





Energy Educatzon Science and T echnology Part B: Social and Educatzonal Studzes
2012 Volume (issue) 4(1) 355-304

‘Comparison of 7th grade
elementary school students’ problem
posing and problem solving achievements
Abdullah Kaplan"', Ercan Ozdemir?, Neslihan Kaplanl

! dtatiirk University, Department of Elementary School Mathematics Education, Erzurum, Turkey
*Rize University, Department of Elementary School Mathematics Education, Rize, Turkey

Received: 30 January 2011; accepted: 09 March 2011

Abstract

In this study, the relation between 7™ grade elementary school students’ problem posing
and problem solving achievements was investigated. Correlatmn method was used in this
study The study ‘was conducted to 144 students who are 7% grade from 3 elementary schools. -
in Erzurum city. To determine 7% grade elementary school students’ problem posing and
problem solving achiecvements, Mathematical Achievement Test (MAT), composed of 10
questions, was developed. The reliability coefficient (Cronbach’s alpha) of MAT was found
to be 0.87. According to the results of the study, students were successful in solving
questions, while there was a decrease in their problem posing achievements. In addition,
MAT results revealed that students were 1nadequate and they experienced crucial difficulties
in posing problems. :
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1_. Introduction

The aim of mathematics education is not just developing human power who knows
mathematics, instead, it is growing individuals who can use and apply the knowledge they
have, think critically, do mathematics and solve problems. [1]. Mathematics is a kind of
mental activity that develops with individuals® curiosity of “knowing and understanding the
truth” [2]. Te know and understand the truth, problems that occupies individuals® mind are
needed to be solved. Problem is mathematics’ important constituent. Since it is one of
mathematics’ constituent, there were various studies conducted about it. The majority of them -
tried to explain the prob]em posing, problem solving and the relation between problem posing
and solving. -
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Problem is a kind of obstacle that appears against reaching an individual’s aim [3].
Problem posing, on the other hand, is to know what to do while not knowing what is needed
to be done [2]. In addition, since it is a scientific method, problem solving necessitates critical
thinking, ereative and reflective thinking, abilities of analysis and synthesis [4]. The main aim
of the problem solving education necessitates high level of thinking [5]. The process of
problem solving is doing research with controlled activities in order to reach a goal which is
not easy to reach and is designed clearly [2]. Understanding mathematical knowledge and
constructing relation between such knowledge exist during the process of problem solving
[6]. There are two important outcomes for problem solving in mathematics education. First
one is the development of special strategies and rules for teaching subjects, while the second
is the development of thinking ways and general approaches for realization and poss1b1e
application of a mathematical rule or formula [7]. In addition, students’ problem posing skills
will be improved in line with the improvement in their problem solving skills [8].

In learning with concrete expetience, understanding of experience and problem solving are
important instead of reaching generalization [9]. Students are generally becoming experienced
in problem solving in school environment. They solve questions in tests or books under
mathematics teachers’ guidance. They merely pose problem [10]. Students generally
experience difficulty in posing their own problems [11]. However, problem posing should be
in the center of learning mathematics [12, 13]. During the lessons, there is a need to give
importance to problem posing activities as it is given to problem solving activities, because:
problem posing provide students with understanding mathematical cases and interpreting
concepts given in the problem and mathematical symbols with special representations [4].
Problem posing is an ability to construct new problems with the help of previous knowledge
and cases [14, 15]. Problem posing improves students’ problem solving and creativity abilities
[16]. Problem posmg ability helps students to discover mathematical cases, to think critically
and to gain experience about how to represent their learning and mathematical ideas verbally
or in written form [17]. The effect of problem posing on students’ critical thinking, on their
dialog with others, on their questioning skills and collaboration, on analyzing the surrounding
environment analytically and on student centered learning was proved [18, 19]. Problem
posing activities improves students’ conceptualization of the subjects with the abilities of their
flexible thinking and thinking differently. In addition, it develops their problem solving skills
[20]. Moreover, both the National Council of Teaching Mathematics [21] and National
Ministry of Education [1] express the development of students’ problem posing skills,
because problem solving diminishes the fear and concerns against mathematics [22].

Problem posing and problem solving are two important elements that complete each other
in mathematics education. Yaman and Dede [20] stated that students should not only be well
problem solvers but also pose new problems with given situations. Therefore, there is a need '
to give importance to problem posing and problem solving in equal degree.

In this study, the relation between 7™ grade elementary school students’ problem solving
and problem posing achicvements was investigated. With thIS purpose, the sub-questions
below guided this study.

