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Abstract

In this study, it was aimed to determine the edfeftthe problem posing
instruction on the students’ physics problem sgvjperformances. The
research was conducted in 2009-2010 academic ymainiroductory
physics course. University freshman students waerelled the study. The
pretest and posttest research model with contra@ugrwas used in the
study. The research was performed on two groupsghnaare the control
and the experimental groups. During the researchoblem posing
instruction was applied to the experimental growfereas in the control
group, traditional instruction was applied. Thesearch data was collected
by using Classical Physics Test, which was prepamedietermine the
problem solving performance of the students. Th& tesults were
evaluated by using a Problem Solving Rubric. Thia deas analyzed by
SPPP.10.0 and it was found that the effect of gwbbosing instruction on
the problem solving performance of the students iwaspositive way and
at a significant level.
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TEMELF 1ZiK DERSINDE PROBLEM
TASARIMININ PROBLEM COZMEYE ETK iSI

Ozetce

Bu calgmada, problem tasarlayarak yapilargrétimin, d&rencilerin fizik
problemlerini cbzme performanslarina  etkisinin Hehmesi
amaclanmgtir. Arastirma 2009-2010 &tim ve @&retim yilinda temel fizik
dersinde Universite birinci sinif géencileriyle gercgeklgirilmi stir.
Calismada o©ntest,-sontest kontrol gruplu deneme moddlarkimistir.
Aragtirma kapsaminda deney ve kontrol gruplari saduoulmus, deney
grubunda problem tasarlayarak yapilangrétim yontemi kullanilirken,
kontrol grubunda gelenekselgi@tim yontemi kullanilngtir. Arastirma
verileri, 6grencilerin problem ¢6zme performanslarini belirldramaciyla
kullanilan Klasik Fizik Sinavi'ndan elde ediktii. Klasik Fizik Sinavi
sonugclari Problem Cézme Rugirkullanilarak degerlendirilmis ve SPSS 10
paket programiyla analiz edilgtir. Arastirma sonucunda, problem
tasarlayarak  yapilan  gretimin  &rencilerin  problem  ¢6zme
performanslarini istatiksel olarak anlamh birsekilde etkiled§i
belirlenmistir.
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1. INTRODUCTION

The goal of physics instructors is to develop tiuelants’ conceptual
learning and their problem solving performancesphysics. Students
should be able to apply physics concept in to theblpm solving.
Instructors are responsible to develop studentsbblpm solving
performances. Experienced instructors recognizeithapite of their best
efforts, many students emerge from their studyhyfspcs with serious gaps
in their understanding of important topics. In tast two decades, physicists
have begun to approach this problem from a scienpérspective by
conducting detailed systematic studies on the iegrand teaching of
physics. These investigations have included a watesty of populations,
ranging from high school physics to university aguctory physics courses

[1].
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In recent years, researchers and educators have begncorporate
problem posing into teaching and learning actisitia the literature review,
it is seen that especially mathematics educatoysnpare attention to the
problem posing [2,3,4,5,6]. Problem posing involtes creation of a new
problem from a given situation or experience and take place before,
during and after solving a problem [7]. There islase relation between
problem solving and problem posing. On the otherdhgroblem posing
takes students beyond the parameters of the solyimcesses [8].
Recognizing the importance of problem posing asnéegral part of the
mathematics curriculum, the National Council of dlears of Mathematics
(NCTM, 1991) urges teachers to provide opportusitfer students to
formulate their own problems [9].

Problem posing may be considered as an instrudtsirgtegy or a
goal itself, and allows students to formulate peofd, using their own
language, vocabulary, grammar, sentence struatorgext, and syntax for
the problem situation [10,11]. Researchers examipedblem-posing
abilities ranging from elementary school studemtgptospective teachers
[12,13,14]. Although the course of physics is qappropriate for problem
posing activities, there is little research on peab posing in physics.
Problem posing is a powerful assessment tool farbipg students’
understanding of the physics concept, as well @is #dbility to transfer their
knowledge to novel contexts [15]. So, physics teagltan improve their
students’ physics knowledge, problem solving penfamce and conceptual
learning by incorporating problem posing activitiet® their classrooms.

