amaglanmaktadir
(Bozkurt ve Sarikog, 2008). Laboratuvar uygulamalarmin 6gretmen adaylarmin akademik basar1 ve tutumlarmi
arttiginin bilinmesinin yaninda, problem ¢dzme, biligsel siire¢ ve elestirel diistinme becerileri {izerinde etkili
oldugu sdylenebilir (Akben, 2011; Hodson, 1988; Hofstein, Navon, Kipnis ve Mamlok, 2005). Ayni zamanda
laboratuvar uygulamalar araciligiyla arastiran ve sorgulayan 6gretmen adaylarinin yetistirildigine inanilmaktadir.
Alanyazinda laboratuvar uygulamalarmm fen egitiminin merkezinde yer aldigi ve &grencilere bu sekilde
saglanacak 6gretimin yararli oldugu vurgulanmaktadir (Pickering, 1980; Hofstein ve Lunetta, 2003; Tobin, 1990).
Laboratuvar ¢aligmalar1 alanyazinda kavramsal ve etkili grenme gergeklestirmede, teknik ve arastirma becerisi
kazandirmada alana yarar sagladigi seklinde ele alinmistir (Boud ve digerleri, 1986; Garnet ve O’Loughlin, 1989;
Woolnough, 1991; Garnett, Garnett ve Hackling, 1995). Laboratuvar uygulamalarmin 6neminin gergeklestirilen
arastirmalarda belirtilmesi ile, laboratuvar uygulamalari kullanilarak bilimsel bilgilere nasil ulagabilecegini bilen
ogrencilerin gelisiminde egitim fakiiltelerinin énemli bir rol oynadig1 sdylenebilir. Egitim fakiiltelerinde yetisen
ogretmen adaylarmin laboratuvar uygulamalarma yénelik algilar1 bu noktada 6nem kazanmaktadir. Tyi bir fizik
egitiminin temelini laboratuvar uygulamalarinin teskil ettigi diisiintildiigiinde (Yener, 2010), arastirmada gelecekte
laboratuvar uygulamalarmin uygulayicist olacak fizik 6gretmen adaylarmin fizik laboratuvar uygulamalarina
yonelik algilarmin metaforlar araciligiyla belirlenmesi amaglanmustir. Aragtirmada elde edilecek bulgularm alana
katki saglayacag diisiiniilmektedir. Bu dogrultuda arastirmada asagidaki sorulara yanit aranmistir:

1. Fizik 6gretmen adaylar1 fizik laboratuvar uygulamasma yonelik hangi metaforlar: iiretmislerdir?

2. Fizik 6gretmen adaylarinin fizik laboratuvar uygulamasma yénelik sahip olduklar1 metaforlar ortak
ozellikler bakimindan hangi kavramsal kategoriler altinda toplanabilir?

3. Fizik dgretmen adaylarinin fizik laboratuvar uygulamasina yonelik gelistirdikleri metaforlar 6gretmen
adaylarmin 6grenim gordiigi sinif seviyesine gore farklilagmakta midir?

Yontem
Arastirma Deseni

Aragtirmada fizik 6gretmen adaylarmin “Fizik laboratuvar uygulamasi” kavramina iligkin metaforik algilarinin
incelenebilmesi amaciyla nitel aragtirma yontemleri icerisinde yer alan olgu bilim deseninden yararlanilmustir.
Olgu bilim deseni araciligiyla her bir bireyin kendi deneyimleri ile olusturdugu yasam diinyasina, diislincelerine
ve algilarina ulagilmasi saglanabilmektedir (Christensen, Johnson ve Turner, 2011). Ayn1 zamanda olgu bilim
bireylerin deneyimlerini nasil anlamlandirdiklarinin ve bunu zihinlerine nasil aktardiklarinin, tasnif ettiklerinin,
degerlendirdiklerinin ortaya ¢ikarilmasina imkan saglamaktadir (Patton, 2014). Olgu bilim, farkinda olunan ancak
derinlemesine ve ayrintili bir anlayisa sahip olmadigimiz kavramlara odaklanilmasini saglayanda bir desendir
(Creswell, 2003). Bu bakimindan arastirmanin dogasma uygun oldugu diisiiniilen olgu bilim deseninden
arastirmada yararlanilmistir.

Calisma Grubu

Aragtirmanmn ¢aligma grubunu 2015-2016 egitim ve Ogretim yilinda Ankara’da bulunan bir devlet
iniversitesinin egitim fakiiltesinin fizik 6gretmenligi bolimiinde 6grenim gérmekte ve alti adet laboratuvar
uygulama dersini alarak basarili bir sekilde tamamlamis olan 6gretmen adaylari olusturmaktadir. Arastirma
toplamda 46 6gretmen adayimin katilimi ile gergeklestirilmistir. Olgu bilim desenine de uygun olarak, arastirmanin
odaklandig1 konuyu yasayan ve bu durumu yansitabilecek bireyler veri kaynagi olarak belirlenmistir (Creswell,
2008). Ogretmen adaylarmin demografik 6zellikleri Tablo 1°de yer almaktadur.
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Tablo 1. Fizik Ogretmen Adaylariin Demografik Ozellikleri
Simif Diizeyi Frekans (f) Yiizde (%)