1- TIs there any relation between students’ problem posing and problem solving achievements?
2- What are the difficulties that students experienced during problem solving process?
3- What are the strategies that students follow during problem solving process?

2. Method

In the study, the correlation design, one of the non-experimental methods, was used.
Correlation method is a kind of method with the purpose of determining the existence and/or
degree of two or more variables. The relations found with correlation method cannot be
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© interpreted as reason-result relations, but, it gives evidence to predict the situation in one -

variable if the situation of the other variable is known [23].The sample of the study was
composed of 144 students from 7 grade in three public elementary schools. Students’
sociloeconomic status in one school was high while that in other schools were middle and low,
respectively.

2. 1. Data Collection

To determine 7" grade students’ problem solving and problem posing achievements,
Mathematical Achievement Test (MAT), composed of 10 questions, was developed. The
questions in MAT were open-ended. Four questions in MAT were related to problem posing
while the rest was related to problem solving. Students were expected to solve 2 of the.6
questions related to problem solving by using visual figures. Time given to students in order
to complete MAT was 40 minutes. The reliability coefficient (Cronbach alpha) was found to
be 0, 87. For the validity of MAT, previous literature was reviewed, the course books were
analyzed and MAT was subjected to two university teaching staffs who were expert in the
area studied.

2. 2. Data Analysis

For.each question in MAT, the correct answers were scored as 2 points, partial correct
answers were scored as 1 point, and the wrong answers or unanswered questions were scored
as { point. Therefore, the maximum score that students can get is 20 points while the
minimum score is 0. The maximum score in problem solving part is 12, while the minimum
score is 0. On the other hand, the maximum score in problem posing part is 8, while the

minimum score in this part is 0. To determine the relation between students’ problem posing

and problem solving achievements, dependent t-test for paired samples. Each question was
presented with the help of percentage, frequency and arithmetic mean tables. Descriptive
statistics was used for analyzing some of students’ responses in general.

3. Findings and discussion

In this part of the study, the results of MAT were analyzed. According to the scores that
students gained from MAT, the results of dependent t-test scores for paired samples were
presented in Table 1.

Table 1. Results of dependent t-test in line with students’ MAT Scores

N M S t P T P (correlation)
Problem Solving 144 8.84 3.936 )
Problem Posing _ 144 2.22 2.342 23.636  0.000 0.524 0.000

The results of the dependent t-test with paired samples revealed that there is a significant
relationship between students’ problem solving and problem posing scores {45 = 0.524 and
p= 0.000< 0.05). Therefore, students are more successful in problem solving part of the test.
In addition, the average of students’ scores was 8.84 points out of 12 points. On the other
hand, their average score in problem posing questions was 2.22 points out of 8 points. The
possible reason why students were successful in problem solving part of the test is to give
sufficient number of problem. solving activities in the lessons. In addition, the reason for low
level of success in posing problem may be not giving enough attention to problem posing
activities and applications in the lessons.

From the Table 2, students were very successful in first question in problem solving part of
the test with the average score of 1, 60, while they had the least success in the third question
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Table 2. The analysis of the students responses related to problem solvmg in MAT

Question No Average Correct - Partially Correct _Incorrect or ‘Not Answered
£ Yo . f % f L

i 1.60 115 79.9 1 0.7 28 194

2 _ 1.51 107 74.3 3 2.1 34 - 23.6

3. 1.46 160 - 694 10 - 69 34 23.6

4 153 107 743 7 4.9 30 20.8

with the average score of 1.46. In addition, First question was the one that students had the'
greatest success in MAT. This question was as follows. (2/3)H(1/6)=? islemini cozunuz”
(solve this question).

115 students solved this question correctly; and one student solved it partially. Accordmg
to the analysis of students’ responses, they equalized the denominator to 6, however, it was
found that some of them equalized it to 18.

One of the students answer was shown below:

7.1

1) &4 -=="7 islemini yapmiz.

3 6

{27 ‘
-’H—"v’rkﬁi
] Fa P

Fig.1. Response of a student,

Among this group (questions for problem solving), the frequency of cdrrect answer was
least for 3™ question with the arithmetic mean of 1.46. 100 students gave correct answer to
this question, while 34 students solved it partially. In addition, 10 students gave incorrect
answer to this question or kept it empty. This question and one of students’ answers is given
below as an example.

?

>
f(—"‘"‘b'?
—

+

?