Problem posing activities in the classroom improstidents'
problem-solving abilities, reinforce and enrich ibasoncepts, foster more
diverse and flexible thinking and alert both teactsd children to
misunderstandings and preconceptions [2,11]. Alghouarious aspects of
problem posing have been examined, far less attehths been paid for the
assessment of problem posing which was studied lbgwaresearchers
[3,12,16]. Educators have recently paid more atianto problem posing;
therefore they have incorporated it into classromstruction. Various
aspects of problem posing were researched, sut¢heaselation between
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problem posing and problem solving, effectivendsgroblem posing task,

strategies used to pose problems etc. When thatlitres were scanned, No
study was found on physics problem posing in TurkByere are only a

limited number of studies devoted to problem posimgnathematics. So

this study is significant for physics education.

2. METHODOLOGY
2.1. Research Design and Participants

In this research, a quasi-experimental design avipine-test and post-
test was implemented. The participants of the stwdye 110 university
freshman students who enrolled the study in intctmhy physics course
during the 2009-2010 academic year.

The research was carried out on two groups, whickrew
experimental and control groups. In experimentalugr problem-posing
instruction was applied, whereas in the controugré&raditional instruction
was applied.

2.2.  Collection and Analysis of the Data

Research data was collected by Classical Physisstiiat consists
of five classical physics problems, prepared by tbgearcher. The test
results were evaluated by a problem-solving rubwitch was developed by
a researcher [17]. The data were analyzed by uSR&P statistical
program. Independent samples of t-test were usedcdonparing the
problem solving performances of both groups.

2.3. Procedure
The study was performed during the fall semesténenintroductory
physics course covering kinematics and dynamichenexperimental and

the control groups. There were 56 students inettperimental group and
there were 54 students in the control group. Dutivegresearch, problem-
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posing instruction was used with the experimentalug and traditional
instruction was used with the control group oveesod of 10 weeks.

The details of the procedure were given as follows

1. The Classical Physics test was given to thé gobups as a
pre-test in order to determine the initial problsoiving performances of
the students in the first lecture.

2. Before teaching of planned chapters, the stsdanluded in
experimental group were informed about problem mpsinstruction,
benefits of problem posing activities and resultshe research related to
problem posing instruction in the world. Besiddg students included in
the control group were informed about traditiorredtiuction and problems
of the students related with physics lecture. Alsy were informed about
how they would study to be successful in physics.

3. The following lecture, the main concepts weneg to the
students about the motion in one dimension. Theareber mentioned
about, velocity, acceleration, displacement, spedin a traditional way in
both groups. During the research period, the theateparts of the lecture
were given to the both groups at the same way.

4. After theoretical teaching, two different pedares were
applied to the experimental group and the controlig. In the experimental
group, a problem was written and solved on thekbleard. Solution of the
problem was discussed in the class with studertsstddents participated
to the discussion. Then researcher asked studeragd extra questions to
the problem. This is the beginning of problem pgsinstruction. The
students were requested a few questions to addet@roblem. Questions
were related to the problem that was solved orbtdad. Meanwhile, in the
control group, problems from the textbook were sdlon the board by the
researcher and the students. It was focused osirthiar problems in both
groups.
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5. For the following lectures, in experimental @oo
participants were given the opportunity to posedrtbgn problems in a
given task through the instructional treatment.tiBipants were asked to
generate problems from the given tasks. The quafifgroblems in which
students generated depends on the given task Thi2¢e different tasks
were given to students during problem posing acsi They posed
problems in the classroom during instructional ttreent and also they
posed problems as a homework assignment. Partisipaad no prior
problem posing experience but they were aware efatell feature of well
posed problems, because they had solved many pisbturing their
academic life. Researchers read and explainedithetidns of the problem
posing tasks to the participants. It was explaitied they could scan all the
problems on their textbook to get experience ahbetkind of problems
related with their topic, but they were not allowtd take any problem
without change. They were forced to pose their prablems.

First task: “Pose a problem which is related witlygics topic that
you have studied in the classroom”.

