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Abstract. This study investigated the effect of mathematics instruction integrated with social issues on
developing secondary school seventh grade students’ problem posing skills. The study was carried out
as an action research. Participants of the study were 17 seventh-grade students. In the study, a ten-week
instruction was carried out. The quantitative data were collected with the Problem Posing Skill Test
developed by the researchers. The qualitative data were collected by semi-structured interviews.
Concerning data analysis, while the t-test was used for the dependent samples for quantitative data,
inductive analysis was used for qualitative data. Results revealed significant differences between
students’ pre-test and post-test scores in favor of post-test, and qualitative findings also supported these
results.
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INTRODUCTION

It is stated that the concept of social justice has an interdisciplinary qualification because it has
many philosophical, sociological and historical features (Bali, 2001). Besides, social justice
education is seen as a tool for students to learn and to use knowledge and skills for social sciences,
science, reading and writing in mathematics for the purpose of creating a socially just society
(Wade, 2007). Hence, it can be said that social justice education has interdisciplinary features and
it is necessary to integrate various disciplines in this context. Mathematics is gaining importance
as a tool for teaching social justice and equality issues. Regarding this, educators in search of
social justice and equality see mathematics as a powerful tool to identify and overcome injustices
in social life (Allen, 2003; Gonzalez, 2009; Gutstein, 2003; Gutstein, 2006; Koestler, 2010; Noyes,
2007; Skovsmose & Nielsen, 1996; Spielman, 2008). It is believed that including social justice and
equality issues in mathematics and other courses is vital for educational and social purposes as
well.

When mathematics is considered as an integral part of a broader system raising educated
citizens, it is necessary for students to understand their relations with mathematics to be able to
understand local, national and global inequalities and provide solutions for them (Spielman,
2008). Besides, it presents a unique opportunity to combine research and practice, within the
context of equality and social justice, mathematics education and other disciplines (Gutstein et
al,, 2005). In addition, the emphasis on social justice and equality in mathematics education is
considered to be a large-scale practice because it involves different aspects of society and culture
(Koestler, 2010). In conclusion, mathematics education plays an important role in the social and
economic production of society, and it is increasingly necessary to include equality and justice
within and outside the school (Hart, 2003). Based on these views, including social justice and
equality issues in mathematics education through interdisciplinary connections is considered
significant.

One of the ways of dealing with social issues such as social justice and equality is problem posing
(Peterson, 2007a). In this context, it is considered that doing problem posing practices could be
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regarded as a tool within mathematics instruction integrated with social issues. Thus, doing
problem posing studies integrated with social issues arises as an alternative to the abstract
exercises that some of students do not want to do and text based problems they do not want to
solve (Peterson, 2007b). Accordingly, Gutstein (2003) also suggests that students should be
involved in problem posing activities in order to understand these issues in education for social
justice, equality and living conditions. It is thought that problem posing could be used in
mathematics teaching with social aspects as learning to pose a problem found to be allowing
students to process information and think in a critical and social context (Tanase & Lucey, 2015).
Gutstein (2003) suggests that in the context of social justice education, teachers should be able to
address issues such as injustice, inequality and living conditions to help students and they could
pose problems for understanding these issues and he also states that students will recognize
these strengths and traditions that shape their worlds and identify their own problems as they
mention these questions meaningful within their lives. Accordingly, problem posing is seen as an
effective tool to make the discussions interesting and complex (Peterson, 2002). Based on these
opinions, it is considered that taking as a basis problem posing skill for integrating mathematics
with social issues can contribute to both students, society, world and mathematics for recognizing
the social problems and solving these problems within mathematics. At first glance, it can be
thought that social justice education should be at university level since the problems in the social
context are very big and difficult but it is emphasized that this education should be started in
primary school years (Wade, 2007). While Schniedewind and Davidson (2006) consider it is
important to deal with social issues at middle school level, Peterson (2002) suggests that students
at primary school level can understand some of the world's injustices and besides, he emphasizes
the importance of social justice education through 12-18 age range in line with Erikson’s
Psychosocial Development Theory. Therefore, it is considered that the research on teaching
mathematics integrated with social justice and equality issues at the middle school level are
meaningful both in terms of middle school education’s being appropriate for gaining attitudes
and values, as well as filling the deficiency in the literature. It is thought that it would be more
beneficial to carry out a study on the integration of social issues with mathematics at middle
school level. In this study seen necessary for these reasons, answers were sought for the question
"How does mathematics instruction integrated with social issues contribute to the seventh grade
students' development of problem posing skill?"

Problem Posing and Place of Problem Posing in Mathematics Education

Problem posing is defined as the process of constructing a new problem by using a given situation,
knowledge, question or problem (Cai et al., 2013; Kar & Isik, 2015; Siswono, 2010; Stickles, 2006).
Similarly, Bonotto (2010) regards problem posing as a process in which students construct
personal interpretations for concrete situations and formulate them as meaningful mathematical
problems. Katranci and Sengiil (2015) also see problem posing as a process based on
mathematical experience and interpretations created by concrete situations’ being transformed
into meaningful mathematical problems. Moreover, problem posing is defined as producing new
questions in a way that includes research, investigation and exploration (Cildir & Sezen, 2011;
Yildiz & Ozdemir, 2014). Hence, it can be said that problem posing is the process of creating new
problems from given situations or problems by researching and analyzing and using individual
interpretations.

