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Abstract

The general aim of the study is to examine the problems posed by secondary school students for
the arithmetic mean mathematically and linguistically. In order to determine the problem posing
skills of students, the “Problem Posing Test for Arithmetic Mean” was used. Within the scope of
the data analysis, a rubric with two different levels, being the mathematical and linguistic
dimension, was created for the problem posing test. In accordance with the results of the study,
the problems posed by the students were determined to be at a moderate level in the mathematical
dimension according to the average of the scores obtained in the mathematical dimension.
However, according to the average scores obtained in the linguistic dimension, the problems
posed by the students were determined to be at a high level. Moreover, there was no significant
relationship between the mathematical dimension scores and linguistic dimension scores.

Keywords: Analysis of language mistakes, assessment of the problem posing skill, mathematics
teaching, problem posing

INTRODUCTION

The information society aims to raise individuals who know what, why, and how they should learn,
who can use the information learned and can produce new information, instead of raising individuals
who accept ready information without questioning it (Giiven & Kiiriim, 2008). In today’s horizon of
mathematics teaching, activities and practices, in which students produce mathematical knowledge
and rules by themselves; come to the forefront rather than students’ acquiring and applying these
mathematical knowledge and rules in a ready form (Olkun, 2003). In contemporary mathematics
teaching, it is important to introduce students with mathematical skills, with which students can
actively think mathematically, create their own mathematical knowledge by doing and experiencing
mathematics, recognize mathematical problems in real life, and create effective solutions for these
problems (Olkun & Toluk, 2003; Olkun, 2008; Turhan & Giiven, 2014). One of these skills is the
problem posing skill. Gaining the problem posing skill to students is a skill that is beyond solving
mathematical problems that are available in course books. In addition to the solution of the problems
given by a teacher or a course book, problem posing, during which learners create problems, is
defined as an important activity in mathematics education (Kojima, Miwa & Matsui, 2015). Problem
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posing is also addressed as changing a given problem by presenting it in a different way (Shuk-kwan,
1997). In the problem posing process, students can see a specific situation from different viewpoints
by creating new information and thoughts and can approach the mathematical situations they face in
real life from a critical point-of-view (Turhan & Giiven, 2014). This can allow students to effectively
see mathematics in real life. For these reasons, problem posing is regarded as an important skill
among mathematical skills (Silver, 1997). The benefits and importance of problem posing can be
clearly observed in studies conducted on this subject. In this context, it has been expressed that
including problem posing in mathematics teaching improves the problem-solving skill (Silver, 2013),
and also develops students’ habits of thinking with regard to reinforcing and enriching basic
mathematical concepts (Kwek, 2015), increases mathematical comprehension and academic
achievement (Solérzano, 2015), provides the discovery of knowledge (Mishra & lyer, 2015),
improves creativity (Silver, 1997), and contributes to the understanding of mathematical problem
situations and the establishment of a solid basis for posing new problems (English, 1997). Taking into
consideration these opinions, the importance of problem posing emerges.

According to Stoyanova (1997), there are three types of problem posing strategies: structured, semi-
structured and free problem posing. In structured problem posing, a problem is posed by changing the
data in a given problem; in semi-structured problem posing, a problem is posed by using the
previously given data; while students pose their own problems freely in free problem posing
(Stoyanova, 1997). Nevertheless, within the scope of the activities for problem posing, Bush and Fiala
(1993) suggested a new activity in the form of “creating a problem story” and stated that students
could create problem stories for unique and non-routine problems in the problem story creation
activity. These strategies and activities can be used by teachers in order to develop the problem posing
skills of students. However, it is stated that problem posing is not implemented much in teaching
processes although it is included in mathematics curricula (English, 1997; Akkan, Cakiroglu &
Giiven, 2009; Bonotto, 2010; Ellerton, 2013; Tertemiz & Sulak, 2013; Klaassen & Doorman, 2015;
Kojima, Miwa & Matsui, 2015; Van Harpen & Presmeg, 2013). Accordingly, it is expressed that
more importance should be attached to problem posing (English & Watson, 2015; Klaassen &
Doorman, 2015).

Kwek (2015) states that problem posing fills the gap in determining what students know, provide
teachers with information on the understanding, knowledge, skills and tendencies of students, and can
be used as a formative evaluation tool. Accordingly, it can be said that evaluating the problems posed
by students is important in the process of gaining the problem posing skill. There are different
strategies, methods, tools and criteria in the literature on evaluating the problems posed by students.
Criteria such as the fact that the expression written by a student is a mathematical problem, has a
solution, the level of difficulty of the problem posed, the number of operations needed to solve the
problem, the originality of the problem, the use of the situations that are required from the student in
the problem posing activity, sufficiency of the data that the problem includes, the use of the language
correctly and well can be taken into consideration in the evaluation of the problems posed (Silver &
Cai, 1996; Grundmeier, 2003; Albayrak, Ipek & Isik, 2006; Giilten, Ergin & Ergin, 2007; Lin & Leng,
2008; Turhan, 2011; Yildiz & Ozdemir, 2015). Nevertheless, the types of the qualities possessed by
the problem posed both mathematically and in terms of the language use, and the correct and effective
use of the language in the problem posing activity are regarded as important as mathematical skills in
the evaluation of the problem posed by students (Silver & Cai, 1996; Yildiz & Ozdemir, 2015).
Furthermore, one of the ways of using the language effectively is writing. The writing skill is used in
different ways and for different purposes in mathematics courses.

