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The Problem Solving Steps, Related Activities Which Can Be Used in These

Ogretim Yodntemi Olarak Kullanilan Problem Cézme Adimlari, ilgili

Steps and Their Evaluation

Etkinlikleri ve Degerlendirilmesi

Nurdan Kalaycl
Gazi University

Abslracl

In (his study, based on nine general slcps and their related eighly-two activities, which ilave been
devcloped by the researcher and which can be used in 1he problem solving process deployed in elementary
level social Science courses, it is aimed to determine which of the activities stated by the participanl tcachers
to have been performed are actually applied in the elass setting, and to find out the reasons for their not
applying part of iliese activities. The original cighty-two activities of problem solving methods are gatiered
utuler nine general steps. Based on the observations of elasses and interviesvs wilh teacliers about the eighty-
I\vo activities, dala is gathered and interpreled. it is folnd that tcachers arc not applying lhe problem solving
method and its steps as systematically as they State in Ihe social Science courses at the elementary school
level. Tsvo of the imporlant results of (he research are that teachers are not applying this method because of
their lack of adequate knnsvledge and esperiencc about it and also because of the lack of an easily applicable
model for the method. To overeome this problem, in-servicc training courses .should be organized or leacher
guides should be published.

Key Words: Problem solving steps. Problem solving activities, Social Science course instruetion

6z

Bu calismada, ilkogretim diizeyinde sosyal bilgiler dersindeki problem ¢ézme sirecinde kullanilabilecek
ve arastirmaci tarafindan gelistirilmis dokuz genel adim ve bu adimlarla ilgili seksen iki etkinlik temel
alinarak, 6gretmenler tarafindan kullanildigi belirtilen etkinliklerden hangilerinin gercekten sinif ortaminda
kullanthp kullaniimadi§i ve kullaniimayan adini veya etkinliklerin kullaniimama sebeplerinin belirlenmesi
amaglanmistir.

Seksen iki etkinlikle ilgili olarak, ogretmenlerle yapilan gérisme ve siniflarda yapilan gozleme
dayanarak veriler toplanmis ve yorumlanmistir. Ogretmenlerin problem ¢6zme yontemini, sosyal bilgiler
dersinde belirttikleri dlgiide ve gerekti§i kadar sistematik islemedikleri belirlenmistir. Bu yoéntemi, yeterli
bilgileri ve deneyimleri olmadid icin ve kolaylikla uygulanabilecek bir problem ¢dzme modelinin yoklugu
nedeniyle uygulayamadiklarim agiklamislardir. Bu zorluklari asmanin yolu, bu konuda 6gretmenlere
liizmetici e@itim verilmesi ve problem ¢ézme ydntemini kolaylikla uygulayabilecekleri 6§retmen
kitapgiklarinin hazirlanmasidir.

Analilar Sézcukler: Problem ¢ozme adimlan, problem ¢ézme etkinlikleri, sosyal bilgiler dersi dgretimi.

lutroduction

Problems generally involve uncertainty and situalions
that ale not kio\vn exactly and clearly and involve
questions or relations that contain difficulties. In other
\vords, a problem is a State of imbalance, inconsistency
and vagueness. Bingham (1958) defines a problem as an
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obstacle in the achievement of a target that has been set
by the problem solver. He States that ali problems have
three common points:

* An individual has a self-set aim.

e There is an obstacle before the reaching of this aim.

e The individual is placed 1inder stress as he strives to

reach this aim.

Around forty two years after this definition of a

problem by Bingham, Adair (1997) offered aliother
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definition: a problem, he said, is a barrier placed in front
of you, an obstacle that prcvents you frorn achieving
your goal. Stevens (1998) defined a problem as the
difficulties preseni in the transition frorn a cerlain setting
or State to a more preferred setting or State. For him,
problem solving is a process in which sorne condilions
are transfoniied into other, more preferred conditions.
Vangundry (1996) regarded a problem as a gap betvvecn
the current State and the State that should exist. Kneeland
(1999) said that a problem is the difference betvvecn the
current State of something and its desired State.
Defitiitions of the last two researehers are alike in that
they bolli speak of a difference betvveen two States.
Kneeland defined problem solving as an attempt to
remove this difference.

Tlic definitionn of problem solving involves a broad
range of activities frorn the field of mathematics and
logic to physical and social Sciences. The steps of the
solilion process vary according to the quality of the
problem. Sucli a variation in the solution process leads
to diffcrences in the offered definitions of problem
solving. Hencc Wilkes (1979) has defined a problem as
a thing, event or a person that is difficult to dcal with or
to solve.