Problem posing is recognized as an important mental activity in scientific researches (Cai,
Hwang, Jiang & Silber, 2015). Besides, problem posing is also considered as a creative activity for
mathematics education (Arikan & Unal, 2015). Similarly, it is stated posing a problem involves
producing something new or revealing a new thing from a set of data, and thus, somehow,
incorporates creativity (Singer & Voica, 2015). Furthermore, problem posing is considered as a
necessary skill for problem solving in everyday life (Kojima, Miwa & Matsui, 2015). Problem
posing is seen as a growing and stepping stone for development of curiosity as well (Osana &
Pelczer, 2015). Finally, problem posing is defined as one of the keys to mathematical discovery
(Cai & Hwang, 2002) and is seen a way of analytical thinking (Katranci & Sengiil, 2015). With this
respect, it can be said that problem posing is a beneficial and important activity especially in
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cognitive context. Recent studies on problem posing, dating back to the 1980s (Osana & Pelczer,
2015), have been drawing attention of mathematics education researchers in the last decade but
it is stated that there are various deficiencies regarding problem posing (Cai, Hwang, Jiang &
Silber, 2015; Harpen & Sriraman, 2013). Furthermore, although problem posing is included in
mathematics curriculum, it is stated that problem posing is not applied too much in teaching
processes (Akkan, Cakiroglu & Giliven, 2009; Bonotto, 2010; Ellerton, 2013; Klaassen & Doorman,
2015; Kojima, Miwa & Matsui, 2015; Tertemiz & Sulak, 2013; Van Harpen & Presmeg, 2013), it is
mentioned that more attention should be paid to problem posing (English & Watson, 2015;
Klaassen & Doorman, 2015) and more detailed studies about problem posing are needed (Cai et
al,, 2013; Cai et al,, 2015). In this respect, it is revealed that revising the place and importance of
problem posing within curricula, giving them more space in mathematics instruction practices,
being given more attention by the researchers and doing more comprehensive and detailed
studies are required for eliminating the deficiencies of giving place to problem posing studies in
mathematics teaching.

Despite negative situations mentioned above for problem posing, there are positive
initiatives and practices in this area as well. Problem posing is seen as an important skill in
mathematics instruction as much as problem solving (Kojima, Miwa & Matsui, 2015) and
considered to be at the center of mathematical thinking with problem solving (Arikan & Unal,
2015). Problem posing is seen as a classroom activity as problem solving and interest in problem
posing in mathematics instruction is increasing (Cai, et al., 2013). In addition, problem posing has
received increasing interest within mathematics education research in recent years (Isik & Kar,
2012). Moreover, it is indicated that there is also problem posing among the subjects that the
educators are addressing carefully (Cildir & Sezen, 2011; Osana & Pelczer, 2015). The interest in
problem posing is also seen in the curricula and in the documents guiding the curricula (Kar &
Isik, 2015). In addition, within the past few years, researchers have realized that problem posing
is a vital component as much as problem solving (Arikan & Unal, 2013a). It is stated that problem
posing studies are required (Sengiil & Katranci, 2014) considering that problem solving and
problem posing skills are undoubtedly among the most effective methods within the objectives
of mathematics education in the curriculum (Cildir & Sezen, 2011). Thus, nowadays, it can be said
that there are positive views on mathematical problem posing.

Problem posing is considered as an important mathematical activity; it is stated that
problem posing has many contributions for students, teachers and researchers and an important
role in mathematics instruction as well (Toluk-Ugar, 2009; Isik, Ciltas & Kar, 2012; Kilig, 2012;
Kili¢, 2013a; Chen, Van Dooren & Verschaffel, 2015; Milinkovi¢, 2015; Rosli, Capraro, Goldsby,
Gonzales, Onwuegbuzie & Capraro, 2015; Van Harpen & Presmeg, 2013). When theoretical and
empirical studies are analyzed within the literature, it is possible to determine the mentioned
positive effects of conducting problem posing studies within mathematics instruction. It is
indicated that, including problem posing studies in mathematics instruction contributes
understanding mathematical problem situations and establishing a solid basis for generating new
problems (English, 1997), besides helping students to understand the problem situations, it also
contributes to the development of more advanced problem solving strategies (Cai et al., 2013; Cai
etal, 2015). Furthermore, it is mentioned that problem posing studies provide students with not
only solving problems in textbooks, but also analyzing the explanations in the problem and better
understanding the information they will need to solve the problem (Solérzano, 2015). In addition,
it has been pointed out that doing problem posing practices not only improves students' problem
solving skills but also develops habits of thinking about enriching and reinforcing basic
mathematical concepts (Kwek, 2015) and helps students develop positive attitudes towards
mathematics (Cai & Hwang, 2003). It is also stated that, problem posing instruction improves
creativity, critical thinking and inquiry skills (Silver, 1997; Arikan & Unal, 2014). Considering
these positive effects of problem posing studies, it is thought that more attention should be given
to problem posing in mathematics curricula and practices for teaching mathematics.

METHODS

497 I TURKKAN & KARAKUS The Effect of Mathematics Instruction Integrated with Social Issues on Problem Posing
Skill



Research Model

This study was conducted with the action research model. Action research is an approach the
practitioner is on his/her own or with a researcher in the research process, and it is aimed to
understand and solve the problems of the application process or a present problem before the
application (Yildirim & Simsek, 2008). Action research contributes to creating a better, more free
and fairer society through cooperative problem analysis and problem solving within a context
(Greenwood & Levin, 2007). In action research, it is tried to make the social world including many
problems understandable and to improve the social quality of life (McKernan, 1996). Besides,
action research is a part of practice-based research (McNiff, 2013). In this context, it is stated that
those who advocate action research are usually related to educational research about social
justice (Freebody, 2004). It is also stated that when critical mathematics education is associated
with research, it is usually shaped by action research (Skovsmose & Nielsen, 1996). Since the
study included social justice education and critical mathematics education, it was thought that
the design should be action research accordingly.