Many teachers accept that the writing skill should be included in mathematics lessons (McCarthy,
2008). However, teachers mostly find it hard to combine the writing and mathematics skills, although
both disciplines complement one another (Wilcox & Monroe, 2011). The aim of expression through
writing is to create a text. In linguistic terms, a text is a series of sentences that follow one another,
and create sequential and meaningful wholes (Giinay, 2003). Therefore, no text that emerges as a
result of writing is a random product but is a product of the thought. In-depth thinking and
communication are intertwined processes in the teaching of mathematics. Writing in mathematics
lesson can be helpful in strengthening the process of thinking that is necessary to reveal students’
thoughts and reflect them on their work (National Council of Teachers of Mathematics, 2000). In the
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light of all this literature, it is important to examine the problems posed by students in mathematics
lesson and expressed in writing multi-dimensionally, both mathematically and linguistically.
Upon examining the studies conducted in Turkey on gaining the problem posing skill, it is observed
that the studies conducted are on the effects of problem posing approach-based mathematics teaching,
determination of the mathematical skills related to the problem posing skill, investigation of the
problems posed by students, pre-service teachers and teachers in mathematical terms, opinions of
teachers and pre-service teachers on problem posing, and problem posing studies included in the
mathematics curriculum (Korkmaz & Giir, 2006; Cankoy & Darbaz, 2010; Celik & Ozdemir, 2011;
Isik & Kar, 2012; Arikan & Unal, 2013; Kilig, 2014; Turhan & Giiven, 2014; Kar & Isik, 2015). No
study addressed mathematically and linguistically was encountered among the studies on problem
posing in Turkey, while a limited number of studies that investigate the problems posed by students
multi-dimensionally, mathematically and linguistically, was encountered when the studies conducted
abroad were examined (Silver & Cai, 1996). Nevertheless, in the studies carried out, it is stated that
students fail to effectively use the language in problem posing activities and have difficulty in posing
problems as a result of the difficulties experienced when expressing verbally although their
mathematical skills are at a good level (Arikan & Unal, 2013; Sengiil Akdemir & Tiirniiklii, 2017;
Turhan Tirkkan, 2017). Herefrom, it is considered that the multi-dimensional examination of the
problems posed by students will contribute to the literature.
Although the measures of the data are considered as an important way to describe the data, it is
expressed that among these measures, the most common numerical explanations of the data set can be
addressed with the measures of spread, being mode, median, and arithmetic mean, and with the
measures of distribution, being variance and dispersion (Van De Walle, Karp & Bay-Williams, 2012).
Within the scope of data teaching, it is suggested to start teaching with the questions of students about
the events they encounter in real life and are curious about (Pesen, 2008). The arithmetic mean is
calculated by summing all numbers in the set and dividing them by the total number of elements in
the set (Van De Walle, Karp & Bay-Williams, 2012). However, the arithmetic mean is also addressed
as an equilibrium point of the whole data (Cai, 2000). It is stated that students are accustomed to
calculating the arithmetic mean due to the calculations they make in order to determine the
achievement grade of a course they take, and therefore, such informative knowledge can be used in
the teaching of the arithmetic mean concept (Altun, 2005). The teaching of the arithmetic mean
concept by associating it with real life is also emphasized in the mathematics curriculum, and the
importance of the subject of arithmetic mean is mentioned (Ministry of National Education, 2017). In
this respect, it is emphasized that the subject of arithmetic mean is important not only in statistics but
also in real life practices (Batanero, Godino, Vallecillos, Green & Holmes, 1994). Similarly, Cai
(2000) states that the subject of arithmetic mean is important both in statistics and in the operational
algorithm. However, it is expressed that there is a limited number of studies on how to integrate
problem posing in the curriculum, especially in statistics subjects (English & Watson, 2015). Taking
into account the importance of the subject of arithmetic mean and the importance of integrating
problem posing studies into real-life situations, it is considered that conducting problem posing
studies for arithmetic mean will contribute to the literature. Here from, the general aim of this study is
to examine the problems posed by secondary school students in the subject of the arithmetic mean
both mathematically and linguistically. Accordingly, the answers to the following questions were
sought:
e What is the mathematical level of the problems posed by secondary school sixth-grade
students in the subject of the arithmetic mean?
o What are the mathematical features of the problems posed by secondary school sixth-grade
students in the subject of the arithmetic mean?
o What is the level of the problems posed by secondary school sixth-grade students in the
subject of the arithmetic mean in terms of language use?
o \What are the features of the problems posed by secondary school sixth-grade students in the
subject of the arithmetic mean in terms of language use?
e Is there a significant relationship between the mathematical and linguistic levels of the
problems posed by secondary school sixth-grade students in the subject of the arithmetic
mean?
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METHOD
Research Design

The survey method among quantitative research methods was used in accordance with the aim of the
study. Survey studies are research approaches that aim to describe a past or an existing situation as it
is (Karasar, 2008). This study also has the quality of a survey study on the problem posing skill of
secondary school sixth-grade students.