2 11 23,91
3 10 21,73
4 13 28,26
5 12 26,08

Tablo 1 incelendiginde arastirmaya katilan ve laboratuvar dersi alarak basari ile tamamlamis olan fizik
ogretmen adaylarmm 11 (%23,91)’inin 2. smuf, 10 (21,73)’unun 3. smif, 13 (%28,26)’liniin 4. smif ve 12
(%26,08)’sinin 5. sinif oldugu goriilmektedir. Arastirmada Ogretmen adaylari amagli 6rnekleme yontemleri
arasinda yer alan oOlglit 6rnekleme yontemine uygun olarak belirlenmistir. Amagh Ornekleme, arastirma
kapsaminda belirlenen durumlarm derinlemesine incelenmesine olanak vermektedir (Patton, 1997). Olgiit
ornekleme ise, onceden belirlenmis Olgiitleri saglayan bireyler ile arastirmanin amacinin somut verilerle
irdelenmesini amaglamaktadir (Yildirnm ve Simsek, 2013). Bu kapsamda arastirmada Olglit arastirmacilar
tarafindan belirlenmistir ve Olglitiin arastirmaya katilan ogretmen adaylarmm en az iki fizik laboratuvar
uygulamalarma katilim gostermis, basar1 ile tamamlamis ve gelecekte bu uygulamalar1 gerceklestirecek olmalari
olarak belirlenmesine karar verilmistir (Eristi ve Akbulut, 2014). Ogretmen adaylar1 ile gergeklestirilen
uygulamalar 6l¢iit gbz Oniine alindigindan egitim ve &gretim déneminin sonunda gerceklestirilmistir. Sonug
olarak, arastirma egitim fakiiltesinde 6grenim goren fizik 6gretmen adaylar1 ile yiritilmistiir.

Verilerin Toplanmasi

Aragtirmanin verileri arastirmacilar tarafindan hazirlanan “Fizik Laboratuvar Uygulamasi Metaforlar Formu”
araciligiyla toplanmistir. Form iki béliimden olusmaktadir. flk boliimde dgretmen adaylarinin grenim gordiigii
simif seviyesi sorulmustur. Tkinci boliimde ise “Benim icin fizik laboratuvar uygulamasi ............ gibidir; ¢iinkii,
................... » seklinde yar1 yapilandirilmis soru dgretmen adaylarma yoneltilmistir. Ogretmen adaylarindan yar1
yapilandirilmig soru igerisindeki ilk bosluga fizik laboratuvar uygulamast ile ilgili bir metafor yazmalar1 ve ikinci
bosluga da bu metaforu neden yazdiklarini agiklamalari istenmistir. Aragtirmada agiklama boliimiiniin 6zellikle
doldurulmasinin istenmesi, her bir metafora farkli anlamlarin yiiklenebilecek olmasidir. Boylece “ciinkii”
ifadesinin ardindan metaforlarin hangi amagla kullanildig1 anlasilmis olacaktir (Yildirnm ve Simsek, 2013).
Ogretmen adaylar1 tarafindan el yazisiyla doldurulan formlar “dokiiman” olarak degerlendirilmistir ve
aragtirmanin temel veri kaynagi olarak nitelendirilmektedir. Bunlarin yani sira, formun gelistirilme siirecinde fizik
egitimi alaninda doktora derecesine sahip olan ii¢ uzmandan goriis alinmistir ve diizenlemeler ile form son halini
alarak uygulanmasma karar verilmistir. Uygulama Oncesinde Ogretmen adaylari metaforlar ile ilgili
bilgilendirilmistir ve uygulama siiresi olarak 15 dakika Ogretmen adaylarna verilerek uygulama
gerceklestirilmigtir. Ayrica aragtirmada Ogretmen adaylarinin laboratuvar uygulamalarina yonelik algilarinin
metaforlarla ortaya ¢ikarilmasi amaglandigindan, elde edilen bulgulari desteklemek ve daha agiklayici bir sekilde
ifade edebilmek i¢in 6gretmen adaylar: ile goriismeler yapilmistir. Bu 6gretmen adaylar1 metaforlarin analizi
sonucunda olusturulan kavramsal kategoride yer alan metaforik algilar géz Oniine alinarak belirlenmistir. Bu
kapsamda dokuz 6gretmen aday ile goriisme yapilmis olup, 6gretmen adaylar1 her bir kategoriden en az iki kisi
olacak sekilde segilmistir. Goriismelerde 6gretmen adaylarindan belirtmis olduklar1 metaforlari neden belirttikleri
ve nedenleri ile tekrardan agiklamalar1 istenmistir.