Participants

Among purposeful sampling methods, criteria sampling was used to determine participants in
this study. In purposeful sampling, researchers select individuals or groups that will reveal
information rich situations for the research question (Devers & Frankel, 2000). The researcher
actively chooses the most efficient sample in order to answer the research question (Marshall,
1996). Criteria sampling is defined as the sampling method in which the sampling units are
selected within the framework of predetermined criteria according to the researcher's or a
previously prepared criteria list (Bas & Akturan, 2008). The following criteria were taken into
consideration in the determination of participants: attending seventh-grade mathematics lessons
in a public school located in a region with middle socioeconomical level there being problems
about the problem posing skill. The study was conducted at seventh grade level because in this
age group, individuals' personalities are determined and attitudes and values are effectively
gained. Accordingly, during second semester in 2014-2015 education year, research participants
were 17 seventh-grade students (8 girls and 9 boys) in public school located in a region with
middle socioeconomical level, Adana Province, Turkey. Students were taking a mathematics
practices course from the observer teacher. To determine participants’ problem posing skill, the
Problem Posing Skill Test (PPST) was administered and interviews were also conducted with
participants before the action research process. Table 1 presents pre-test scores’ statistics, and
findings from pre-instruction interviews are presented under ‘Findings’ for comparison with
post-instruction interviews.

Table 1. Statistics on pre-test scores for the problem posing ability

Numberof Mean Standard Mode Median Min. Max. Skewness Kurtosis
Participants Deviation

17 54.59 20.46 35 55 19 89 -.097 -981

As on Table 1, mean of participants’ PPST pre-test scores was 54.59 (120-point scale), so their
awareness level was low. Also, preliminary interviews revealed that there were problems about
problem posing skill. Therefore, it was thought that the problem posing skills of these students
should be developed and it was decided that the action research should be carried out with these
students.

Researchers’ Role

In action research, researchers and practitioners observe and make inquiries about themselves
preferring conducting research on themselves (McNiff, 2013). Altrichter, Feldman, Posch, and
Somekh (2008) have indicated that action research can be conducted by teachers alone, but
practices without stakeholders’ participation will lack sustainability. Similarly, McNiff and

498 I TURKKAN & KARAKUS The Effect of Mathematics Instruction Integrated with Social Issues on Problem Posing
Skill



Whitehead (2010) emphasize the importance of working collaboratively in action research.
Yildirim and Simsek (2008) stated that in the action research, the practitioner can be a researcher
at the same time, and the researchers and practitioners can carry out action research together as
well. The researcher has studies and practices related to teaching social justice and equality and
problem posing and she also has 3,5 years of teaching experience at middle school level. It is
thought that it would be more appropriate for the researcher to carry out the instruction instead
of the formal teacher as she does not have enough knowledge about social justice education and
problem posing instruction. In line with this, the formal teacher has acted as an external observer
and presented her views about the instruction process. So, the researcher, collected the data
before, during and after the instruction; analyzed the data, prepared the action plans and carried
out the instruction as a “researcher teacher”.

Data Collection and Tools

Action research is a way to study within the field to benefit from multiple research techniques
aimed at increasing change and generating data for scientific information production
(Greenwood & Levin, 2007). While qualitative research approaches are more used in action
research, quantitative data collection methods could also be included (Yildirim & Simsek, 2008).
Moreover, itis also asserted that it is not correct to conduct action research only with a qualitative
approach, and action researchers are required to be competent in all research approaches in the
field of social sciences (Greenwood & Levin, 2007). Hence, it can be said that both qualitative and
quantitative data can be used in the process of action research. In this context, it could be stated
that quantitative data can be used to determine the current situation and observe the changes
through the process while qualitative data would be used to elucidate the causes of the changes
in the process of action research. For this reason, both qualitative and quantitative data collection
techniques were used to determine the current situation, examine the instructional process and
determine the changes within the process. Qualitative data were collected through semi-
structured interview form while quantitative data were collected by the Problem Posing Skill Test
developed by the researchers. In particular, information on these data collection tools is
presented below.

Problem posing skill test

In order to determine students’ problem posing skill, the researcher used a skill test consisting of
open-ended questions and a rubric to evaluate the test. In The Middle School Mathematics
Curriculum, the seventh grade level includes the following learning areas and subjects (Ministry
of National Education, Turkey, 2013b): numbers and operations learning area (whole numbers,
rational numbers, ratio and proportion, percentages), algebra learning area (equality and
equation, linear equations), data processing learning area (producing research questions, data
collection, editing), evaluation and interpretation learning area (central tendency and diffusion
measures). In Middle School Mathematics Practices Course Curriculum the seventh grade level
includes attainments about the following subjects (Ministry of National Education, Turkey,
2013a): whole numbers, fractions, decimal numbers, percentages, rational and real numbers,
ratio and proportion, linear relations and patterns, central tendency and diffusion measures and
tables and graphs. Accordingly, it was decided to integrate these subjects included in the seventh
grade, mathematics and mathematics practices curricula into the Problem Posing Skill Test
(PPST). An example question is given below:

Question 5: Aligot 72, 93 and 54 scores from mathematics exams. What is the mean
of Ali’s exam scores?

Pose a new problem related to measures of central tendency and diffusion
changing the information given in the problem above.

Note: You can make any changes within the problem. You can change numbers,

operations or used names/objects.
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Four experts from the Department of Curriculum and Instruction and two experts from the
Department of Mathematics Education reviewed the PPST and its rubric so that a pilot form was
prepared by making changes in line with their opinions. During the 2014-2015 education year’s
first semester, the pilot form was applied to 100 seventh-grade students in two similar public
schools. Afterwards, the PPST’s Spearman-Brown reliability coefficient was calculated at 0.79.
Both the researcher and an experienced mathematics teacher scored the data on the trial form.
The Pearson coefficient for inter-scorer reliability on total scores was 0.99. Pearson correlation
coefficients for the rubric’s subscales were: 0.99 in the difficulty dimension, 0.99 in the using the
intendeds dimension, 0.95 in the solubility dimension, 0.99 in the originality dimension and 0.99
in the language and expression dimension. These studies showed that the PPST is a valid and
reliable instrument for determining students’ level of problem posing skills. There are eight
questions in the PPST. The minimum score that can be taken from the PPST is 40 and the
maximum score is 120. The PPST was implemented twice, before and after the instruction.