Morgan (1961) defined a problem as a situation of
conflict in vvhich a person faces obstacles as he or she is
trying to rcach an important goal. Problem solving is a
thinking process that begins witli the recognition of (he
problem and ends wiith its solution. in the study of
Jonassen (2000) problenis are classified under eleven
main categories. According to this classification, our
study can be regarded as a Desigil Problem based on his
classification criteria.

The Steps of the Problem Solving Process

Problem solving could be defined as a cognitive-
behavioral process in wvhich certain logical steps are
follovved systematically to solve the problem at hand.
Gagne (1970) vievvs problem solving as an intelleetual
skill and groups the learning outeomes into five
categories as follovvs: intelleetual (melital) skills, verbal
knovvledge, motor or behavioral skills and, cognitive
strategies.

Devvey (1910) undertook some research on the
problem solving process and developed a problem
solving method based on principles related to Reflective
Thinking. In the process of scientific problem solving
both deduetion and induetion are used simultaneously.
By his study Devvey formed the necessary thcoretical
basis of the scientific method for educational uses.

Devvey (1910) stated that thinking and problem
solving are closely integrated. In this sense, according to
Cahan (1992), Devvey assumed that thinking is the samc
as queslioning. At the sanie time, as stated by Greenberg
(1992), Devvey regarded classrooms as scientific
laboratories. The “Approach of Learning by Problem
Solving” method is as follovvs:

» Recognition of the problem and its existencc

» Gathering of the data related to the problem

» Development of Solutions

» Testing the Solutions by trial and error

» Gathering of information about the implementation

of the Solutions

e Summarizing the steps that are used up to this point

e Dcvcloping a new application plan based on

lessons learned frorn previous steps.

The steps ineluded in Barth® problem solving model
(1996) are as follovvs:

¢ Experience

¢ Variation and unccrtainty

¢ Identification of the problem

¢ Developing a testing mechanism

» Research and proof

» Generalization

Hicks’s (1994) model, which requires an individual to
knowv beforehand a problem-solving model, is made up
of six steps. The individual should rearrange it
according to his or her owwn conditions. The steps are as
follovvs:

* Problem (Mess)

+ Data collection

 Redcfinition

¢ Development of the proper Solutions

« Selection of the best solution

» Approval of the solution and implementation

Bagayoko, Kelley and Saleem (2000) stated that in
every kind of problem solving method, the five main
steps that constitute the problem solving model have to
undergo considerable improvement.
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Arenofsky (2001) developed a three step problem
solution model:
» Acknowledgement of the existence of a problem;
Identification of its limits and conditions
e Creation of the proper strategy to solve the
problem; data collection; necessary infomiatiol
and source collection necessary for the application
of the created strategy.
» Monitoring the problem solving process as a \vhole
and the evaluation of the solution
In Shor’s (1980) problem-solviiig model, in turn, the
first step is observation, the second one is investigation,
and the third one is solution. The “observation” step is
carried out to define the problem. In the second step,
“investigation”, research is carried out in order the test
the hypothesis. In the third step, “solution”, the original
problem is restriictured.
Bingham’s (1958) eight-step model is as follows:
» Acknowledgement of the need to solve the problem
« Explanation of the problem, acquiring familiarity
%.ith its characteristics and field; attempt to
» comprehcnd the other related problems
» Collection of the information
» Selection of the proper data and its arrangement
« ldentification of the possible Solutions
» Evaluation of the possible types of solution and
selection of the best one among the alternatives
» Implementation of the accepted solution
¢ Evaluation of the method employed
Seefeldt and Barbour (1986) pointed out that a child
who attempts to understand how a carpet becomes \vet
and a scientist who tries to find a cure for cancer use the
same steps of the problem solving process. Caban
(1992) emphasized the utility of Devvey’s problem
solving approacli in an elementary school setting.

Related Studies

Bock and Laurice (2000) stated that the problem
solving method is used \vith the aid of experts to help the
children \vho have difficulties in academic learning.
West and Idol (1990) developed a model that could be
used for problem solving in groups.

Bagayoko, Kelley and Saleem (2000) have proposed a
ne\v problem solving model. They divided problems

into two groups as ordinary problems and academic
problems. The distinction betvwveen them is that the
academic problems are fully defined, whereas the
ordinary problems cannot be defined in full.

Gustafson and Rowel (1998) also proposed several
technological problem solving models. In the study
children develop a planning strategy to solve problems
wilh experts’ help.

Lee-Kam et al. (2000) conducted a study to determine
at wvhich levcl primary school science teachers could
teach the problem solving method. The majority (65 %)
of them stated that they used the problem solving
method in their Science courses. It was reported however
that the teachers did not know this method very well and
they did not employ it cffectively. Our research has also
prodiiced similar resiilts.