Verilerin Analizi

Aragtirmada verilerin ¢oziimlenmesi ve yorumlanmasi igerik analizi ile gergeklestirilmistir. Arastirmada
O0gretmen adaylarinin laboratuvar uygulamalarina yonelik algilarin1 metaforlar araciligiyla agiklayabilmek icin
elde edilen verilerin kategori ve temalar altinda toplanmasi gerekmistir. Bu nedenle arastirmanin amacina uygun
olarak icerik analizinden yararlanilnustir. Icerik analizi ile éncelikle elde edilen verileri agiklayabilecek igin
kavramlara ve iliskilere ulasilmis ve betimsel analizde 6zetlenen verilerin daha derinlemesine incelenmesini ifade
edebilmek i¢in aragtirmada kavramsal kategoriler ve temalar belirlenmistir (Yildinm ve Simsek, 2013).
Arastirmada elde edilen veriler betimsel bir anlatimla ifade edilmistir ve &gretmen adaylarinin dogrudan
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alintilarma sik sik yer verilmistir. Sonug olarak éncelikle 6gretmen adaylarindan “Fizik Laboratuvar Uygulamasi
Metaforlar Formu” uygulamasi sonucunda elde edilen veriler elektronik ortama aktarilmistir. Agiklamalarin
metaforu destekledigi ifadeler belirlenmistir. Bu islem sonrasinda toplamda 46 kisi aragtirmaya katilmis ve veri
kayb1 gerceklesmemistir. Metaforlar ile kategoriler arasindaki iliski dogrudan alintilar ile sik sik desteklenmistir.
Sonug olarak igerik analizi kapsaminda, birbirine benzeyen veriler belirli kavramsal kategoriler ve tema altinda
bir araya getirilmistir ve okuyucularin anlayabilecegi bir sekilde diizenlenerek yorumlanmistir (Yildirim ve
Simsek, 2013). Bu dogrultuda 6gretmen adaylarinin metaforlar1 Saban (2009)’a gore de analiz edilmistir. Analizde
ilk olarak kodlama ve ayiklama asamasinda; metaforlar kodlanmis ve 6gretmen adaylarinin tam bir sekilde
metaforlarinin agiklamalarimin tam olup olmadigma bakilmistir. Smiflama asamasinda; yapilan agiklamalar
dikkate alinarak benzer agiklamalar ayni kategoriler altinda toplanmustir. Kategorileri gelistirme asamasinda;
kategoriler tema altinda isimlendirilmistir. Kategorilere verilen isimler agiklamalar dogrultusunda belirlenmistir.
Kategorilerin arastirmada tek bir tema altinda toplanmasinin nedeni ise, agiklamalar ve metaforlarin yaparak ve
yagayarak Ogrenmeye vurgu yapmasindan kaynaklanmaktadir. Gegerlik ve Giivenirlik agamasi; olusturulan
metaforlar daha 6nce metafor calismasina katilmis ve doktora derecesine sahip tig kisi tarafindan, ilk ti¢ asamanin
analizi yapilarak tema, kategori, simiflama ve kodlarin karsilagtirmasi ile gergeklestirilmistir. Goriis ayriligi olan
metaforlar {izerinde uzmanlar tekrar bir araya gelerek ortak bir degerlendirme ile belirli kategori, tema altinda o
metaforlarin smiflandirilmasimi yapmistir. Ayrica uzmanlar ve arastirmacilar arasindaki goriis birligi ve goriis
ayriligr tespit edilerek aragtirmanin giivenirligi hesaplanmistir. Miles ve Huberman (1994)’m 6nerdigi formiil
[Giivenirlik = Goriis Birligi/ (Goriis Birligi + Goriis Ayriligi) x 100] uygulanarak aragtrmanin giivenirligi %90
olarak hesaplanmigtir. Nitel arastirmalarda Miles ve Huberman (1994)’a gore uzmanlar ve arastirmacilar
arasindaki goriis birligi %90 ve lizeri oluyorsa, arastirmanin giivenilir oldugu kabul edilmektedir. Bu durumda
arastirmanin gegerligi ve giivenilirligi ifade edilen yontemlerle saglanmis oldugu sdylenebilir. Son olarak verilerin
bilgisayar ortamina aktarilmasi asamasinda; 6gretmen adaylarinin olusturmus oldugu metaforlarin elektronik
ortama aktarilmasi gergeklestirilmistir.

Bulgular

Aragtirmada, 46 fizik 6gretmen adaymin “Fizik laboratuvar uygulamasina” yonelik algilar1 belirlenmeye
caligtlmigtir. Ogretmen adaylarimin fizik laboratuvar uygulamasi ile ilgili 10 farkli metafor iirettikleri
belirlenmistir. Bu metaforlar arastirmacilar tarafindan yedi kavramsal kategori altinda toplanmistir. Yedi
kavramsal kategori ise, bir tema altinda ele almmustir. Ogretmen adaylar1 tarafindan iiretilen metaforlar,
metaforlarin igerisinde yer aldig1 kavramsal kategoriler ve tema Tablo 2’de yer almaktadir.

Tablo 2. Fizik Laboratuvar Uygulamasma Yonelik Metaforlarin Kavramsal Kategorilere ve Temaya Gore
Dagilimi

Sinif Diizeyleri (f,%) (N=46)

2. simf 3. simf 4. simf 5. simf
Tema Kavramsal (f, %) ogretmen ogretmen ogretmen ogretmen
Kategoriler adaylarimin  adaylarinin adaylarinin adaylarinin
metaforlari metaforlari metaforlari metaforlar:
(%) (N=11)  (f,%) (N=10) (f%) (N=13) (f,%) (N=12)
Eglenerek o Lunaparkta Egitici bir Lunaparkta
v o8renme oyun oynamak R oyun oynamak
: g (%17.39) oytzmooynagtgak
g (2, %18,18) (2,%15,38) (4, 933,33)
[
§t ° Yemek Yemek Yemek
o § E”_"evk vererek . 9 yapmak yapmak yapmak -
jo: 6grenme (9619,56)
= % (2, %18,18) (4, %40) (3, %23,07)
§ Oyun
. Deneyerek 5 hamuruna ] ) Hayat
o6grenme (%10,86)  sekil vermek (3, %25)

(2, %18,18)
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. . Atolyede Atolyede Atolyede Atolyede
G()}‘vsel etkiyle % 316795) caligmak caligmak caligmak caligsmak
o6grenme 036,
& (5, %45,45) (3, %30) (4, %30,76) (5, %41,66)
Lisansiistii . .
qelisim 3 Ogrenim Fa?;;lg;gakl
ronme (4652) ) gbrmek ]
g (1, %10) (2, %15,38)
Merak ) Belgesel
ogrenme (2, %20)
. . Navigasyon
Yonlendirilerek 2 ) ) kullanmak )
o6grenme (%4,34)

(2, %15,38)