Participants

The convenience sampling method among probability-based sampling methods was used in order to
determine the participants of the study. Convenience sampling includes selecting the most accessible
samples, and this sampling method is the sampling with the least cost, and it is the most convenient
sampling in terms of time, money and power (Marshall, 1996). In this sampling method, the
researcher selects a close and easily accessible situation (Yildirim & Simsek, 2008). Accordingly, the
participants of the study consist of 73 students studying at the sixth grade in the 2015-2016 academic
year at a state school at the upper socio-economic level in Bilecik province which the researcher can
easily access. 43 of these students are girls, and 30 are boys. In order to determine the competences of
students in the Turkish and mathematics courses, the school achievement scores were examined. In
this context, while the average achievement score of the Turkish course was calculated to be 83.21 out
of 100 points, the average achievement score of the mathematics course was determined to be 84.46.
In this respect, it can be said that students have the competences to answer the problem-posing test.
However, the mathematics teacher of participant students was interviewed, and classes with the
sufficient mathematics achievement in terms of problem posing and arithmetic mean were selected.
Since the students learnt the subject of arithmetic mean just before the test was applied, the basis of
the students on the arithmetic mean was considered to be adequate.

Data Collection and Data Analysis

The “Problem Posing Test for Arithmetic Mean” developed by the researchers and consisting of four
open-ended questions was used in order to determine the problem posing skills of students. The test
includes one structured, one semi-structured, one free problem posing and one problem story creation
type questions. The implementation duration of the test was determined to be one course hour, i.e. 40
minutes. The opinions of mathematics and Turkish teaching experts were taken on the Problem
Posing Test for Arithmetic Mean and the rubric. The pilot application of the test was carried out at a
school that bears similarities to the school where the research data were collected. Since no problem
occurred during the pilot application, and the opinions of the experts on the test were positive, the
actual application of the test was performed in the second semester of the 2015-2016 academic year.

Two different rubrics, in the mathematical and linguistic dimensions, were created in relation to the
Problem Posing Test for Arithmetic Mean. It has been determined in the studies conducted to assess
the problem posing skill that different criteria such as solvability, language and expression,
information that the problem includes, the number of operations required for the solution, problem
posing in the desired direction, achievement of a solution, originality, complexity, and data amount
are taken into consideration (Silver & Cai, 1996; Grundmeier, 2003; Giilten, Ergin & Ergin, 2007;
Turhan & Giiven, 2014; Arikan & Unal, 2015; Yildiz & Ozdemir, 2015). Taking into account the
criteria addressed in these studies, five sub-dimensions, being the state of being a problem, using what
is required, solvability, originality, and the level of difficulty, were included in the rubric for the
mathematical dimension. By using the rubric, the lowest score to be obtained from the problem posing
test in the mathematical dimension is 20, and the highest score is 60. The scores between 20 and 33
are regarded as low, between 37 and 47 are regarded as medium, and between 48 and 60 are regarded
as high. Four sub-dimensions being the syntax, word selection, punctuation marks and spelling rules
were included in the rubric in the linguistic dimension. The syntax, which is one of the sub-
dimensions of the rubric in question, was considered important because it includes the rules that form
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the sentence and word groups and examining the conditions in which words come together. When
writing a mathematical problem, it is necessary that words come together and form a union according
to certain rules so that emotions and thoughts can be explained; in this context, a syntactic
examination is required. Another sub-dimension, word selection, is significant in that it demonstrates
whether the student uses the appropriate word for the richness and meaning of the vocabulary.
According to Sever (2004), the effective expression of students of what they think and design depends
on the richness of the vocabulary. If students do not use even a word in their written text in a way that
is appropriate to its meaning, the linguistically established communication will be disrupted, the
product of thought put forward will be missing in terms of the linguistic competence, and the desired
meaning will not be achieved. Spelling rules and punctuation marks must be applied correctly to a
written text so that a language can be used well, and feelings and thoughts can be fully and completely
explained. Punctuation marks that are used to facilitate the understanding of writing, distinguish
sentences from each other, and make the meaning effective, also clarify the meaning and awake the
attention of the reader (Banguoglu, 1998). The two main functions of spelling rules are to facilitate
communication between the reader and the writer and to provide integrity in writing. It is necessary
for students to know the generally accepted meanings and correct spellings of words and to apply
them in written expressions when designing a text. Therefore, problems posed by students were
evaluated in terms of the correct use of spelling rules and punctuation marks in the rubric. By using
the rubric, the lowest score to be obtained from the problem posing test in the linguistic dimension is
16, and the highest score is 48. The scores between 16 and 26 are regarded as low, between 27 and 37
are regarded as medium, and between 38 and 48 are regarded as high. Descriptive statistics and the
Pearson correlation coefficient were used in the analysis of the quantitative data obtained from the
study. The deductive analysis approach was used in the analysis of the qualitative data of the study,
considering the dimensions in the rubric. The analyzes were conducted by a Turkish education expert
and a mathematics education expert.