Lavvrens (1990) found that, although problem solving
is one of the goals of the American Basic Education
Curriculum, its practice is significantly different.
Problem solving is not adequately applied in schools.
This finding is parallel to the situation in Singapore and
in Turkey.

Fensel and Motta (1997) argued that the field of
application is not so important, as problem solving can be
used in ali stnictures, functions and topics. With the use
of quality examples, problems can be solved more easily
through computers. The reasons for teachers’ ignorance
of this method are investigated in various studies like
Clark and Pcterson (1986), Aubusson and Webb (1999),
Laat and Watters (1995) and Ramsey and Gassert (1996).
In these studies, the factors that have an impact on the
teaching methods and strategies of teachers on the topic
of problem solving are examined. Such factors are
grouped into two classes as extemal and internal.

Campagne and Klopher (1997) and Rutherfort and
Ahigren (1990) argue that vvhether the topic given to the
students is from a social field or a science field is not
important. What is really important is giving a topic
which students will think about and solve by using the
problem solving method.

Newmann (1988) and Newton and Gott (1989) found
that although most of the primary and secondary school
teachers believed in the importance of the application of
the problem solving method, they were not using it al
the desired levcl.
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Fidan (1980) pointed out ihat teachers use the
teaching methods that depend on information
transmission more frequently than those that foster the
skills of problem solving, discussion, inquiry, and
collaborative work. This result is similar to that of the
study by Lee-Kam et al. (2000). In that study, the reason
for teachers’ not applying the problem solving method is
their lack of sufficient knowledge about the method.
Chin et al. (1994) also support tlis conclusion in their
study. Harty, Kloosterman and Martin (1991) found that
problem solving and critical thinking skills were indeed
incliided in the currictilum, but teachers’ practice was
different in reality. This is similar to the situation in our
country. Britz (1993) dealt with the skills necessary for
teachers to teach the problem solving method to their
students. For this aim, the teacher should:

e create a problem solving environment

« make available the time necessary for the learning

process

« prepare a setting for it

¢ use the materials necessary for problem solving

¢ have the necessary knolvledge and expericnce

about the method

e choose the proper problem to be solved

Tegano, Saivycrs and Moran (1989) emphasized the
importance of the atmosphere in \vhich teachers
consider tlie problems and the Solutions proposed by the
students. In the ideal atmosphere, none of the solution
methods proposed by the students will be handled with
contempt or condescension; instead, they \vill be treated
as being as valuable as adults’ ideas. Moyles (1989)
reported that problem solving requires time and that the
student needs sufficient time to think about holv to solve
the problems and to apply his ideas for its solution. For
Moyles testing is a critical factor, and an equally
important point is the use of a rich raige of materials.

Brilz’s fifth item is also parallel to Dewey’s argument
that experience about problem solution and its
methodology are very important for teachers and
students alike.

The purpose of using the problem solving method in
social Science courses is to develop the skills of
scientific thinking in students. Learning is. an
accumulative process and the leaming that takes place in
elementary educalion is of fundamental importance for
learning in the cognitive, affeetive, and psyeho-motor

domains. As a first phase of the study, nine general steps
and their related eighty-two aelivities, which can be
used in the problem solving process deployed in
elementary level social Science courses, have been
developed by the researeher.

In the sccond phase of the study, it is aimed to
determine which of the activities stated by the
participant teachers to have been performed are actually
applied in the elass setting, and to find out the reasons
for their not applying part of these stated activities.

Method

The Model of the Study

The present study can be classified as a deseriptive
research since it aims at determining the usage level of
the various steps and their related activities of the
problem solving process in social Science courses.

The Pallicipants

The research for the present study has been carried out
in a number of elementary education schools located in
Ankara. These schools have been chosen especially in
those areas \vhere the average socio economical status is
high, since the chances that the method is being used in
these areas are considerably higher. Fifteen teachers
\vho have an experience of more than fifteen years have
been seleeted as the participants of the research.

The Data Collection Tools

Two data collection tools are employed by the
researeher in the study: semi-structured interviews and
semi-structured observation fomis. Both forms used in
this study consist of nine different steps, \vhich contain
eighty-two activities in ali, to be used for the problem
solving procedure.

These steps and activities can be found in full in the
seetion entitled “Tlie Findings and Their Interpretations”.
Belo\v is an outline of the nine steps which inelude
eighty two activities in detail.