Ogretmen adaylarmin olusturdugu metaforlar arastirmacilar tarafindan ortak 6zellikleri bakimimdan kategorize
edilmistir ve yedi farkli kavramsal kategori elde edilmistir. Bu yedi farkli kategoride yaparak ve yasayarak
Ogrenme temasi altinda ele alinmistir. Kategorilere verilen isimler agiklamalar dogrultusunda belirlenmistir.
Kategorilerin arastirmada tek bir tema altinda toplanmasimin nedeni ise, agiklamalar ve metaforlarin yaparak ve
yasayarak Ogrenmeye vurgu yapmasindan kaynaklanmaktadir. Kavramsal kategoriler ve tema arastirmacilar
tarafindan ortak kabul gorerek belirlenmistir ve {izerinde uzlagsma saglanmistir. Tablo 2°de gériildiigii tizere 17
(%36,95) dgretmen aday tarafindan en fazla ifade edilen metaforun ‘Atdlyede g¢alismak’ oldugu tespit edilmistir.
Bu metaforu 9 (%19,56) 6gretmen aday: ifadesi ile “Yemek yapmak’ ve 6 (%13,04) 6gretmen aday: ifadesi ile
‘Lunaparkta oyun oynamak’ takip etmektedir. Bu metaforlarin ardina ‘Hayat’ (%6,52), ‘Egitici bir oyun oynamak’
(%4,34), ‘Oyun hamuruna sekil vermek’ (%4,34), ‘Fabrikadaki isleyis’ (%4,34), ‘Belgesel izlemek’ (%4,34),
‘Navigasyon kullanmak’ (%4,34) ve ‘Lisansiistii 6grenim gérmek’ (%2,17) metaforlar1 gelmektedir. En fazla ifade
edilen metaforun ise gorsel etkiyle 6grenme (%36,95) kavramsal kategorisi altinda yer aldig1 goriilmektedir. Bu
kavramsal kategorinin ardindan emek vererek 6grenme (%19,56), eglenerek 6grenme (%17,39), deneyerek
ogrenme (%10,86), gelisim saglayarak 6grenme (%6,52), merak duygusuyla 6grenme (%4,34) ve yonlendirilerek
ogrenme (%4,34) kavramsal kategorileri gelmektedir. Yaparak ve yasayarak ogrenme temasi altinda bulunan
kavramsal kategorilere, kavramsal kategoriler altindaki metaforlara ve metaforlarin gerekcelerine asagida ayrintili
bir sekilde yer verilmistir.

“Gorsel etkiyle dgrenme” kavramsal kategorisi altinda atdlyede ¢calismak metaforu yer almaktadir. Ogretmen
adaylari fizik laboratuvar uygulamas ile gorsel olarak 6grenmenin gerceklestigini diisinmektedirler. Ogretmen
adaylarmnin ifadeleri asagida yer almaktadir (*: Sif Diizeyi, OA: Fizik gretmen adayi, #: Kodlama numarasi):

20A3: Benim igin fizik laboratuvar uygulamas: atélyede ¢aligmak gibidir; ¢iinkii verilerin nasil calistig1 ve
nasil yapilandirilabilecegi bilindiginde konu daha zevkli hale gelir. Bence fizik laboratuvarinda dokunarak gérerek
daha iyi 6greniyoruz.

40AS5: Benim igin fizik laboratuvar uygulamas: atélyede ¢alismak gibidir; ¢iinkii atélyelerde laboratuvarlar
gibi oncesinde Ogrendigimiz teorik bilgileri gorsel etkiyle kalici hale getirme yeri ve anlamli 6grenmenin
olusmasinda etkili bir ortamdir.

“Emek vererek Ogrenme” kavramsal kategorisi ise yemek yapmak metaforunu kapsamaktadir. Qgrennen
adaylarmin fizik laboratuvar uygulamasina emek harcanmasi gerektigini diisiindiikleri soylenebilir. Ogretmen
aday1 gortisleri asagida bulunmaktadir:

20A8: Benim icin fizik laboratuvar uygulamasi yemek yapmak gibidir; ¢iinkii malzemeler formiillerin,
bilgilerin yerindedir, sen onu uygulamaya koyarsin ve emeklerin ile muhtesem sonuglara ulasirsin.
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30A10: Benim igin fizik laboratuvar uygulamasi yemek yapmak gibidir; ciinkii nasil kendi yemegimizi
kendimiz yaptigimizda daha c¢ok keyif alarak ve istegimize uygun pisirdigimiz igin daha lezzetli oluyorsa,
laboratuvarda da kendimiz emek harcayarak ve bilgilerimizi kullanarak deneyleri yaptigimiz i¢in 6grenilen bilgiler
daha kalic1 bilgi oluyor. Bu sayede konuyu daha iyi anlayip, konudan zevk alarak yapabildigimizi goriince konudan
daha ¢ok haz duyuyoruz.

“Eglenerek ogrenme” kavramsal kategorisi lunaparkta oyun oynamak ve egitici bir oyun oynamak
metaforlarini icermektedir. Fizik laboratuvar uygulamasmin eglenerek 6grenme sekli oldugu dgretmen adaylari
tarafindan belirtilmistir. Adaylarin ifadelerine asagida yer verilmistir:

5OA3: Benim igin fizik laboratuvar uygulamasi lunaparkta oyun oynamak gibidir; ¢iinkii lunaparkta
istedigimiz oyuncaklarla istedigimiz bir diinya yaratabiliyoruz. Laboratuvarlarda da deneyi belli amag ve
yontemlere gore yapmak yerine deneyleri oyun gibi diisiinerek eglenerek bazi buluslar yapabiliyoruz.

40A1: Benim igin fizik laboratuvar uygulamasi egitici bir oyun oynamak gibidir; ¢iinkii laboratuvar
uygulamalarinda eglenerek 6grenme gergeklestiginden 6grencilere bilgilerin 6grenilmesi hem zevkli gelmekte
hem de 6grenilenler hafizada kalic1 olmaktadir.

“Gelisim saglayarak 6grenme” kavramsal kategorisi altinda lisansiistii 6grenim gormek ve fabrikadaki isleyis
metaforlar1 yer almaktadir. Ogretmen adaylar1 laboratuvar uygulamalarinda siireg igerisinde gelisim gdstererek
ogrenmenin gercgeklestigini diisiindiiklerini vurgulamislardir. Adaylarin goriisleri asagida bulunmaktadir:

30A2: Benim igin fizik laboratuvar uygulamasi lisansiistii §grenim gérmek gibidir; ¢iinkii normalde derslerde
ogrendigimizin iistine koyariz. Laboratuvarlarda uzun bir siirecte 6grendiklerimizin istiine disiindiiriicii ve
gelistirici diizeyde yarar saglanmaktadir.