Semi-structured interview form for determining students’ views on problem posing skill

Researchers prepared an interview form to determine the students’ pre-instruction status and to
examine instruction’s effects. Seven curriculum and instruction experts determined the interview
form’s validity, and changes were made in line with their opinions. The interview form was
administered to all of the participants both before and after the instruction. Interviews were
made by 17 participants both before and after the instruction.

Data Analysis and Validity-Reliability Studies

A rubric of five dimensions and three achievement levels was used in analysis of PPST data,
including level of difficulty, using the intendeds, solubility, originality and language and
expression. Scores were 1 at preliminary level, 2 at successful level, and 3 at exemplary level.
Statistical analyses were performed on total scores. Since pre-test, post-test and difference scores
were normally distributed, the t-test was performed for dependent samples from parametric
tests.

Through analysis of interview data, the inductive approach within content analysis was
used. Content analysis is used to reveal the main contexts and meanings in the qualitative data of
a certain size and the main purpose of this process is to come up with patterns and themes that
can explain the collected data (Patton, 2002). In content analysis, it is aimed to increase the
inferential quality of the results by associating the frame obtained from the content and the data
with the categories (Downe-Wamboldt, 1992). Inductive analysis involves the determination of
patterns, themes and categories and findings are revealed in the direction of researcher’s
interaction with data; in qualitative data analysis, inductive analysis is used when codes, themes,
and patterns are generated (Patton, 2002). Content analysis is basically composed of four stages
and these are (Yildirim & Simsek, 2008): coding the data, determining the themes, organizing the
codes and themes, defining and interpreting the findings. First, voice recordings were
transcribed, transferred to the NVIVO10 programme and analysed. Through NVIVO10
programme, coding primarily took the direction of the inductive approach, and then themes were
created by combining relevant codes. After codes and themes were determined, models showing
the holistic relation of them were created.

In the research process, verification strategies for establishing both reliability and validity
are activities like providing methodological suitability, providing sample suitability, creating a
dynamic relationship between data collection and data analysis, thinking theoretical and
developing theory (Morse, Barrett, Mayan, Olson & Spiers, 2002). In qualitative research, there
are many perspectives on definition of validity and reliability, conditions and principles for
preventing validity and reliability (Creswell, 2013). In validity and reliability studies regarding
the qualitative data from interviews, the following techniques were applied: triangulation, peer
examination and longtime interaction. Within triangulation process, both qualitative and
quantitative data were analyzed in the research by using different research methods, thus trying
to provide method diversity. Moreover, diversification of data collection tools was tried to be
achieved by using interviews and skill test. As for peer examination, the second author of the
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research examined the analyzes of the first author. In this context, the second author reviewed
the codes and the themes that the first author generated during the data analysis process and
reported his opinions and suggestions and so necessary corrections were done. Besides, from the
planning of the research till its completion, opinions were obtained from a validity committee
consisting of three experts. Six meetings were held with the validity committee during the
research process. Regarding long term interaction, sufficient time was provided for interaction
with participants before the instruction and it continued throughout the whole semester.

Evaluations made using rubrics usually depend on the judgment of the scorer (Johnson,
Penny & Gordon, 2000) and since scoring should not change from one scorer to another, it will be
useful to conduct reliability studies (Kutlu, Dogan & Karakaya, 2010). Therefore, for the reliability
of quantitative data obtained from rubric, it was thought that two more experts’ scoring besides
the researchers would contribute to the reliability. Kendall's Coefficient of Concordance was
calculated to determine scorer reliability: The three evaluators had statistically significant
agreement on pre-test (W=.85, p <.05) and post-test evaluations (W=.82, p <.05) so that the three
evaluators were provided with confidence in both pre- and post-test scores. By comparing the
scores of the three evaluators, it was determined that both the pretest and posttest scores were
reliable.

Action Research Process

Action research is generally made up of a series of helix processes involving self-reflection cycles:
planning a change; acting for a change and result process and doing observation; doing reflections
on these processes and results; re-planning (Kemmis & Wilkinson, 1998). In this study, action
plans for each cycle were prepared, implemented, reflected, evaluated, and the results reached at
the end of the evaluation process were reflected within the next action plan. The implementations
for the action research process are summarized below. The issues included in the implementation
are shown in Figure 1.

The lesson plan of the first week was prepared for the basic concepts of equality and social
justice within the introduction to social issues. This lesson lasted for two hours and it was aimed
to gain five goals during the lesson. In this lesson, basic concepts such as justice, social justice,
equality, discrimination, sub-dimensions of equality and social justice were included. In addition
to making students learn these basic concepts and sub-dimensions, it was also aimed to make
them explain the relation of mathematics with social issues and recognize the importance of
mathematics in revealing social problems. This lesson was planned as explained above because
of its being the first lesson and students’ lack of knowledge about these basic concepts and so
presentation, lecture, discussion and idea discussion were mainly used methods and techniques
throughout teaching process. Evaluation was completed through the evaluation sheet and self-
evaluation form for these concepts and sub-dimensions.
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2nd Week

1st Week 3rd Week
2 Hours
2 Hours isabilitv E it 2 Hours
Disabili uali .
Introduction to Social Issues . tyd; i i ! Gender Equality
in Mathematics ntege{\‘]s]_,l?}r]lber:tlona Percentages
5th Week 5th Week 4th Week
1 Hour 1 Hour 2 Hours
Age Equality Religious Belief Equality Racial and Ethnic Equality
Equations Equations Ratio and Proportion
/ / /

8th Week
7th Week 2 Hours
(LRI 2 Hours Income Distribution,
1 Hour Poverty, Education, Health Unemployment and Child
Equations and Housing Problems Workers
Tables and Graphics Central Tendency and

Diffusion Measures

10th Week 9th Week

2 Hours 2 Hours
Solution Suggestions for Sharing of Natural Resources
Equality and Social Justice -
Problems Probability
4 /

FIGURE 1. Issues included in the implementation

In the second week's lessons, regarding social justice and equality education disability
equality and through mathematics instruction the integers and rational numbers were taught.
This lesson lasted for two hours, two attainments from mathematics practices curriculum and
five attainments about social justice and equality values had been included. In this lesson plan, it
was aimed to help students explain the problems experienced by disabled people, interpret the
numerical data related to the equality of disabled people, solve and pose problems related to the
equality of disabled people, and understand the importance of mathematics in realizing the
situations related to disability. As this course was integrated with mathematics practices, more
problem solving and problem posing activities were introduced and studies were carried out to
discuss the relation between disability equality and mathematics. At the end of the lesson, the
evaluation was completed with an evaluation sheet which includes a mathematical problem
related to the disability, and discusses this problem and a self-evaluation form.