Second task: “Pose a problem from a given problgmsing re-
formulation strategy”.

Third task: “Pose a problem from a given set obinfation or a
problem statement”.

Firstly, participants posed problems related wtik first task and
then they posed problems by using re-formulatioatesgy related with the
second task, lastly they posed problems from gse&inof information or
problem statement related with the third task. tRerfirst task, they had no
experience on problem posing and also they hadsttagy information
about problem posing strategies. They posed prabldreely. The
researchers wanted to determine, problem posingcagpof the students
and properties of the problem posing products kyhip of first task.
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After the first task, participants were given infation about the
problem posing strategies related with the secortithe third tasks. The
researchers posed some problems as guiding exanipieg helped and
guided the students how to pose physics probleresn Btudents applied
what they had learned by posing a problem. Forsdwodnd task; “What if
not” problem posing strategy was used which wazld@ed by Brown and
Walter (1983). In this strategy, students pose maeblems from a
previously solved problem using a process of extgndhe original
problem, changing the context of the original pent] switching the given
and wanted information, changing the given, anchglmey the wanted and
varying the conditions, numbers or goals of thgiagl problem.

Finally, the students posed problems from a givatrosinformation
or problem statement.

Researchers gave problem-posing tasks as a homeassiggnment
to the students who attended the experimental gréugo, problem-
solving tasks were given to the students who aéértikde control group.

3. RESULTS

The Classical physics test was applied both expriat and control
group as a pre test and post test in order to wbdbe effect of problem
posing instruction on problem solving performance the students.
Arithmetic mean of pre test and standard deviatdnthe scale were
calculated. t-test was performed to check the nmgguli difference between
the average of the groups and the results are sbhawmble-1

Table 1 The Classical Physics Test Pre-Scores of Expentiah and Control Groups

Groups N X SD df t p

Experimental 56 23,43 14,01
108 .223 .824
Control 54 22,80 15,73
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As it can be seen from Table 1, according to pet-$cores, there is
no meaningful difference between experimental arwhtrol groups
regarding their problem solving performances. A¢ theginning of the
research, problem-solving performance of both gsowps found the same
[t (108) = 0.223; p> 0.05].

Problem solving performance of the students inetkgerimental and
control groups was determined after the researatotopare the effects of
the problem posing instruction. Therefore, thehangtic mean of the post-
scores and standard deviation of the Classicali&hysst were calculated
and t-test was applied to check the difference bebhnthe averages of the
groups if it was meaningful or not. Results carséen on Table 2.

Table 2. The Classical Physics Test Post-Scores of Expetahand Control Groups

Groups N X SD df t p

Experimental 56 70,80 14,64

108 4,256 .000
Control 54 56,26 20,78

Table 2 shows that there is a significant diffeeerbetween the
experimental and control groups regarding their bjgm solving
performances in favor of experimental group atethe of instruction.

4. CONCLUSION

Over the past two decades, researchers have hebngt problems
of physics education in order to make our physiasses work effectively.
One of the main problem in physics education iglestis’ having difficulty
in problem solving. Many instructors generally beé that problem solving
leads to understanding of physics but studentstdm@w how to apply the
mathematical skills they have to particular probktaation in physics.

In this study we focused on problem posing instamcin physics
course. Problem generation is the process of pasipgpblem based on a
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set of information. Generated problems may incladditional information
to the original set but must be related to theioalgset of information.
Earlier researches show that there is a strongjoe$hip between problem
posing instruction and problem solving performaatthe students [2,15].

Problem posing allows students to formulate prokleosing their
own language, vocabulary, grammar, sentence stejctontext and the
syntax for the problem situation. Students wereedsto write and solve
their own original physics problems and then shéaee results in group
interactions with their peers. Problem posing aflostudents to view
physics from the perspective of a physician whheyt are engaged in
problem posing activities. According to Silver (899 problem posing
provides a potentially rich area to develop matherabthinking .

In this research, it was determined that problersirgpinstruction
was effective on the problem solving performanceshe students. This
result of the research was supported by the otiuelies carried out in the
past [2,15]. Problem posing instruction developbd problem solving
performance of the students in the experimentalgro
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