“Gorsel sekil iizerinde cozumu verilen ifadeyi yoziniz.” (Write the
expression of the solution given on visual image)

Fig. 2. Sample question asked to students.
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Table 3. The analysis of students’ answers to question on visual problem solving in MAT

QuestionNo -~ Mean Correct Partially Correct Iri_correct or Empty
f % f % f %

1 1.43 9N 63.2 24 s 16.7 29 20.7

2 131 80 55.6 28 194 36 25

Table 3 indicates that students have most success for 1% question with the arithmetic mean
of 1.43. 91 students’ gave correct answer to this question, while 24 students gave partially
correct answer to it. This question and one of the students’ solutions is shown below.*
(2/3)H(1/6)=? islemini gorsel sekil kullanarak cozunuz” (Write the expression of the solution
given on visual image). |

Fig. 3. Response of a student to this question.

The arithmetic mean for the other question was 1.31 and 6™ question related to problem
solving was the question that students showed the least success. To this question, 80 students
gave correct answer, while 28 students solved it partially. This question is like “Given the
expression, (5/8)-(2/4)=7, solve.it by using visual representation.” One of the students’
solutions is shown in Fig. 4.

7

P
Pony
™

=
et
—

Fig. 4. Response of a student to this question.
Table 4. The analysis of students’ answers to question related to problem posing in MAT

QuestionNo  Mean Correct Partially Correct’ Incorrect or Empty
F % f % f T %

1 0.72 37 257 25 20.1 78 . 54.2

2 0.44 22 15.3 19 132 . 103 71.2

3 072 - Al 28.5 21 14.6 82 56.9

4 035 18 12.5 14 9.7 112 77.8
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From Table 4, students were most successful in 1% and 3 question with arithmetic mean
of 0.72, while they were least successful in 4™ question with 0.35. 37 and 29 students gave
correct and partlally correct answer to first questions, respectively. Moreover 41 students
solved the 3 question correctly, while 21 students solved it partially. For 4™ question, 18
students solved it correctly and 14 students solved it partially. In addition, 4™ question was the

_-guestion that students solved with least frequency in MAT. Therefore, their success was least

for thlS question. The frequency of students’ responses among problem posing was the highest
for 1% question, which was

“(213yH1/6)=2 = ? islemine karsilikk gelebilecek bir problem kurunuz”(Pose a problem that
is corresponding to the expression (2/3)+(1/6)=?)
One student gave an answer to this question as shown in F1g 5.

% ﬂkme:l bﬁﬁ Bl dqum\arwhm é a;m ]oc:ajﬁ)dt .&
féda = fm !’mdﬂdeﬁdﬁs Qhﬂ‘?ﬂl é-ej &l ﬂjvé-!@fjaﬁ‘ih?ﬁ lee
Yflerenn ‘. b&@j&d\'? . _ @

English Version: My Ahmet painted 2/3 of walls of this house If he paints 1/6 of it
later, what is overall proportion of his house’s wall that he painted?

Fig. 5. Response of a student to this question.

The other question that the frequency of students’ correct answers related to problem
posing is hlghest is shown in Fig. 6.

?

N
Ad]— Q
—

o+

7

Yukaridaki ifadeye karsilik gelebilecek bir problem kurumuz.
English Version: Pose a problem corresponding to the figure above.

.Fig. 6. Sample question asked to students.

One of the students’ answers to this question:

(| v

) \Qu\‘sg, Qarow_,\n\rx Soce _.._'52:.. ’ ﬁ-\'r\T’ Lot Ak - %" T \«d“c,.ao f‘;%s—at\‘
23 ermbene koot bowciey  horearamin l‘?

a) Nursu spent ¥ of her money, then, she spent 3/8 of it. Accordingly, what is the

nronortion of her monev she spent?

Fig. 7. Response of a student to this question.
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The least frequency that students correctly answer for problem posing was 4™ question,
which is: :

_...pf?
_....bf}

Fig. 8. Response of a student to this question.

A student gave an answer to this question as follows.

,.%-,BL Alowam  49Au0ome eyt TS;)_:__ - Age _?:L o/%
Coalapr Siice kvm hekl Q)Lcl_%

English version: Zeynep says that the result of the quesion 3/4- 1/3 is equal to 5/12, while
Ayse says it is 1/2. Who is true and why?

Fig. 9. Response of a student to this question.