An example of the data analysis is expressed below (First the posed problem is presented in original
language and presented in Figure 1; then the posed problem has been translated into English and
presented in italics):

08098888 68060808080000000s0088000000T 00 00)ereseserssetesesessssssetssseseecsitsettrtoanserserresbtsssrerROreenTate

Figure 1. An example of the posed problems of students

Ipek received 92, 86, and 98, respectively, from the written exams of the mathematics course. What's the average of the three points Ipek got
from mathematics course?

In this posed problem for the linguistic dimension, all sentences conform to the Turkish syntax, all
words were selected in accordance with their meaning and correctly, all punctuation marks were used
correctly and the spelling rules were applied without mistakes. So, for syntax, word selection,
punctuation marks and spelling rules sub-dimensions, 3 points were given. For the mathematical
dimension, the posed problem is a mathematical problem, is an arithmetic mean problem in the data
of which 3 and more changes are made, is a problem that can be resolved, is a very common and not
original problem and is a simple problem that can be solved in 1-2 steps. So for the state of being a
problem, the state of using what is required and solvability sub-dimensions, 3 points were given. For
the originality and level of difficulty sub-dimensions, 1 point was given. So the posed problem
analyzed with the qualifications in the rubric and the posed problems scored with this respect.
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FINDINGS

Findings in Terms of the Mathematical Dimension

Within the scope of the findings in terms of the mathematical dimension, the descriptive statistics
related to the mathematical dimension scores for the problem posing test and the findings related to
the qualities of the problems posed by students in mathematical terms are presented.

Table 1. Descriptive statistics related to the mathematical dimension scores for the problem posing

test
Question No Type of Problem  Arithmetic Mean  Standard Deviation
Question 1 Structured 11 1.54
Question 2 Semi-structured 11.10 1.86
Question 3 Problem story 10.45 1.85
Question 4 Free 10.77 1.90
Total 43.32 4.88

As can be seen from Table 1, the arithmetic mean of the first question of the structured problem
posing type was calculated to be 11, the arithmetic mean of the second question of the semi-structured
problem posing type was calculated to be 11.10, the arithmetic mean of the third question of the
problem story creation type was calculated to be 10.45, and the arithmetic mean of the fourth question
of the free problem posing type was calculated to be 10.77. It was determined that the arithmetic
means of these four questions were close to one another. Moreover, it can be said that the question in
which students were the most successful was of the semi-structured problem posing type, while the
guestion in which they were the most unsuccessful was of the problem story creation type. The
arithmetic mean for the total score on the overall test was calculated to be 43.32. Herefrom, it was
determined that the problems posed by students were at the medium level by the average of the scores
obtained in the mathematical dimension.

Table 2. Qualities of the problems posed for the first question in mathematical terms

Theme  Codes Frequency
The State of An explanation that does not include a mathematical expression 1
Beinga A mathematical expression in the type of exercise 2
Problem  “Njathematical problem 70
An arithmetic mean problem in the data of which maximum 1 8
The State of change is made
Using What - An arithmetic mean problem in the data of which 2 changes are 4
is Required made
An arithmetic mean problem in the data of which 3 and more 61
changes are made
A problem that cannot be solved completely 9
Solvability A problem that can be partially solved but is not completely 8
resolvable
A problem that can be resolved 56
A very common and not original problem 64
Originality A rare and original problem 9
A very creative and unique problem that has never been -
encountered
Level of A simple problem that can be solved in 1-2 steps 35
Difficulty A medium level problem that can be solved in 3-4 steps 35
A difficult problem that can be solved in 5 and more steps 3
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As can be seen from Table 2, it was determined that most of the problems posed by students in the
context of the first question were a mathematical problem, an arithmetic mean problem in the data of
which three and more changes were made, were a resolvable problem, a very common and not
original problem, simple and moderately difficult problems. It can be said that the problems posed in
the context of the first question are at the sufficient level in terms of being a problem, the state of
using what is required and solvability dimensions. Nevertheless, it can be said that very frequently
encountered problems that do not include creativity were generally posed within the scope of the
originality dimension. As for the level of difficulty dimension, it can be said that students tended to
pose simple and medium difficulty problems. It was also determined that certain problems that were
not sufficient in terms of the state of using what is required and solvability were posed.