In the third week concerning social justice and equality education, the subject of gender
equality and within mathematics ‘percentages’ were included. This lesson lasted two hours and
aimed to gain a total of six attainments, one for mathematics course and five for social justice and
equality. In this lesson plan, the purpose was to make students understand the importance of
gender equality through mathematical problems, realize that women and men are equal in life
even though they have different roles, interpret numerical data on gender equality, solve and pose

502 I TURKKAN & KARAKUS The Effect of Mathematics Instruction Integrated with Social Issues on Problem Posing
Skill



problems about both percentages and gender equality. Through this lesson, activities were
conducted on problem solving and problem posing with direct instruction and studies were done
on discussing the relation between gender equality and mathematics. An evaluation form about
a mathematical problem integrated with gender inequality was used and then a discussion was
conducted on this problem at the end of the lesson. A self-evaluation form was used as well.
Besides homework about posing a semi-structured problem related to gender equality was given.
In the fourth week, within the scope of social justice and equality education, racial and ethnic
equality, and regarding mathematics course, the ratio-proportion were included in the
instruction. The lesson lasted two hours and two attainments from mathematics practices
curriculum and five attainments about social justice and equality values were covered. In this
lesson plan, the aim was to let students determine problems about racial and ethnic equality,
recognize that individuals of different race and ethnic origin are equal in life, even if they differ in
various aspects, comprehend the importance of equality in terms of race and ethnic origin
through math problems, solve and pose mathematical problems for equality in terms of race and
ethnic origin. During this lesson, mathematical problem-posing activities were included and
practices were conducted to discuss the relation between racial and ethnic equality and
mathematics. For the evaluation of the lesson, self-evaluation form was used.

In the fifth week, related to social justice and equality education, religious belief equality
and age equality, and within mathematics course, the equality and equations were included. This
lesson lasted two hours and one attainment from mathematics practices curriculum and six
attainments about social justice and equality values were involved in these lesson plans. In the
first lesson plan, the aim was students’ recognizing the problems about the religious belief
equality in society via mathematics, solving mathematical problems related to religious belief
equality and defending that all people are equal even if their beliefs are different. In the second
lesson plan, the purpose was to make students recognize the problems about age equality in
society by mathematics, solve mathematical problems related to age equality and give examples
of age discrimination against individuals. Within this course, mathematical problem solving
activities were included and practices were conducted to discuss the relation between religious
belief and age equality and mathematics. For evaluation within the lesson, self-evaluation form
was used. Towards the end of lesson, students were given a homework sheet to create problems
in order to develop their problem posing skills.

In the sixth week, no activity was conducted regarding social justice and equality
education. Only problem posing practices about equations were included. Through this lesson, a
group activity was carried out to ensure cooperative learning. Within this activity, a worksheet
was used including two questions, one of which was carried out with group, and the other one
was conducted individually. During this lesson, problem posing activities were not integrated
with social issues. As for evaluation, the problems that students individually posed were scored
and self-evaluation form was used.

In the seventh week, within the scope of social justice and equality education, poverty,
education, health and housing problems, and in the context of mathematics course, tables and
graphics were included. The lesson lasted two hours and one attainment from mathematics
practices curriculum and ten attainments about social justice and equality values were involved
within the lesson plans. In the first lesson plan, the aim was to help students recognize the
poverty problems via mathematics, interpret the numerical data about poverty in the context of
social justice, see examples showing the injustice situations of poor people, solve and pose
mathematical problems about poverty. In the second lesson plan, the purpose was students’
recognizing the social problems about education, health, housing and nutrition via mathematics,
discussing the reasons of these problems and the effects on the individuals, defending that all
individuals have equal rights in education, health, housing and nutrition, and posing
mathematical problems about these issues. Self-evaluation form was used for the evaluation. At
the end, two performance tasks were given consisting of posing mathematical problems and
proposing solutions to the problems about equality and social justice.

In the eighth week, concerning social justice and equality education, income distribution,
unemployment and child workers, and regarding mathematics course, central tendency and
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diffusion measures were included. This lesson lasted two hours and two attainments from
mathematics practices curriculum and six attainments about social justice and equality values
were covered within this lesson. In the first lesson plan, it was aimed for students to interpret the
income earned by individuals performing the same labor force in Turkey and other countries via
central tendency and diffusion measures within social justice, to solve the mathematical problems
about income distribution, to advocate that individuals who work in similar jobs should receive
equal pay. In the second lesson plan, the aim was to make students interpret the numerical data
of the situations about unemployment and child workers via central tendency and diffusion
measures, solve the problems about unemployment and child workers and discuss the social
problems about unemployment and child workers within the context of social justice. Within the
evaluation of the lesson, self-evaluation form was used.

In the ninth week, within social justice and equality education, sharing natural resources,
and for mathematics course, probability were included. This lesson lasted two hours and two
attainments from mathematics practices curriculum and five attainments about social justice and
equality values were covered up. In this lesson plan, it was targeted to help students recognize
the problems of sharing the natural resources in the world and in Turkey via mathematical
problems, discuss the situations that may arise as a result of the unjust sharing of natural
resources, defend that natural resources should be distributed fairly to all mankind, solve
mathematical problems about sharing natural resources and probability and pose problems
about probability. Through the evaluation self-evaluation form was used.