» Explanation of the steps of the problem solving

method

» Understanding the problem

¢ Gathering information related to problem solving

¢ Analysis and interpretation of the information

related to problem solving

« ldentification of the solution(s)
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» Selection of the most effective solutioii(s)

» Development of a report on problem solving

» Presentation of the problem solving report

» Evaluation of the application of the problem
solving method and its correction, if 1ecessary.

Data Collectimi and Analysis

. The tools (the two semi-structiircd forms) of the study
\vere organized by intervie\ving the teachers who were
involved in the study. Six education experts revievved
the validity of the tools. The intervievvs have a three
item scale (yes; no; other), as does the observation form
(observed; not observed; other).

Five classrooms were observed by three different
observers in ordcr to achieve reliability. Spearman’s
rhos \vere found to determine the consistency among the
observations \vhich ranges from 0.77 to 0.83. Cronbach
alpha is identified as 0.88 for achieving reliability of the
observation form (tool). The intcrview form was
completed by interviewing fifteen teachers from three
schools. Through interviewing, it was determined which
of the eighty two activitics were realised in a class
setting by participating teachers.

Additionally, in the interview form, the data such as
opinions, suggestions and reasons put for\vard for not
applying the method \vere included as data in the
rcsearch. The data collected in the tables are not given in

Table 1

full in the present study, though some are given in the
countext of the interpretation of the results. The teachers
were asked to determine a problem case which was
suitable for the social scicnce course content. Later on,
they were asked to solve and to help students to solve that
predetemiined problem case by using the steps and the
activities they said they were using in class settings. Tire
applications of these steps and activities were observed.

The observation form \vas filled in according to the
observation of fifteen teachers for 360 minutes in three
different schools. In the class, the observation form \vas
nised to identify \vhether there \vas a disparity beHveel
the data gathercd in the intcrviews and the aetual
practice of the fifteen teachers involved in the researeh.
The reasons put forward for not applying some steps as
well as the application of related activities than those
originally suggested, if any, were collected.

The Fingings Of The Research, Their Analysis
And Interprctations

In this seetion the findings related to the application of
the steps of the problem-solving procedure are analyzed
through the use of proper statistical techniques and
interpreted on the basis of this analysis.

See Table 1.

The Results of Interviews and In-Classroom Observations aboiit the Views of Teachers on the Steps of Problem Solving.

The expected activities in the ciassroonl

Understanding the problem

Identifying the Solutions
Selecting the most effective solution(s)
Developing a report

Presenting the report

o N O g A W N R

Evaluation/correction

Gathering the information related to the problem

Analyzing and interpreting the related information

INTERVIEW OBSERVATION
Nm (N=15)
Ycs No Observed Nt
Observed
(%) () (%) o)
40 60 6,67 93,33
33,33 66,67 6,67 93,33
33,33 66,67 6,67 93,33
40 60 6,67 93,33
40 60 6,67 93,33
26,67 73,33 6,67 93,33
26,67 73,33 6,67 93,33

33,33 66,67 6,67 93,33



THE PROBLEM SOLVING STEPS, RELATED ACTIVITIES \VHICH CAN BE USEDIN THESE STEPS AND THE1R EVALUATION 61

The Steps of Problem Solving

As sho\vn in Tablc I, most of the teachers did not
explain the first eight activities (here, they are the nanics
of the general problem solving steps) in full to the
students. The activities (names of the general steps of
the problem solving proccss) |, 4 and 5, were carried out
by only six of fifteen teachers (40 %). Comparison of the
in-classroom observation and intervic\vs sholvs that
these activities were not applied widely (6.6%). In the
interviews, the teachers reported that they used the
activities extcnsively (26.6%). But, in elass observation,
this rate of the usage of activities dropped to 6.7%.
Consequicntly, there \vas a disparity between what \vas

Table 2.

said and \vhat was done in the elass. In the intervie\vs,
five of the teachers (33.3%), in giving the reason for their
not using the activities in question, said that it was not
necessary to explain these activities at the beginning of
the elass. Four of the teachers (26.7%), in answering the
same question, said that explaining the activities at the
beginning of the elass might reduce the students’ interest
in the topic. When these activities are not explained at the
beginning however, the \vay to be followed by the
students may remain unclear for them, with the result that
they will remain ignorant of the techniques that will lead
theni to the solution of the problem at hand.