40AS: Benim icin fizik laboratuvar uygulamas: fabrikadaki isleyis gibidir; ¢iinkii fabrikada once veriler
tizerinde diizenlemeler yapilir ve belirli asamalardan gecilerek uzun siirede gelisim gosteren verilerin sonucuna
ulasilir. Laboratuvarda da dncesinde anlatilan konunun amacina uygun deney segilir ve agamalar dogrultusunda
ilerlendiginde gelisim saglayarak anlamli 6grenme gerceklesir.

“Deneyerek 6grenme” kavramsal kategorisi oyun hamuruna sekil vermek ve hayat metaforlarini icermektedir.
Adaylar laboratuvar uygulamalarinda deneyerek sonuca ulasildigini ve bu sekilde dgrenmenin gergeklestigini
savunmaktadirlar. Ogretmen adaylarinin goriislerine asagida yer verilmistir:

20A11: Benim igin fizik laboratuvar uygulamasi oyun hamuruna sekil vermek gibidir; ciinkii yaparak ve
deneyerek 6grenmemizi saglar. Ugrastikca daha giizel sonuglar almamizi ve bikmadan denemeyi 6gretir.

50A5: Benim igin fizik laboratuvar uygulamasi hayat gibidir; ciinkii laboratuvar uygulamalarinda hayatta
oldugu gibi deneyerek 6grenme gerceklesir.

“Merak duygusuyla 6grenme” kavramsal kategorisi altinda belgesel izlemek metaforu yer almaktadir.
Ogretmen adaylarinin laboratuvar uygulamasimnda merak duygusu ile dgrenme gerceklestigini diisiindiikleri
belirlenmistir. Adaylarin goriisleri asagidadir:

30A4: Benim igin fizik laboratuvar uygulamasi belgesel izlemek gibidir; ¢iinkii merak uyandiricy, ilgi ¢ekici,
Ogretici bir uygulamadir.

“Yonlendirilerek 6grenme” kavramsal kategorisi navigasyon kullanmak metaforunu kapsamaktadir. Adaylarin
uygulamada yonlendirildikleri taktirde dgrenmenin gerceklesebildigini diisiindiikleri saptanmistir. Ogretmen
adaylarin ifadeleri asagida yer almaktadir:

40A9: Benim igin fizik laboratuvar uygulamasi navigasyon kullanmak gibidir; ciinkii eksik oldugun ya da
daha iyi 6grenmek istedigin bilginin yonlendirilme ile kalici hale gelmesi saglanir.

Arastrmada fizik Ogretmen adaylarinin fizik laboratuvar uygulamasi kavramma yonelik gelistirdikleri
metaforlar 6gretmen adaylarinin 6grenim gordiigii smif seviyesine gore incelendiginde, 2. (%45,45), 4. (%30,76)
ve 5. (%41,66) smif 6gretmen adaylarmin gorsel etkiyle 6grenme kavramsal kategorisine agirlik verdikleri dikkat
¢ekmektedir. 3. smif 6gretmen adaylarinin ise emek vererek 6grenme (%40) kategorisini, gorsel etkiyle 6grenme
(%30) kategorisinin 6niine koyduklar1 belirlenmistir. Emek vererek 6grenme kavramsal kategorisini ¢oktan aza
dogru sirasiyla 3. (%40), 4. (%23,07) ve 2. (%18,18) smif 6gretmen adaylar1 desteklemistir, ancak 5. siniftaki
adaylar1 bu kategoriye yonelik ifade de bulunmamislardir. Eglenerek 6grenme kategorisine ise en ¢ok 5. (%33,33)
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siniflarn katilim gosterdigi, ardindan da 4. (%15,38) ve 2. (%18,18) sinif adaylarinin geldigi tespit edilmistir. 3.
sinif adaylarin bu kavramsal kategoriye yonelik metafor iiretmedikleri goriilmektedir. Deneyerek 6grenme
kavramsal kategorisini sadece 5. (%25) ve 2. (%18,18) smif 6gretmen adaylarmin ifade ettikleri tespit edilmistir.
Gelisim saglayarak ogrenmenin ger¢eklesmesi kategorisini ise 4. (%15,38) sinif 6gretmen adaylari en fazla
desteklerken, onlar1 bu kategoride 3. (%10) siiftaki adaylar takip etmektedir. Ayrica 2. ve 5. smiftaki adaylar bu
kategoriye yonelik metafor iiretmemislerdir. Son olarak merak duygusuyla 6grenmeyi sadece 3. (%20) ve
yonlendirilerek dgrenmeyi de 4. (%15,38) smif 6gretmen adaylari belirtmiglerdir.

Son olarak arastirmada 6gretmen adaylarmim laboratuvar uygulamalarina yonelik algilarinin metaforlarla
ortaya c¢ikarilmasi amaclandigindan, elde edilen bulgulari desteklemek ve daha agiklayici bir sekilde ifade
edebilmek igin dgretmen adaylari ile goriismeler yapilmistir. Bu kapsamda dokuz 6gretmen adayr ile goriisme
yapilmis olup, 6gretmen adaylar1 her bir kategoriden en az iki kisi olacak sekilde se¢ilmistir. Goriismelerde
O0gretmen adaylarindan belirtmis olduklari metaforlar1 neden belirttikleri ve nedenleri ile tekrardan agiklamalar
istenmistir. Goriismeler sonucunda adaylarin formda yazdiklari ifadeleri destekledigi ve metaforlarini tekrar kendi
ifadeleri ile agiklamaya calistiklar1 tespit edilmistir. Ogretmen aday: ifadeleri asagida yer almaktadir:

“Fizik laboratuvarinda stirekli yeni bir seyler deneyerek égrenebiliyorum. Laboratuvarlart seviyorum. Teorik
bilgimi destekliyor. Aymi zamanda orada gozlem yapabiliyorum. Laboratuvarlar soyut bilgilerimi
somutlastirmami saglyor. Bu nedenle fizik laboratuvarini bir oyun hamuruna sekil vermek gibi diisiiniiyorum.
Elimizdeki hamurlart kullanarak, deneyerek onlara sekil veriyoruz ve onlart anlamly bir sekilde birlestiriyoruz.
Boylece teorik bilgilerimi kendim deneyerek somutlastirabiliyorum.”