Tables 2-4 clearly showed the difference between students’ achievements in problem
solving and problem posing problems. The arithmetic mean of the question that students
showed the highest achievement among problem solving questions was 1.31, while that
among problem posing problem was 0.72. The question with students’ highest achievement
was one of the problem solving questions, while that with students’ least achievement was
one of the problem posing questions.

According to the analysis of the data from MAT, students were adequately successful in
solving problems, because students’ point average for the problem solving question was 8, 84
points out of the maximum 12 points. However, students’ have serious difficulties in posing
problem. Students” ‘arithmetic mean for the problem posing questions was 2, 22 points out of
maximum 8§ points.

The greatest difficulty that students have in problem posing is that they could not correctly
relate the real life context with mathematics. One of the problems posing example of a student
who could not correctly relate the real life with mathematics is as shown in Fig. 10:

e Mee. L e -btr,insdegian 1 .}nm Pilot | bolem, alr. e brrlgyed,,

'l N - .
S!E’;ﬂdﬂn thde.g\f\e_ ;L Jderle. f:nf—é.-._, . a‘ﬂf-«—»l—apb,—-—,—. Emg 6-’(9_, e '
el . - . .
R 2 e
English Verszon Merve bought ‘Vz of a pen from stationery. Before leavmg there, she
bought 3/8 of pen for her daughter. What is the total ofthe pen she bought from stationery.
Fig. 10. Response of a student to this question.
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However everyone knows that % of a pen never exists. Since student is only focusing on
the values given to him, he did not give attention whether his statement could be in daily life
or not. The reason why students do such or similar mistakes can be that there is no or small
number of activities related to problem posing in the lessons.

Another dlfﬁculty that students face in posmg problem is to relate incorrectly the
mathematical expressions with verbal expressions. An example for this situation from
students’ response is as shown in Fig. 11:

Mej\m‘d‘ Ta‘fgg\ﬂ\(\“ %—- 1;_;\_(,_"\—'_-0. ano\rd‘ L. \ae\kkﬁilégf\ Lic

Yo ko ‘mﬂil;\r, e Ta(asmm % v e elma\c ey,
AMeheehia ByRUAR E_E““\ Wras Yo lir, .
English Version: Mehmet bought an egg and bread by spending 5/8 and 2/4 of his money.
How much money does Mehmet have at the end? <

Fig. 11. Response of a student to this question.
Student tried to pose a problem corresponding to the expression of (5/8)-(2/4).

However, they performed an incorrect solution. A student answer with similar mistake is as
follows. -

‘o) &]ﬁ b@ basqp b —79 et alrye oo

o 247
Cﬂ{!" 3 {uﬁ &ﬂ R ’ﬁ'ﬁ'{] .L b
e © st bog & idrp -3 cﬁj"é“fvec
. o e
—-35-%" -9-“.{.*_-,-.5 T I
&, {ty T T @

-English Version: Mr. Ali bought % kg meat from butcher and brought it 1o his house. Since
1/3 of meat is fatty, he dumped it to in the bin. How many kg of the meat is without fat?

Fig. 12. Response of a student to this question.
4. Conclusion and recommendations

There is a significant relationship between students’ problem posing and problem solving
achievements (r1as = 0.524 and p = 0.000 < 0.05). ThlS result is parallel to the findings of Cai
and Hwang’s studies [8, 13].

According to the MAT results, students were successful in solving questions, while they
are not that much successful in posing problem. This result also supports the results of Akkan
et al.’s studies [24]. In addition, one of the possible reasons why students are successful in
solving problem is that they develop positive attitude toward problem solving. The current
education that focuses on problem solving strategies may results in developmg positive
attitude toward problem solving [25].

Students generally relied on the course books while posing problem and there is not many
original problem found in these books. This; ﬁndmg 1s parallel to the findings of Korkmaz and
Gur’s studies [26]. In addition, MAT results indicated that students were unsatisfactory and

they have serious difficulties in posing problems. This ﬁndmg is parallel to Albayrak et al.’s
studles [27]
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Under the light of thé results of this study, the recommendations below are stated in order

to increase students’ problem posing and problem solvmg achievements.

1. 'To make students acquire the abilities that they have difficulty in posing problem, appropriate activities
should be designed and evatuated by applying such activities [17, 28-30].

2. There is a need to give importance to problem posing as given to problem solving, and if exists; the

~ possible prejudices must be diminished or removed.

3. Students should be provided with the full comprehension of mathematical operations such as addition,
subtraction and multiplication. So that students’ difficulty in writing verbal sentences which correspond

to mathematical statements can be diminished to the least degree.
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