Resitlis of Interviews and In-Class Observations Related to the Teachers' Views on the Understanding the Problem

The expected activities in the classroom

as a group

10 Introducing the related problems

1 Selecting one or more problem from related problems

Asking the knosvn information about the seleeted
problem

Asking the unknosvn information abotit the seleeted

problem

14 Asking \vhether other related problems are known or not 53,33 46,67 53,33
Asking whether the students dealt with a similar problem

before
16 Dividing the problem into smaller parts
17 Making a table using these parts
18 Developing a conncction amoiig the parts
19 Asking the typc of the problem
20 Asking how much inunediate this problem is
21 Asking ho\v much important this problem is
22 Asking the responsible persons for the problem
23 Definition of the problem
24  Definition of the problem in different ways
25 ldentifying the goals

Explaining whether the study will bc done individually or

INTERVIEW OBSERVATION
3= (N=15)
Not
Yes No Observed
Observed
0, 0, 0,

O O (I
26,67 73,33 6,67 93,33
100 0 100 0
66,67 33,33 60 40
93,33 6,67 86,67 13,33
53,33 46,67 53,33 46,67

46,67
40 60 13,33 86,67

86,67 1333 73,33 26,67

40 60 0 100
40 60 0 100
46,67 53,33 26,67 73,33
86,67 1333 86,67 13,33
100 0 100 0
100 0 100 0
100 0 80 20
7333 26,67 40 60
66,67 3333 6,67 93,33
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Understanding the Problem

As sholvn in Table Il, according to the intervielvs,
eleven teacliers (73.3%) vvere applying activity 9.
According to the statenients of the teacliers, ali of theni
were applying activities 10, 21, 22 and 23, but only ten
teachers (66.7%) were applying activity 25, “the
definition of the goal”. In the class observation, in
contrast, it emerged that only olle teacher (6.67%) was
actually performing activity 25. Since defilling the goal
is a crilical activity, having so low a rate in its
application is highly unsatisfactory and linders the
teachers from reaching the instructional goals and froni
making the students a\vare of the importance of defiliing

Table 3.

the problem at hand. Fourteen teachers (93.3%) said that
they were applying activity 12. Hoivever, eight teachers
(53.3%) out of those 14 confessed that they wele not
performing activity 13, \vhich is ho\vever essential for
activity 12.

When asked about why they did not use activity 13,
fourteen teachers replied that asking this kind of
question \vas not important. The other four teachers said
that they had never thought about asking such a
questionl. What makes the situation even more
problematic is that although aiother seven teachers
(46.7%) said in the intervievv that they applied activity
13, this activity was carried out in only three classes
(20%) according to the observation results.

Restills of Interviews and observations aboiil the Views of Teachers on the Information Gathering Related to the Problem

INTERVIE\V OBSERVATION
(N=15) (N=15)
The expectcd activities in the classroom Not
Yes No Observed
o Observed
% % 0>
(%) (%) (%)
Explaining the importance of the Information gathering
26 . . 60 40 6,67 93,33
related to the problem in the problem solving
27 Asking Ihe aims in the information gathering 40 60 6,67 93,33
Disciission of the necessity of the information gathered in
28 60 40 6,67 93,33
the problem solving
Discussion of the sufficiency of the information gathered in
29 40 60 6,67 93,33
the problem solving
Discussion regarding the collection of how much ofan
30 33,33 66,67 6,67 93,33
information unavailable can bc gathered
31 Discussion of the starting point of the information gathering 60 40 6,67 93,33
Discussion of where the necessary information can be
32 80 20 100 0
found
33 Asking the questions of 5W iH in reaching the information 60 40 0 100
Detennining the technicjties and tools to collect the
34 33,33 66,67 0 100
information
Discussion regarding the appropriate activities for the
35 33,33 66,67 6,67 93,33
information usagc
Discussion of the advantagcs of the information reached for
36 40 60 6,67 93,33
a specific step
37 Discussion of the classification of the information obtained 40 60 6,67 93,33
38 Using the force ficld analysis, SWOT analysis 0 100 0 100
39 Reviewilig the information related to the problem 26,67 73,33 26,67 73,33
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There was also a great disparity betvveen the results of
lhe interviews and observalions related to activities 17
and 18, activities that are highly integrated. Dividing the
problem into sinailer related pieces, 1iaking a table of
theni, and establishing the relations anioig the pieces
should definitcly be taught to the studenls, since this
nrethod of teaching prevents mcmorizing and
encouragcs undcrstanding and coniprehension. This is
because coniprehension of a subject is establishing
relationns among the pieces of information, and
mcinorizing iplics notliing other than the failure to
establish those relations. In ten classes, liowevcr,
(73.3%), activity 19 was not applied, which points to an
important problem. During the application of the
problem solviiig method, the failure to ask the questions
about the things that are unknown to the solver of the
problem can alter the conirsc of application of the
“information gathering” step and inipact upon the
problem solving process in a negativc \vay. Failiire to

Table 4.

ask the question in activity 19 then, leads to a highly
inadequate application of the problem solving method.