“Laboratuvari ¢ok seviyorum. Laboratuvarlarda deneyleri yaparken gézlemliyorum ve bu yaptigim gozlemler
soru ¢ozerken aklima geliyor, bana yol gosterici oluyor. Aslinda fizik laboratuvarlari yemek yapmak gibidir.
Oncelikle emek istiyor, seni ugrastirtyor. Daha sonra malzemeleri ézveri ile ortaya koydugumuzda iiriiniimiiz
ortaya ¢ikiyor. Laboratuvarlarda da adim adim ilerleme, emek, bilgileri sirasiyla birlestirme ve iiriinii ortaya
¢tkarma basamaklari yer almaktadir.”

“Her seyin iginde fizik oldugu icin fizigin uygulama alant olan laboratuvarlari ¢ok eglenceli buluyorum. Fizik
laboratuvarlarinmi lunaparkta oyun oynamaya benzetiyorum. Lunaparklarda oldugu gibi hem egleniyorum hem
ogreniyorum. Ayni zamanda dgretici olan bu bilgiler bende kalici hale geliyor.”

“Laboratuvarlarda deney yaparken ben derslerden daha ¢ok diisiiniiyorum. Ciinkii ogrendigim teorik
bilgilerimin hangilerinin hangi sirayla bir araya getirdigimde ne olacagini merak ediyorum. Laboratuvarlarda
derste verilen bilgileri uygulamaya koyma ve merakimi giderme sansim oluyor. Soru isaretlerime cevap
bulabiliyorum. Ashnda laboratuvarlari belgesel izlemekle bagdastirryorum. Ben belgesel izlerken de merak ederek
ogreniyorum. Merak ettiklerime yanit bulmamla daha anlamli 6greniyorum. Ayni zamanda gorsellikle kafamdaki
ayrintilar kalict olarak birlesiyor.”

“Laboratuvarlar sayesinde teorik ogrendigim soyut bilgileri somutlagtirabiliyorum. Fizik laboratuvarim
atolyede ¢alismak gibi diisiiniiyorum. Aklimizdaki fikirleri deneyimleme sanimiz oluyor ve somut veriler elde
edebiliyoruz. Atélye ¢alisanlari gibi teorik olan seyleri uygulamaya dékerek iiretim yapiyorlar. Bizde teorik
bilgilerimizi uygulamalarla gérsellestiriyoruz, tiriin elde edebiliyoruz ve boylece gorsellikle kalici 6grenme
saglayabiliyoruz.”

“Laboratuvart seviyorum ¢iinkii laboratuvarlar dersleri renklendiriyor. Bana gére laboratuvarlar egitici bir
oyun oynamak gibidir. Ciinkii eglenirken ogrenebiliyoruz. Bilgi birikimimiz var ama neyi nereye hangi sirayla
koyacagimizi tam bilmiyoruz ama sonra bu bilgileri uygun bir sekilde bosluklara yerlestirerek hem egleniyoruz
hem de 6greniyoruz.”

“Laboratuvarlar bana gore yemek yapmak gibidir. Ilk énce pazara gitmek gerekiyor gerekli malzemeleri
almak gerekiyor. Daha sonra bu malzemeleri kullanarak bilgilerimizi birlestirebiliyoruz. Laboratuvar dersleri
oncesinde ve islem sirasinda emek istemektedir. Sonug olarak fizik derslerinin mutfaginin laboratuvarlar oldugunu
diigtiniiyorum. Ciinkii is asil mutfaginda ogrenilir, emek olmadan da sonu¢ olamaz. Malzemeleri dogru bir sekilde
tarifine uygun birlestiriyoruz ve bu sekilde kendi emegimizle anlamli 6grenme saglanmis oluyoruz.”

“Laboratuvar dersi en sevdigim dersler arasinda yer aliyor. Ben laboratuvar derslerinde ¢ok egleniyorum.
Eglendigim kadar da aslinda 6greniyorum. Bu nedenle bana faydali oluyor. Fizik laboratuvarin ben lunaparkta
oyun oynamaya benzetiyorum. Lunaparkta ben ¢ok eglenirim ve oradaki aletlerin ¢alisma prensibini hep
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diigtintiriim. Fizik laboratuvarinda hizli trenin ve dénme dolabin ¢aligsma prensiplerini 6grendim, artik eglendigim
aletlerle ilgili sahibiyim de diyebilirim. Kisacast fizik laboratuvarinda lunaparkta oyun oynamak kadar
egleniyorum ve ayni zamanda bir¢ok kavramsal bilgiyi eglenirken dgreniyorum.”

“Fizik laboratuvarini seviyorum ve bana yol gésterici oldugunu diigiiniiyorum. Eksik bilgilerimi laboratuvar
dersleri sayesinde tamamlayabiliyorum. Fizik laboratuvar: aslinda navigasyon kullanmak gibidir. Ciinkii bana yol
gasteriyor sonuca dogru bir sekilde uygulamali ve anlamli Ggrenme gergeklestirerek ulasmami sagliyor.
Laboratuvardaki deneylerin beni yonlendirmesini seviyorum. Boéylece sonuca en kisa ve dogru yoldan
ulasabiliyorum.”