In the tenth week, regarding social justice and equality education, solution suggestions
for equality and social justice problems were included. This lesson lasted two hours and five
attainments about social justice and equality values had been covered. In this lesson plan, the
purpose was students’ believing that social justice and equality should be ensured to solve social
problems, presenting solution suggestions for sub-dimensions of equality and social justice,
defending that everyone should be sensitive to the solution of social problems and being willing
to take part in the solution of social problems about social justice and equality issues. For
evaluation, self-evaluation form was used.

Ethical Issues

Within the ethical dimension of the study, some precautions were taken. Firstly, permission was
received from Adana Provincial Directorate of National Education. After obtaining the necessary
permissions and determining the class for instruction, the parents of the students participating
in the study were informed about the practices to be carried out and the data to be collected and
their written permissions were obtained. However, the students in the classroom that the
instruction was carried out were given the necessary information regarding the purpose of the
study. In addition, the students were asked whether they were volunteer for the research or not,
and after the students were determined to participate voluntarily, the instruction was started.
Before the interviews were carried out, the participants were asked whether they agreed to
participate in the interviews voluntarily, whether they allowed to use of a voice recorder or not,
and they were also informed that they could put an end to the interviews whenever they want
throughout the interview. Finally, writing the research report, the school and the names of the
students were not included within any part of the study and codes were assigned to the
participating students instead of their original names.

FINDINGS

The PPST was used to determine how integrating mathematics instruction with social issues
contributed to seventh-grade students’ development of problem posing skill. Table 2 displays
their mean pre- and post-test scores to show any significant difference and to indicate the
instruction’s effectiveness.
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Table 2. Averages of pre- and post-test scores for participants’ problem posing ability

Test Number of Mean (X) Standard t-score Degree of Significance
Participants Deviation Freedom Level (p)
N) (5d) (Df)
Pre-test 17 54.59 20.46
Post-test 17 70.82 16.08 -3.187 16 .006*
*p<.01

Table 2 indicates significant difference between pre- and post-test scores. Thus, according to
quantitative data, students’ level of problem posing ability increased significantly after
instruction. Qualitative findings from pre- and post-interviews were compared after content
analysis, as explained below.
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FIGURE 2. Students’ views on problem posing activities included in the lessons before the
instruction

As it is seen from Figure 2, students’ views on problem posing activities were collected
under three themes before the instruction: Included activities (f:24), frequency of problem posing
(f:23) and interaction in problem posing activities (f:2). Students mostly expressed their views
on problem posing activities in relation to these codes: Including semi-structured problem posing
activities (f:14), lack of problem posing activities (f:11), posing problems when given in the
textbook (f:9), problem posing related to a specific mathematics subject (f:6). Regarding this
theme, S17 addressed the problem posing frequency as: “We do occasionally problem posing
activities in the normal course but we do not encounter much.” S1 stated about the posing problems
when given in the textbook code, “No, not many. If included in textbooks or in some subjects, teacher
gives us two or three examples, we are posing problems in another way by ourselves.” Based on the
students’ views, it was determined that problem posing activities were given little space in
mathematics and mathematics practices courses.
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instruction

As itis on Figure 3, students’ views on problem posing activities were collected under two
dimensions after the instruction as in sociomathematics course and mathematics course
(Through the instruction process integrated mathematics instruction with social issues called as
sociomathematics course by the students). The themes for both of these dimensions were created
separately. Views on problem posing activities in mathematics course were gathered under three
themes: Frequency of problem posing (f:12), included activities (f:9) and interaction in problem
posing activities (f:1). With regard to frequency of problem posing, students stated that they
sometimes pose problems in mathematics course (f:5). Besides, there were views about posing
problems when given in the textbook (f:4) and not giving weight to problem posing (f:3). Within
this theme, S1 said “Generally too little... Teacher does that sometimes, once a year, one time.” while
S3 stated “That is to say, we don't pose much.” With respect to problem posing activities in
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mathematics course theme, students mostly expressed their views under posing problems about
taught subject (f:5). However, students also put forward their views about posing semi-
structured problems (f:3) and posing structured problems (f:1). Concerning this theme S17
expressed his views as “We usually pose for a subject, for example a subject is given, such as a ferris
wheeel’s diameter, teacher says us to pose a problem like this. Our teacher doesn’t say anything to
pose problem the way you want. There is the subject in the textbook, we pose about it.” Within the
interaction through problem posing theme in mathematics course S10 stated regarding teacher’s
help “Our teacher doesn’t make it like you but she helps us too.”

For the second sub-dimension, students’ views on problem posing activities in sociomathematics
course were gathered under three themes: Problem posing activities (f:29), interaction through
problem posing (f:5) and frequency of problem posing (f:3). Related to problem posing activities
in sociomathematics course, students’ views were most frequently about problem posing
integrated with social justice and equality issues (f:8) and structured problem posing activities
(f:7). Besides, students’ views were also about problem posing related to a specific subject (f:5),
free problem posing (f:5), semi-structured problem posing (f:3), posing meaningful problems
(f:1), posing problems in different difficulty (f:1), problem posing competition (f:1) and posing
problems in different types (f:1). For this theme S5 said comparing sociomathematics and
mathematics courses, “What is given in the course, for example, if the subject is probability, you
should try to pose a problem by using the data given about the subject of probability. We do this way.
In your course you say ‘pose a problem’ or you give a text then you say ‘you can change the text or
the numbers and then you can pose a problem’. I think this is better in sociomathematics course, in
almost every lesson,  mustn’t say almost, in your every course we were posing problems. My problem
posing skill is improved too but in mathematics course sometimes we don’t pose problems.” Within
the context of interaction in problem posing theme, there were views about teacher’s help when
posing problems (f:2), teacher’s guide when posing problems (f:2) and posing problems with
helping each other (f:1). In this theme S10 said: “We do with helping each other but even if we don’t
help each other our teacher helps us, she says us how to do, how to pose.” In frequency of problem
posing theme, there were codes about posing problems every lesson (f:2) and giving weight to
problem posing (f:1).