Table 3. Qualities of the problems posed for the second question in mathematical terms

Theme Codes Frequency
The State  An explanation that does not include a mathematical expression 1
of Beinga A mathematical expression in the type of exercise 10
Problem “pathematical problem 62
The State  Not an arithmetic mean problem 6
of Using  An arithmetic mean problem but not related to open-ended text 2
Whaj[ IS " An arithmetic mean problem but related to open-ended text 65
Required
A problem that cannot be solved completely 8
Solvability A problem that can be partially solved but is not completely 5
resolvable
A problem that can be resolved 60
A very common and not original problem 56
Originality A rare and original problem 17
A very creative and unique problem that has never been encountered -
Level of A simple problem that can be solved in 1-2 steps 49
Difficulty A medium level problem that can be solved in 3-4 steps 11
A difficult problem that can be solved in 5 and more steps 13

As can be seen from Table 3, it was determined that most of the problems posed by students within
the scope of the second question were a mathematical problem, a problem about the arithmetic mean
and related to the open-ended text, a resolvable problem, a very common and not original problem,
problems of low difficulty that can be solved in one or two steps. It can be said that the problems
posed within the scope of the second question were at the sufficient level in terms of the state of being
a problem, the state of using what is required and solvability dimensions. Nevertheless, it can be said
that very frequently encountered problems that did not include originality were generally posed within
the scope of the originality dimension. As for the level of difficulty dimension, it can be said that
students tended to pose simple problems more. It was also determined that certain problems that were
not sufficient in terms of the state of being a problem, the state of using what is required and
solvability were posed.
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Table 4. Qualities of the problems posed for the third question in mathematical terms

Theme  Codes Frequency
The State  An explanation that does not include a mathematical expression 3
of Beinga A mathematical expression in the type of exercise 5

Problem “njathematical problem 65

A problem that is not related to arithmetic mean and which the 9
The State visual data is not used

of Using A problem that is related to arithmetic mean and which the visual 8

Whatis data is not used or just the opposite
Required “A problem that is related to arithmetic mean and which the 56

visual data is used

A problem that cannot be solved completely 16
Solvability A problem that can be partially solved but is not completely 8

resolvable

A problem that can be resolved 49

A very common and not original problem 61
Originality A rare and original problem 12

A very creative and unique problem that has never been -

encountered

Level of A simple problem that can be solved in 1-2 steps 58
Difficulty A medium level problem that can be solved in 3-4 steps 13

A difficult problem that can be solved in 5 and more steps 2

As can be seen from Table 4, it was determined that most of the problems posed by students within
the scope of the third question were a mathematical problem, a problem which was both about the
arithmetic mean and in which data in the visual were used, a resolvable problem, a very common and
not original problem, and simple problems that can be solved in one-two steps. It can be said that the
problems posed within the scope of the third question were at the sufficient level in terms of the
dimensions of the state of being a problem, using what is required and solvability. Nevertheless, it can
be said that very common problems were generally posed within the scope of the originality
dimension. As for the level of difficulty dimension, it can be said that students generally tended to
pose simple problems. It was also determined that certain problems that were not sufficient in terms of
the state of being a problem, the state of using what is required and solvability were also posed.
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Table 5. Qualities of the problems posed for the fourth question in mathematical terms

Theme  Codes Frequency
The State  An explanation that does not include a mathematical expression 3
of Beinga A mathematical expression in the type of exercise 11

Problem “njathematical problem 59
The State  Not an arithmetic mean problem 8

of Using A problem involving arithmetic mean but not solved by using 10

Whatis arithmetic mean
Required " An arithmetic mean problem 55

A problem that cannot be solved completely 10
Solvability A problem that can be partially solved but is not completely 6

resolvable

A problem that can be resolved 57

A very common and not original problem 49
Originality A rare and original problem 20

A very creative and unique problem that has never been 4

encountered

Level of A simple problem that can be solved in 1-2 steps 53
Difficulty A medium level problem that can be solved in 3-4 steps 16

A difficult problem that can be solved in 5 and more steps 4

As can be seen from Table 5, it was determined that most of the problems posed by students within
the scope of the fourth question were a mathematical problem, were on the subject of arithmetic
mean, a resolvable problem, a very common and not original problem, and simple problems that can
be solved in one-two steps. It can be said that the problems posed within the scope of the fourth
question were at the sufficient level in terms of the state of being a problem, using what is required
and solvability dimensions. Nevertheless, it can be said that very common and not original problems
were generally posed within the scope of the originality dimension. As for the level of difficulty
dimension, it can be said that students tended to pose simple problems more. It was determined that
certain problems that were not sufficient in terms of the state of being a problem, the state of using
what is required and solvability were also posed.
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Table 6. Qualities of the problems posed in general in mathematical terms

Criteria Level of Achievement Frequency
The State of  Exemplary (3) 256
Being a Problem  Medium(2) 28
Insufficient(1) 8
The State of  Exemplary (3) 237
Using Whatis = Medium(2) 24
Required Insufficient(1) 31
Exemplary (3) 222
Solvability  Medium(2) 27
Insufficient(1) 43
Exemplary (3) 4
Originality Medium(2) 58
Insufficient(1) 230
Exemplary (3) 22
Level of Medium(2) 75
Difficulty  “ynsufficient(1) 195

As can be seen from Table 6, it was determined that most of the problems posed by students were a
mathematical problem and they were at an exemplary level in the context of the state of using what is
required and solvability in the overall problem posing test. Nevertheless, it was also determined that
certain students were at the insufficient level in the dimensions of the state of being a problem, the
state of using what is required and solvability. It was also determined that most of the problems posed
by students in the originality dimension were common and not original problems, and most of the
problems posed in the level of difficulty dimension were at a simple level. Furthermore, the problems
at an exemplary level, i.e. original and creative problems and difficult problems were low in number;
and problems that were at a successful level in terms of originality and difficulty were also posed.