Gathering Information Related to the Problem

As shown in Table Ill, nine teachers (60%) indicated
that they applied activities 26, 28 and 31; six teachers
(40%) that they applied activities 27, 29, 36 and 37; and
finally five teachers (33.3%) that they applied activities
30 and 35. When we look at the observalion results,
however, in only one elass (6.7%) were ali these
activities being performed in full. There was hence a
great disparity bet\veen deeds and \vords. When the
teachers were asked about this matter, their ans\ver was
mostly something like “the application of these
activities is not as important as you make it”.

When we tum to activity 31, “Discussion of the
starting point of information gathering” and activity 34
“Determining the techniques and tools to collect the

The Results of Inlerviews and Observalions about the Views of Teachers on Ihe Analysis and Interpretation of the information

The expected activities in the classroom

40 Finding the real reason of the problem

Al Estimating what liappens if the problem is not
solved

42 Developing concept and niind maps

43 Implementing the SRRC model
Asking repeatedly the “why” question toward the
problem statement

45 Supporting the creative ideas

46 Revierving the activities implemented by the group

47 Discussion of the major goal to be achieved
18 Identifying the limits on money, space, time
equipment, human resource

49 Taking necessary notes on these limits

INTERVIEW OBSERVATION
(N= 15) (N==
Not
Yes No Obscrved
Observed
% % %

(%) (%) (%) o)
86,67 13,33 93,33 6,67
93,33 6,67 93,33 6,67
20 80 6,67 93,33
0 100 0 100

53,33 46,67 40 60

100 0 80 20
60 40 53,33 46,67
33,33 66,67 53,33 46,67
86,67 13,33 0 100
60 40 60 40
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infomiation”, nine teachers (60%) said that they applied
thc fornier and five teachers (33.3%) that they applied
the latter in the intervievv. Ho\vevcr, in the observatioll,
the reality tiirned out to be very different than this, since
neitlier of the two activities could be observed in the
class. When the reasons for this disparity were asked of
the teachers, thirteen out of fifteen said that they did not
apply the activities in class because they themselves did
not know how to use and apply them. They also gave the
same reason for their failurc to apply activity 38.

As shown in Table IV, in the case of activity 41,
interestingly, both intervie\v and observation yielded the
same results. In activity 45, the correlation between the
data obtained in the observation and interview were
similarly high. This high rate of aetual application of
these activities is very important as it will no donbt
enhance the Creative activities in the school setting.

Table 5.

In Table IV it can again be observed that in the case of
activity 48, “identifying the limits on money, space,
time, equipment and humai resource”, thirteen out of
fifteen teachers (86.7%) asserted that they performed it
during their interviews, whcreas it emerged from the
observation results that none of them were actually
applying it in class. When the teachers were asked the
reason of their failure to apply activity 48, their response
\vas: “Because of the heavy work load in the curriculum,
\ve do not have enough time to apply ali the activities
with due concentration and order.”

As shown in Table V, for thc activities from 50 to 53,
the results of the interviews and the observations are
consistent in that the teachers were actually applying in
the class what they said they performed in the interview.
The reason for thc high rate of application of these
activities in the class is the fact that thc teachers were

Result of Interviews and Observations about the Views of the Teachers on the Identification of Solutions

The expected activities in the classrooni

50 Implementing the brain storming technique

51 implementing the 6 thinking hats tcchnigiie

52 Implementing the idea developiiient tcchnigiic

& implementing the advantages/disadvantages
technique

54 Negotiation technique

55 implementing oyster trap technique

56 Writing down the Solutions found

& Discussion of thc reasons of the seleetion of the
Solutions within the group

’58 Developing Solutions other than developed ones

5 Noticing the Solutions developed to the class by
posting then on the wall

60 If common Solutions are developed, discussion on
Solutions with other groups

61 Emphasizing the importance of decision making

INTERVIEW OBSERVATION
(N= 15) (N=
Not
Yes No Observed
) Observed
% % 0

(%) (%) o)

55,33 46,67 40 60
6,67 93,33 0 100
0 100 13,33 86,67
80 20 86,67 13,33
80 20 6,67 93,33
6,67 93,33 6,67 93,33
73,33 26,67 26,67 73,33

73,33 26,67 80 20
66,67 33,33 66,67 33,33
40 60 6,67 93,33
86,67 13,33 73,33 26,67
73,33 26,67 26,67 73,33
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Irained about tlic activities 50-53 previously in in-service
training sentinars. We can infer froni lhis fact that if we can
adcquatcly train teachers in qualified in-service training
seminars on specific topics they can easily apply Iheir new
skills in Ihe class. Activily 60 was also applied in rnost of
the classes. About this activily, “If conniion Solutions are
developed, they are discussed with other groups” it is stated
that provides face-to-face communication and impioves
the social skills necessary for thc futurc life of students.
Bcecalise of this benefit of tliis aclivity, its application in
class yields very positive results.