When students' views about problem posing activities included in the course were compared
before and after the instruction, students expressed their views on problem posing activities in
mathematics course about problem posing strategies (structured problem posing, semi-
structured problem posing and free problem posing) and posing problems about given subject.
In addition to these views, students indicated their opinions on posing problems integrated with
social justice and equality issues and posing problems with different difficulty and type for the
instruction process. Regarding problem posing frequency, in mathematics course, students said
that less problems were posed and problems posed when mentioned in the textbook but in the
instruction process almost in every lesson, problems were posed and it is stated that more
importance was given than mathematics course. However, in the context of interaction through
problem posing, for sociomathematics course more views were expressed than mathematics
course, and views about interaction with the teacher and peer were also put forward. Therefore,
the instruction might have increased the awareness of students regarding the different problem
posing practices.
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Students were asked whether they had the skill to pose problems and the degree of their
problem posing skill and the responses were presented in Figure 4. Nine out of the seventeen
students stated that they had the skill to pose problems; five stated they partially had and three
stated they had not this skill at all. Besides, with regard to the degree of their problem posing skill,
nine students thought that they were at medium level, five students were at good level and three
students were at low level. Based on the students' evaluation of their problem posing skills, it was
determined that some of them did not have problem posing skill at all, most of them thought about
having problem posing skills partially and moderately and some of them had good problem
posing skill before the instruction.
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FIGURE 5. Students’ views on having problem posing skill after the instruction

As for the degree of problem posing skill all students stated that they had the skill to pose
problems and fourteen students stated that their problem posing skills were improved after the
instruction. Besides, nine students thought that they were at medium level, eight students were
at good level. Accordingly, S14 said, “Yes, we weren’t posing problems before the sociomathematics
course, now, I have started to pose better problems.” S4 expressed his views emphasizing the effects
of instruction to problem posing and solving skills as “Because my problem posing skill is improved,
in this way I can easily pose and solve meaningful problems for example in proportion subject. At
first 1didn’t understand the proportion subject but after two or three worksheets and you’ve showed
me, 1 figured out how and I could.” Similarly, S9 said “It used to be bad formerly... My teacher, 1
couldn’t pose problems formerly but now I am trying to pose problems... Because you taught well, |
understood the subject, therefore I can pose better problems.”
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Students' views on having problem posing skills were compared before and after the instruction,
nine students stated that they had the skill to pose problems, five stated they partially had and
three stated that they had not at all before the instruction; after the instruction all students stated
that they had problem posing skill and the majority of students indicated that they have improved
their problem posing skills. Also, they said that they were in better condition and improved their

problem posing skills compared to the pre-instruction process, and so it can be inferred that the
instruction contributed to the problem posing skill.
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FIGURE 6. The difficulties that students experienced about problem posing before the instruction

The students were asked whether they had any difficulties in posing problems and three
students stated that they had difficulties in posing a problem. The answers of students who had
difficulties were presented in Figure 6. These difficulties were gathered under three themes:
Difficulties about expression (f:8), problems about problem posing knowledge and skill (f:7) and
problems about mathematical knowledge (f:7). The most experienced problem was about not
bringing anything to mind/forgetting (f:6). However, the students also stated problems about not
being able to pose problems because of being unsuccessful in mathematics (f:3) and not
understanding/knowing the subject (f:2). Related to problems about problem posing knowledge
and skill, S10 expressed “For example sometimes the teacher gives a little difficult so I am
experiencing problems... I can do it but still when it is given a little difficult I can’t do, I'm having
trouble.” Within problems about mathematical knowledge S1 indicated “Because I couldn't get
used to mathematics, a mathematics course; I can’t understand mathematics much, so I can’t pose
problems.” Regarding difficulties about expression S9 said “My teacher, for example, when we pose
problems, nothing comes to my mind.” According to the views of the students, it was determined
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that the majority of the students experienced problems due to various reasons during posing
problems before the instruction.
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FIGURE 7. Difficulties that students experienced about problem posing after the instruction

As it is on Figure 7, with regard to difficulties experienced about problem posing, eight
students stated that they don’t experience any difficulties. Within the context of this dimension,
the most experienced problems were about language and expression (f:5). Moreover, students
also experienced problems about cannot think of any problems (f:2), cannot complicating the
problem (f:1), cannot understanding the problem (f:1), cannot solving the posed problem by
himself/herself (f:1), cannot posing original problem (f:1) and experiencing difficulty because of
not loving mathematics (f:1). S12, who has problems with language and expression, explained
these problems as “I cannot provide numbers fit exactly, in the words there can be incoherency.”
S16 said “I pose, I can pose but I cannot use the language, | cannot use the Turkish language when
I'm posing problems, I cannot link words to each other, always there is a confusion, so anyone cannot
understand usually.” Again, S10 emphasized the case of not being able think of any problems and
said “Sometimes I cannot recall, sometimes I don’t know how to do but it comes to my mind later.”