Findings in Terms of the Linguistic Dimension
Descriptive statistics related to the linguistic dimension scores for the problem posing test and the
findings on the linguistic qualities of the problems posed by students are presented within the scope of

the findings in terms of the linguistic dimension.

Table 7. Descriptive statistics related to the linguistic dimension scores for the problem posing test

Question No Type of Problem Arithmetic Mean Standard Deviation

Question 1 Structured 10.12 1.61
Question 2 Semi-structured 10.47 1.33
Question 3 Problem story 9.84 1.77
Question 4 Free 10.16 1.54

Total 40.59 5.21

As can be seen from Table 7, the arithmetic mean of the first question of the structured problem
posing type was calculated to be 10.12, the arithmetic mean of the second question of the semi-
structured problem posing type was calculated to be 10.47, the arithmetic mean of the third question
of the problem story creation type was calculated to be 9.84, and the arithmetic mean of the fourth
question of the free problem posing type was calculated to be 10.16. It was determined that the
arithmetic means of these four questions were close to one another. Nevertheless, it can be said that
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the question in which students were the most successful was of the semi-structured problem posing
type, while the question in which the students were the most unsuccessful was of the problem story
creation type. The arithmetic mean for the total score of the overall test was calculated to be 40.59.
Herefrom, it was determined that the problems posed by students were at a high level according to the
average of the scores obtained from the linguistic dimension.

Table 8. Linguistic qualities of the problems posed for the first question

Themes Codes Frequency
There is syntactic violation in 3 and more sentences 1
Syntax  There is syntactic violation in 1 or 2 sentences 11
All sentences conform to the Turkish syntax 61
3 or more words were used in the wrong place or improperly -
WOf_d 1 or 2 words were used in the wrong place or improperly 9
Selection ~ A words were selected in accordance with their meaning and 64
correctly
There are mistakes in the use of 3 or more punctuation marks 24
Punctuati There are mistakes in the use of 1 or 2 punctuation marks 19
on Marks ~A| punctuation marks are used correctly 30
Mistakes were made in 3 or more points in the application of the 8
spelling rules
Spelling  Mistakes were made in 1 or 2 points in the application of the spelling 32
Rules  rules
The spelling rules were applied without mistakes 33

As can be seen from Table 8, it was determined that all sentences fitted the Turkish syntax, all words
were selected in accordance with their meaning and correctly in most of the problems posed by
students within the scope of the first question. Accordingly, it can be said that the problems posed by
students were at the sufficient level in the syntax and word selection dimensions. Nevertheless, it was
also determined that the students who made mistakes in the use of the punctuation marks were
predominant, while there were also students who used all punctuation marks correctly in the
dimension of punctuation marks. Furthermore, it was observed that the students who made mistakes
in implementing the spelling rules in the dimension of spelling rules were predominant, while there
were also students who implemented the spelling rules without making any mistake. In this context, it
can be said that there were mistakes in terms of the punctuation marks and spelling rules in most of
the problems posed by students.
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Table 9. Linguistic qualities of the problems posed for the second question

Theme  Codes Frequency
There is syntactic violation in 3 and more sentences 2
Syntax  There is syntactic violation in 1 or 2 sentences 15
All sentences conform to the Turkish syntax 56
3 or more words were used in the wrong place or improperly 1
1 or 2 words were used in the wrong place or improperly 9
Word " Al words were selected in accordance with their meaning and 63
Selection correctly
There are mistakes in the use of 3 or more punctuation marks 5
Punctuation There are mistakes in the use of 1 or 2 punctuation marks 29
Marks Al punctuation marks are used correctly 39
Mistakes were made in 3 or more points in the application of the 8
spelling rules
Spelling  Mistakes were made in 1 or 2 points in the application of the 27
Rules  spelling rules
The spelling rules were applied without mistakes 38

As can be seen from Table 9, it was determined that all sentences fitted the Turkish syntax, all words
were selected in accordance with their meaning and correctly in most of the problems posed by
students within the scope of the second question. Nevertheless, it was also determined that there were
students who made mistakes in the syntax and word selection dimensions. Accordingly, it can be said
that the problems posed by students in the syntax and word selection dimensions were generally at the
sufficient level, but certain students had deficiencies on this subject. It was also determined that the
number of the students who made mistakes in the use of the punctuation marks in the dimension of
punctuation marks and the number of the students who used all of the punctuation marks correctly
were close to each other. Finally, in the dimension of spelling rules, it was observed that the number
of the students who made mistakes in implementing the spelling rules and the number of the students
who implemented spelling rules without mistakes were close to each other. In this context, it can be
said that the problems posed by students in the dimension of the punctuation marks and spelling rules
were partially sufficient.