Whern \ve look at the inforniation classified as
“others”, in turn, we can see teachers coniplailing that
the problem solving nietliod is given to them in a too
theoretical mainner and because of the lack of practical
application, they tend to forget the abstract content
easily and coniplctely.

Table 6.

Tlie set of activities classified under the tide “viewvs of
the teachers about the sclection of the niost cffective
solution” is the most iniportant, but also the niost diffucult
group to iniplenient aniong the others in the problem
solving niethiod. This is because tlie activities numbered
62-66 are the core of both the problem solving method and
the cffective decision making process. These activities
liave to be iniplemented with full explanations and
understanding in the class for ensuring on cffective
decision-making and problem solving process.

Whell we examille the observation of tlic activities 62-
66, we can see that they were not bcing emphasized as
much as they ought to be. But allo\ving these crucial
activities to be learned only superficially by the students
\vill infiucnce the proper application in a highly negative
way. The decision taken in the following activities will
probably prove incorrect or insufficient for the problem
as a result.

Results of the hiterviews and ohservations ahoiti the Views ofthe Teachers about the Selection ofthe Most Effective Solution

The expected activities in the classrooni

Discussion of the risks of the potential decision

62
making
Stressing the minimizing the errors in the decision
63 making
Pointing out that expericncc and intuitions may be
o influential in lhe decision making
o Stressing the possibility of modificalions that may
be madc in thc dccisions
66 Stressing the nced for the testing the decisions
before it is uscd as a final decision
Stressing the reasons of the selection of thc most
o7 cffcctive solution(s)
8 Discussion of the corrections in the wrong

implementation of thc Solutions
69 At cxamplc implementation
Explaining and implcmenting thc most appropriate

70
solution(s)

INTEUVIENV OBSERVATION
(N= 15) (N=15)
Not
Ycs No Obscrved
Obscrved
OB CO NN (O o
55,33 46,67 0 100
20 80 6,67 93,33
33,33 66,67 6,67 93,33
20 80 6,67 93,33
60 20 40 60
86,67 13,33 93,33 6,67
73,33 26,67 46,67 53,33
20 80 13,33 86,67
80 20 73,33 26,67
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The application ratio of activity 67 is interestingly
much higher than the preceding olies. But although the
five activities preceding this one are absolutely
necessary for the validation of the reasolis shown for the
choice of a specific solution, fourteen of the fifteen
teachers failed to perforiii them. This implies that they
reachcd a decision (solution for the problem) svithout
duely validated reasons. This failiire is bound to place
the validity of their solution under doubt and it will be
very probable that the solution they have reached is an
invalid one based on invalid reasons.

Developing the Report

As sliown in Table VII, two teachers said in the
interview that they applied activities 71-74, and another
thirteen that they did not apply them. In the observation,
however, none of the fifteen teachers wcre scen to be
applying these activities, that is, reporting on the
problem solving process. The reason for not applying
these activities, according to the teachers \vho did not
apply them, was that reporting the \vhole problem
solving process svould take too long.

Table 7.

Presenting the Report

According to the results of Table VIII, fourteen out of
fifteen teachers did not complete the report presentation
step, hi1 one elass, nevertheless, a student made a
presentation about \vhat he had done to solve the
problem. Hcnvever, even this student did not have a
wvrilten record of the problem solving process.

Evalnation/Correction

When wc examine Table 1X, we can sce that in the
inlerviews a small number of teachers said that they
applied activities 78-82 and the rest said they would not
apply them. In the observation, however, it \vas
observed that none of the teachers aclually applied these
activities in elass.

As evidenl from the last tliree seclions in this stidy,
omittilng or not giving enolgh importancc to these
activities will be to the detriment of the problem-solving
training. Without preparing a report or making a vvritten
record of what has been done in the problem solving
process, without presenting this written record and

The Results of the hiterviews and Ohservations ahout the Views of the Teachers on the Developnient o fthe Report Rehited to

Problem Solving.

The expected activities in the classrooni

- Writing down the process that is followed

throughont the stidy

72 Explaining the problems occiirred in the process
Explaining the achievement of the informatioll,

73 decisions and the most cffective solution at eacli

activity of the problem
74 Developing a report on the topic as a \vhole
Dcveloping suggestions for the futiire stiidy on

75 .
the topic

INTERVIENV OBSERVATION
(N= 15) (N=15)

Not

Yes No Observed

Observed

(%) (%) (%) %)
13,33 86,67 0 100
13,33 86,67 0 100
13,33 86,67 0 100
13,33 86,67 0 100
0 100 0 100
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Table 8.