Tartisma, Sonug ve Oneriler

Arastirmada fizik 6gretmenligi adaylarinin “Fizik laboratuvar uygulamasi” kavramma yonelik algilarinin
metaforlar araciligiyla belirlenmesi amaglanmistir. Arastirmada, 46 fizik 6gretmen adayinin fizik laboratuvar
uygulamasi ile ilgili 10 metafor {irettikleri belirlenmistir. Bu metaforlar arastirmacilar tarafindan yaparak ve
yasayarak 6grenme temasi kapsamida yedi kavramsal kategori altinda toplanmustir. Ogretmen adaylarinin siklikla
kullandiklar1 ‘Atoélyede calismak’, ‘Yemek yapmak’ ve ‘Lunaparkta oyun oynamak’ metaforlart ile fizik
laboratuvar uygulamasina yonelik algilar belirlenmistir. Bu metaforlarin yaninda adaylar ‘Hayat’, ‘Egitici bir oyun
oynamak’, ‘Oyun hamuruna sekil vermek’, ‘Fabrikadaki isleyis’, ‘Belgesel izlemek’, ‘Navigasyon kullanmak’ ve
‘Lisansiistii 6grenim gérmek’ gibi kavramlar1 da ifade ettikleri tespit edilmistir. Ogretmen adaylari tarafindan ifade
edilen metaforlarin cogunlugunun gorsel etkiyle 6grenme kavramsal kategorisi altinda yer aldig1 saptanmustir. Bu
kavramsal kategoriyi emek vererek Ogrenme, eglenerek Ogrenme, deneyerek Ogrenme, gelisim saglayarak
ogrenme, merak duygusuyla 6grenme ve yonlendirilerek 6grenme kavramsal kategorileri takip etmektedir.

Alan yazm incelendiginde Cif¢ili ve Kirbaglar (2015) tarafindan gerceklestirilen calismada, genel fizik
laboratuvarina yonelik 6gretmen adaylarinin anlamli 6grenme kategorisi igerisinde hayat metaforuna, eglenerek
ogrenmede kategorisinde de oyuncak diikkani, oyun alani metaforlarina yer verdigi belirlenmistir. Arastirmada
oldugu gibi hayat metaforu ile laboratuvarlarda deneyerek ogrenmenin gergeklestigi savunulmaktadir.
Aragtirmada deneyerek Ogrenme kavramsal kategorisi altinda hayat metaforu ile birlikte bulunan, ancak
alanyazinda yer almayan oyun hamuruna sekil vermek metaforuna rastlanilmistir. Ogretmen adaylar1 bu metafor
ile hayat metaforunda oldugu gibi kendilerinin ugrasarak, deneyerek ve yaparak bilgiyi daha anlamli 6grendiklerini
vurgulamaktadirlar. Gunstone ve Champagne (1990), &gretmen adaylarina yeterli siire verildigi takdirde
laboratuvar uygulamalarinda etkilesimler ve yansimalar sonucu anlamli 6grenme oldugunu ifade etmislerdir.
Ayrica fizik laboratuvarmin aragtirmada lunaparkta oyun oynamak, egitici bir oyun oynamak ve alanyazinda oyun
alan1 metaforu ile bagdastirilmasi sonucu, deneylerin 6gretmen adaylari tarafindan aslinda oyun gibi diistiniildigii
ve bu sekilde eglenerek 6grenmelerinin gergeklestigi sdylenebilir. Fizik laboratuvar uygulamalarinin 6grenmeyi
anlamli ve kalict kildigi, ayn1 zamanda 6gretmen adaylarinin laboratuvar uygulamalarinda aktif rol alarak derse
karst olumlu bir bakis agis1 gelistirdikleri diisiiniilmektedir (Domin, 1999; Hofstein, 2004). Hofstein ve Lunetta
(1982) tarafindan gergeklestirilen arastirmada, laboratuvar uygulamalarindan oyun gibi diisiiniilerek zevk alindig
ve dgretmen adaylarmin derse karsi tutumlarinda laboratuvar uygulamalarinin etkili oldugu tespit edilmistir. Bu
kapsamda Hofstein ve Lunetta (1982)’nin arastirmasinin, bu arastirmayi destekler nitelikte oldugu sdylenebilir.
Atolyede calismak metaforunun arastrmada gorsel etkiyle 6grenme kavramsal kategorisi icine girdigi
bilinmektedir. Alanyazinda teorik derslerde Ogrenilen kuramsal bilgilerin ve soyut kavramlarin
somutlastirilmasinda ve daha anlasilir hale gelmesinde laboratuvar uygulamalarmin etkililiginin s6z konusu
oldugu belirtilmektedir (Hofstein ve Naaman, 2007). Burada gorsel etkiyle 6grenmenin kavramlarin 6greniminde
onemli rol oynadigi dile getirilmekte ve arastirmanin sonucu desteklenmektedir. Ayni zamanda &gretmen
adaylarmin bilgiyi kendi kendilerine kesfetmeleri, problem ¢6zme yeteneklerinin ve el becerilerinin
gelistirilmesinin saglanmasi ile konular1 daha iyi 6grenebildikleri Sahin-Pekmez (2001)’in ¢aligmasinda yer
almaktadir. Bu ifadenin ise arastirmada yer alan yemek yapmak metaforu ile ortiistiigii sdylenebilir. Cilinkii
arastirmada oldugu gibi 6gretmen adaylari kendi kendilerine ve el becerilerini kullanarak, yani emek vererek daha
iyl 0grenmenin gerceklesebilecegi ifade etmislerdir. Bunlarin yani sira alanyazinda laboratuvardaki 6grenme
yaklagiminin da 6grenmeyi etkileyen etmenler arasinda yer aldigi belirtilmektedir. Laboratuvar uygulamalarinda
benimsenecek Ogrenme yaklasimi ile Ogretmen adaylarmin merak duygusunu ortaya ¢ikararak bilgiyi
sorgulamalar1 ve aragtirmalar1 beklenmektedir. Arastirmada da ifade edildigi iizere, belgesel izlemek metaforu
laboratuvar uygulamalariin merak uyandiricy, ilgi ¢ekici, 6gretici oldugunu ortaya koymaktadir. Arastirmada elde
edilen sonug aslinda 6gretmen adaylarinin merak duygusuyla 6grenmelerine fizik laboratuvar uygulamalarinin
yardimer oldugu gostermektedir (Hofstein ve digerleri, 2004). Arastirmada gelisim saglayarak kavramsal
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kategorisi altinda yer alan lisansiistii 0grenim gormek ve fabrikadaki isleyis metaforlar1 ise, laboratuvar
uygulamalarinda asamalar dogrultusunda ilerlendiginde anlamli 6grenmenin gergeklesebilecegini belirtmektedir.
Feyzioglu ve digerleri (2011) tarafindan gerceklestirilen arastirma bu sonucu destekler nitelikte olup, uzun siirecte
kavramlar arasindaki iliski kurularak daha kalict 6grenmenin gergeklesebilecegini ve bu sekilde verimliligin
artabilecegini ifade etmektedirler. Son olarak yonlendirilerek &grenme kavramsal kategorisinde bulunan
navigasyon kullanmak metaforu ile 6gretmen adaylar: eksik olduklari ya da daha iyi 6grenmek istedikleri bilginin
yonlendirilme ile kalici hale geldigini belirtmislerdir. Alanyazinda, deney foyleri ve dgretim elemani esliginde
gergeklestirilen uygulamalarin 6grencinin daha ¢ok dikkatini ¢ektigi ve bunun 6gretmen adaylarin basarilarina,
bilimsel siire¢ becerilerinin gelisimine katki sagladigi yer almaktadir (Acisl, 2014). Kisacasi, fizik laboratuvar
uygulamalarina deney foylerinin ya da 6gretim elemaninin rehber olmasi ile anlamli 6grenmenin gerceklesebildigi
savunulmaktadir. Tiim sonuglar dogrultusunda ise, fizik egitiminde laboratuvar uygulamalari olmadan istenilen
hedeflere ulasilamayacagi ortaya ¢cikmaktadir.