Table 10. Linguistic qualities of the problems posed for the third question

Theme Codes Frequency
There is syntactic violation in 3 and more sentences 4
Syntax There is syntactic violation in 1 or 2 sentences 15
All sentences conform to the Turkish syntax 54
3 or more words were used in the wrong place or improperly -
1 or 2 words were used in the wrong place or improperly 6
Word Selection ~ Al words were selected in accordance with their meaning 67
and correctly
There are mistakes in the use of 3 or more punctuation marks 27
Punctuation  There are mistakes in the use of 1 or 2 punctuation marks 18
Marks All punctuation marks are used correctly 28
Mistakes were made in 3 or more points in the application of 15
the spelling rules
Spelling Rules  Mistakes were made in 1 or 2 points in the application of the 27
spelling rules
The spelling rules were applied without mistakes 31
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As can be seen from Table 10, it was determined that all sentences fitted the Turkish syntax and all of
the words were selected in accordance with their meaning and correctly in most of the problems posed
by students within the scope of the third question. Nevertheless, it was also determined that there were
students who made mistakes in the syntax and word selection dimensions. Accordingly, it can be said
that the problems posed by students in the syntax and word selection dimensions were at the sufficient
level in a general sense, but certain students had deficiencies on this subject. Furthermore, it was
determined in the dimension of punctuation marks that the students who made mistakes in the use of
the punctuation marks were predominant, but there were also students who used all of the punctuation
marks correctly. Finally, in the dimension of spelling rules, it was observed that the students who
made mistakes in implementing the spelling rules were predominant, while there were also students
who implemented spelling rules without making any mistake. In this context, it can be said that there
were mistakes in terms of punctuation marks and spelling rules in most of the problems posed by
students.

Table 11. Linguistic qualities of the problems posed for the fourth question

Theme  Codes Frequency
There is syntactic violation in 3 and more sentences 2
Syntax  There is syntactic violation in 1 or 2 sentences 15
All sentences conform to the Turkish syntax 56
3 or more words were used in the wrong place or improperly -
1 or 2 words were used in the wrong place or improperly 6
Wor_d All words were selected in accordance with their meaning and 67
Selection correctly
There are mistakes in the use of 3 or more punctuation marks 16
Punctuation There are mistakes in the use of 1 or 2 punctuation marks 20
Marks " All punctuation marks are used correctly 37
Mistakes were made in 3 or more points in the application of the 14
spelling rules
Spelling  Mistakes were made in 1 or 2 points in the application of the 29
Rules  spelling rules
The spelling rules were applied without mistakes 30

As can be seen from Table 11, it was determined that all sentences fitted the Turkish syntax and all of
the words were selected in accordance with their meaning and correctly in most of the problems posed
by students within the scope of the third question. Nevertheless, it was also determined that there were
students who made mistakes in the syntax and word selection dimensions. Accordingly, it can be said
that the problems posed by students in the syntax and word selection dimensions were at the sufficient
level in a general sense, but certain students had deficiencies on this subject. It was also determined in
the dimension of punctuation marks that the number of the students who made mistakes in the use of
the punctuation marks and the number of the students who used all of the punctuation marks correctly
were close to each other. In this context, it can be said that the problems posed by students were
partially sufficient in the dimension of punctuation marks. Finally, in the dimension of the spelling
rules, it was observed that the students who made mistakes in implementing the spelling rules were
predominant, while there were also students who implemented the spelling rules without making any
mistake. From here, it can be said that there were mistakes in terms of spelling rules in most of the
problems posed by the students.
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Table 12. General linguistic qualities of the problems posed

Criteria Level of Achievement Frequency

Good(3) 227

Syntax Medium(2) 56
Insufficient(1) 9

Good (3) 261

Word Selection  Medium (2) 30
Insufficient (1) 1

Good (3) 134

Punctuation  Medium (2) 86
Marks Insufficient (1) 72

Good (3) 132

Spelling Rules Medium (2) 115
Insufficient (1) 45

As can be seen from Table 12, it was determined that most of the problems posed by students fitted
the Turkish syntax and all of the words in the problems posed were selected in accordance with their
meaning in the overall problem posing test. Nevertheless, it was also determined that certain students
were at the insufficient level in the syntax and word selection dimensions. It was also determined that
most of the students made mistakes in the dimensions of punctuation marks and spelling rules.
Furthermore, it was observed that the students who used the punctuation marks and spelling rules
without mistakes and correctly were also a lot in number.

Findings on the Relationship between the Mathematical Dimension and Linguistic Dimension

Findings on the relationship between the mathematical dimension and linguistic dimension are given
on Table 13.