The Residts of ihe Interviews and Observations aboiit the Views ofTeachers on lhe Presenlation ofthe Repon.

INTERVIEW OBSERVATION

M= 5 (N=15)
The expected activities in the classroom Not
Yes No  Observed
Observed
(%) (%) (%)
(%)
76 Verbal presentation of the report to the class 20 80 6,67 93,33
Using variols cauipments and techniaucs in
1333 86,67 0 100

the presentation of the reports

Table 9.

The Resiilts ofthe literviews and Obsen'ations aboiit the Vietvs ofTeachers on the Evaluation and Correction ofthe Repon

The cxpected activities in the classroom

78 Evaluation of the report in terrns of its content

79 Evaluation of the study in terms of process
Evaluation of the report in terms of its formal

% fcatures

8l Evaluation of the presentation of the report
Identifying the problems accrued in the study process

as a \vhole and rcvietving the process to correct the

82
mistakes and tuming back to the starting point of the
process.
finally without evaluation of the \vhole problem solving .

process, the skills report preparation, presenlation,
listeniing and evaluation will remain inadequate.

Results

The results of the present study can be listed as
follows:

There are great disparities between the data obtained
from interviews with teachers and the data obtained
from the observation of their in-class performance. The
reasons for this situation can be explained as follows:

INTERVIEW  OBSERVATION

o= 3 (N=15)
Not
Yes No  Observed
) o) Observed
0 0 0/

(%) )

13,33 86,67 0 100

20 80 0 100

13,33 86,67 0 100

13,33 86,67 0 100

1333 86,67 0 100

They assumc that they actually perform the
activities indicated in the interview-observation
forms, though in reality they are not doing so.
They may be hesitaling to confess the inadequacy
of their skills in performing the activities.

They point to the fact that in the schools they
graduated from, the problem-solving method was
taught to them in theory and practice in the
Science courses, \vhereas, in the social courses,
the problem-solving method was covered only
superficially without shovving any applications.
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e They also indicate lIhat they lack adequate
kncnvledge about sound and modern problem
solving methods.

¢ They also assert that such a rigorous application
of the problem solving method in elementary
level social Science courses is not possible
because of the heavy workload in the curriculiim.

The research reveals that for such reasons teacliers are
not able to apply the modern scientific methods of
problem solving process and instead, they mainly use
traditional methods for solving problems. This situation
restricts the application of scientific problem solving
methods and their application to problems that occur in
cases from real life.

Interestingly, some activities in the list of activities
were observed to be applied more widely lhan the
others. The reason stated by teachers for this situation is
that they have been taught activities in their in-servicc
training programs, and thereforc do not experience so
niuch difficulty in applying them in the class.

Because the activities about adequate, clear and
precise preparation, presentation and cvaluation of
reports about the problem solving process were not
applied, ho\vever, the students and the teacher were
observed as being unable to 1inderslaiid the cntire set of
activities in the problem-solving process to the expected
degree. This is the resilt of the fact that they are unable
to discern the points where more elaboration is needed
and those that have been left untouched.

Suggestions

The teachers involved in the study appear to be
kiowledgablc as far as the activities about understanding
the problem and about information gathering are
concemed. They report, however, that their knowledge
about how to implement them is inadequatc. In order to
overcome this problem, in-service training courses shoiild
be organized or teacher gnides shoiild be piiblished.

Most of the activities related with finding a propcr
solution for the problem at hand, in coutrast, are new. In
order to teach the students these problem-solving
activities, teachers have to be trained before so that they
learn how to solve problems in an applied manner. For
this purpose the courses in teacher training institutions
should be rcstructured and the newly developed
techniques should be taught to the students of pedagogy.

It has emerged from the study that the problem
solving method, in its entirety (together \vith project-
based learning or groupwork), cannot be implemented in
schools because of the heaviness of the workload. The
curricula should therefore be organized in a way that
would allow such active learning-teaching techniques.

Because of the importance of properly reporting on
the problem-solving procedure for the students in their
futtire life, activities about the preparation, presentation
and evaluation of the problem solving process should be
properly taught to the students and their teachers. Before
ali, of course, students and teachers should be persuaded
of the importance of these skills.

The eighty-two activities designed for the problem
solving process have been designed as an activities
scquence by the researcher and tested in elemertary
schools in order to provide feedback for further study
and for reaching an easily applicable model and
improvcd results.
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