Aragtirmada elde edilen diger bir sonugta 6gretmen adaylarmmn fizik laboratuvar uygulamalarma yonelik
olumlu metafor gelistirdikleri, ancak sinif diizeylerinde ifade edilen kavramsal kategorilerin ve ifade edilis
sikliginin degistigidir. Ogretmen adaylarmin olumlu metafor iiretmeleri iiniversitedeki egitim ve dgretim siirecinde
laboratuvarlarin amacina uygun gerceklestirildigini diigiindiirmektedir. Bunun yani sira fizik 6gretmen adaylarinin
fizik laboratuvar uygulamasi kavramina yonelik gelistirdikleri metaforlar 6gretmen adaylariin 6grenim goérdiigi
sif seviyesine gore incelendiginde, 6gretmen adaylarmnin ¢ogunlugunun gorsel etkiyle 6grenme kavramsal
kategorisini belirttigi goériilmektedir. Bunu takiben emek vererek ogrenme ve eglenerek &grenme kavramsal
kategorileri gelmektedir. Ogretmen adaylarmin siklikla bu kavramsal kategorilere yonelik metafor iiretmeleri,
laboratuvar uygulamalarinda eglendiklerini, yaparak yasayarak ogrendiklerini ve soyut kavramlar1 gorsellikle
somutlastirabildiklerini gostermektedir. Ardindan deneyerek dgrenme ve gelisim saglayarak 6grenme kavramsal
kategorilerine yer vermelerinin ise, teorik olarak edinilen bilgilerin siireg igerisinde deneyerek ve iligkilendirilerek
anlamlandirildigii ~ diigiindiirmektedir. Son siraya Ogretmen adaylar1 merak duygusuyla Ogrenme ve
yonlendirilerek 6grenme kavramsal kategorilerini koymuslardir. Bu kapsamda da fizik laboratuvar
uygulamalarinin merak duygusunu arttirdig1 ve rehber esliginde 6grenimin gergeklesebileceginin diisiiniildiigiinii
ortaya ¢ikmaktadir. Ogretmen adaylar1 tarafindan ifade edilen kavramsal kategorilerden yola ¢ikildiginda, fizik
laboratuvar uygulamalarinin 6gretmen adaylarinin mesleki gelisimlerine fayda saglayacagi diistiniilmektedir.

Sonu¢ olarak, fizik egitiminde &gretmen adaylarinin gozlem ve deneye dayali olarak arastirma yapma
becerisinin gelistirilmesinin 6nemli oldugu bilinmektedir. Fizik laboratuvar uygulamalarinin sonucunda da
ogretmen adaylarinin aktif katilimi saglanarak etkili ve kalici 6grenmenin gergeklestigi soylenebilir. Ciinki
laboratuvarlar yaparak yasayarak 6grenmeye imkan saglamaktadir. Ayni1 zamanda 6gretmen adaylarinin bilgi ve
beceri agisindan daha donanimli hale gelmeleri laboratuvarlarda amaglanmaktadir. Bu siireg icerisinde 6gretmen
adaylariin gelisimlerine yardime1 olunmasi gerektigi 6nerilebilir (Sar1, 2013). Bunlarm yaninda 6zellikle konular
icerisinde yer alan fizik kavramlarini 6gretmen adaylarina daha iyi kavratabilmek, onlardaki merak duygusunu
ortaya c¢ikarabilmek, motivasyonlarini arttirabilmek ve yasayarak, dokunarak, gdzlemleyerek Ogrenmelerin
gerceklesmesi igin fizik laboratuvar uygulamalarinin gerceklestirilebilecegi uygun ve donanimli ortamlarin
olusturmasi gerektigi diisiiniilmektedir (Giines ve digerleri, 2013).
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