Table 13. The relationship between the scores obtained in the mathematical dimension and linguistic
dimension in the problems posed

Linguistic Mathematical X SD
Dimension Dimension
Linguistic 1 21 40.50 5.21
Dimension
Mathematical 121 1 43.32 4.88
Dimension

As can be seen from Table 13, no significant correlation was found between the scores of the
mathematical dimension and the scores of the linguistic dimension.

RESULTS, DISCUSSIONS AND SUGGESTIONS

According to the average of the scores obtained in the mathematical dimension, the problems posed
by students are at the medium level in the mathematical dimension. Upon examining the qualities of
the problems posed by students in mathematical terms, it was determined that most of them were a
mathematical problem, exemplary in the dimensions of using what is required and solvability, a very
common and not original problem and a simple problem that can be solved in one-two steps.
Herefrom, it can be said that while students are sufficient in terms of the state of being a problem,
using what is required and solvability in their problem posing studies, they remain at a low level in the
dimensions of originality and the level of difficulty. In this context, it is considered that the
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dimensions of originality and the level of difficulty should be developed in terms of the problem
posing skill. Upon examining the problem posing studies conducted in Turkey on secondary school
students, it was determined that students were not sufficiently successful in posing problems (Akkan,
Cakiroglu & Giiven, 2009; Celik & Ozdemir, 2011; Gokkurt, Ornek, Hayat & Soylu, 2015) and
experienced various difficulties in posing problems (Isik & Kar, 2012). It can be said that there are
similarities to these studies in question with the fact that the problem posing skills of students are at
the medium level and there are deficiencies especially in the dimensions of originality and the level of
difficulty.

According to the average of the scores obtained from the language use dimension, the problems posed
by students are at a high level. Upon examining the qualities of the problems posed by students in
linguistic terms, it was determined that most of them were at a good level in the syntax and word
selection dimensions, but they contained mistakes in the punctuation marks and spelling rules
dimensions. From here, it can be said that while students are sufficient in terms of the syntax and
word selection dimensions in their problem posing studies, they are at the medium and insufficient
level in the punctuation marks and spelling rules dimensions. Accordingly, it is believed that it is
necessary to eliminate deficiencies in terms of the dimensions of the punctuation marks and spelling
rules in the context of problem posing studies. In the study conducted by Silver and Cai (1996), it was
determined that a significant part of the problems posed by students were syntactically and
semantically at a high level. In this context, it can be said that the results of the study are similar in
terms of the syntax and word selection.

No significant correlation was found between the mathematical dimension scores and linguistic
dimension scores. Upon examining the studies that address the relationship between mathematics
achievement and achievement in the Turkish lesson, it was stated that there was a significant
relationship between the achievement scores in the Turkish lesson and mathematics achievement
scores (Giileg & Alkis, 2003; Giineyli, Ozder, Konedrali & Arsan, 2010). In this case, the fact that no
significant relationship was found between the mathematical dimension and the language use
dimension may seem like an unexpected situation. The way of expression through written expression
and creating a linguistic product in mathematics are a complex and difficult process that requires
higher-order thinking. Problem posing is a skill that requires original thinking as a skill at the
synthesis level. However, a different result may have emerged since an evaluation was made more at
the comprehension and practice levels and problem solving and multiple-choice tests are used more in
the exam-based system in developing and determining the mathematics achievement at the secondary
school level.

Various suggestions were made in accordance with the results achieved in the study. Studies on
eliminating the deficiencies of the problems posed by students, especially in mathematical terms, can
be conducted, and students can be encouraged to perform problem posing studies. While there are
activities on problem posing in course books, there is no attainment regarding problem posing in the
secondary school mathematics curriculum. Therefore, arrangements can be made for problem posing
in the mathematics curriculum. Similar studies can be carried out at different grade levels and on
different subjects since this study is limited only to the sixth-grade level and the subject of the
arithmetic mean. The texts written by students can be examined by branch teachers other than Turkish
teachers in terms of language use, and the necessary feedback can be provided. Problem writing from
an interdisciplinary point-of-view can be included, and practices for problems to have an original
feature can be conducted when designing activities for paragraph writing in Turkish lessons.
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APPENDIX

Problem Posing Test for Arithmetic Mean

1) The average mass of tomatoes in four crates is 19 kilograms. There are 12 kilograms of tomatoes in
the first crate, 16 kilograms of tomatoes in the second crate, and 28 kilograms of tomatoes in the third
crate. Accordingly, how many kilograms of tomatoes does the fourth crate contain?

Pose a new problem that requires the calculation of the arithmetic mean by changing the information
in the above-mentioned problem.

Note: You can do any kind of change in the problem. You can change numbers, operations or the
names/objects used.

2) Pose an arithmetic mean problem by completing the story of the problem given below.
Ipek got 92, 86 and ..........ccooiiiiiiiiii , respectively, from the written exams of
the mathematics lesson

Pose a problem that requires calculating the arithmetic
mean by using the data given in the adjacent figure.
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