Students' views on difficulties in problem posing were compared before and after the
instruction. Three students stated that they didn’t experience any difficulties and there were
twenty-six different problems before the instruction. But after the instruction, eight students
mentioned that they didn’t experience any difficulties and there were twelve different problems.
After the instruction, it was revealed that fewer students experienced problems and therefore the
problems decreased. Hence, it can be said that the instruction was effective in reducing and
eliminating the problems experienced by students.
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FIGURE 8. Students’ suggestions for improving problem posing skill before the instruction

It is seen on Figure 8, students’ suggestions for problem posing skill before the instruction were
gathered under three themes: Suggestions related to students (f:16), suggestions for teaching
(f:11) and suggestions related to teacher (f:4). The most recurring views in this context were
about giving place to problem posing (f:6), studying harder to mathematics (f:5), solving
mathematics tests (f:4), reading books (f:4) and revising for the course (f:3). With respect to
giving more place to problem posing, S3 stated “More problems have to be posed, for example, if it
continues two hours, it must enhance to three hours.” Concerning suggestions related to students
S8 indicated “By writing numerical data by ourselves, we can pose problems with them.” In the
context of suggestions related to teacher S2 said “Also teachers need to focus on problem posing.”
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FIGURE 9. Students’ suggestions for improving problem posing skill after the instruction

It is shown on Figure 9, after the instruction students’ suggestions for improving problem posing
skill were gathered under three themes: Suggestions for teaching (f:16), suggestions related to
teacher (f:4) and suggestions related to students (f:4). Regarding suggestions for teaching theme,
there were suggestions mostly about giving more problem posing activities within the course
(f:6). Moreover, students presented suggestions also about solving more problems (f:2), hanging
on the posed problems about social justice to the pin board (f:1), teaching problem posing
strategies in detail (f:1), giving more weight to problem posing (f:1), giving more place to problem
posing questions in the textbook (f:1), giving feedback and correction about the posed problems
(f:1), analyzing different problem posing strategies (f:1), giving example before posing problems
(f:1) and posing problems at primary school (f:1). Within this context S7 presented suggestions
as “More problems can be posed, and then, for example, problem posing strategies can be teached in
detail.” For suggestions related to teacher, giving homework about problem posing by teacher
(f:2) was the most frequently emphasized one. Furthermore, suggestions were presented about
telling the importance of problem posing to the teachers (f:1), teacher’s asking students to solve
mathematical problems (f:1) and teacher’s asking students to read books (f:1). Concerning this
theme, S5 said “More problem posing questions can be added to textbooks and it can be written to
be done definitely, actually, because, there was a problem again in our mathematics course a few
days ago, but we couldn’t solve, we passed it directly. Teachers should be told that such things should
definitely be done. So, after all, in some situations problem posing can confront to us, it increased
our problem solving skill, so, such things can be done.” Within suggestions related to students, there
were suggestions mostly about doing problem posing practices by oneself at home (f:3). There
was also suggestion about studying by own effort (f:1). In this context S16 stated “We need to
make use of our free time, when we have nothing to do, we can write one or two problems so we can
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adapt ourselves.” Other than these themes, a student presented his suggestion as teaching
sociomathematics course at different classrooms or schools. In relation to that, S17 said “The
course you taught can be taught in different places. I think about it.”

Students' suggestions for improving problem posing skill were compared before and after
the instruction, there were three themes both before and after the instruction: Suggestions for
teaching, suggestions related to teacher, suggestions related to students. It was determined that
the suggestions offered by the students before and after the instruction were similar in general
terms; after the instruction, it was seen that the number of suggestions for teaching increased
while the number of suggestions related to students decreased. In the context of suggestions
related to students, students offered suggestions about revising for the course, solving tests,
reading books, getting support from family before the instruction. But after the instruction
students didn’t offer these suggestions but they talked about the student's own efforts and
suggestions for developing the problem posing skill by oneself. The reason for this difference
could be explained as students’ starting to think that they can improve problem posing skill with
their own efforts. After instruction, unlike before it, in the context of suggestions for teaching,
students offered suggestions about problem posing strategies, posing problems about social
justice issues and starting to pose problems at primary school. These suggestions gave rise to the
idea that students were getting more aware of the problem posing.

During analysis of the data, a theme which was not included in the interview questions
was emerged regarding the benefits of problem posing. Views related to this theme were given
on Figure 10.
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FIGURE 10. Students’ views on benefits of problem posing

As seen on Figure 10, after the instruction students presented different benefits of problem
posing. Within this theme, it was stated that problem posing mostly contributes to enhance
problem solving skill (f:2). In addition, it was stated that there were benefits such as being aware
of problem posing strategies (f:1), supporting problem posing (f:1) and drawing attention and
interest of students in the classroom (f:1). Related to this theme S17 expressed his views focusing
on drawing attention and interest of students as “For example, how can I say, our friend poses,
writes on board, different people solve. Thus, for example, students not paying attention to course,
many in the classroom, refocus on the course when something fun is done. Now our classroom is
better than the formerly because of this.” S8 stated “For example, you give problems, we are trying
to pose problems. We are aware of each subject, that is, about each type of problems, you give
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different types of problems, when we do like it, so we reinforce all.” S5 focused on the benefits to
problem solving skill and stated “Problem posing improves the problem solving skill.”

DISCUSSION AND CONCLUSIONS

Before the instruction, it was indicated that problem posing skill of students were not adequate
in accordance with the quantitative data obtained from the problem posing skill test for the
improvement of problem posing skill. Besides, it was pointed out that there was a significant
difference between the pre- and post-test scores of participant students in favour of post-test
scores. Therefore, it is possible to conclude that the level of students’ problem posing skill
increased significantly thanks to the instruction. In this respect, in the courses of mathematics
and mathematics practices, it may be suggested that various practices or instructions should be
carried out to make students understand the importance of mathematics in social life and
improve their mathematical skills such as problem posing.

According to the qualitative data regarding problem posing skills, a comparison of pre-instruction
and post-instruction opinions may be useful to see the progress of problem posing skill. In line
with this, within the framework of the same themes created in the interviews, the sub-themes
created before and after the instruction were compared. When the opinions of students about
having problem posing skills before and after the instruction were compared, nine of the students
described their problem posing skills as medium, five of them as good and three of them as bad
before the instruction while after the instruction, nine of the students described their problem
posing skills as medium and eight of them as good. On the other hand, before the instruction, nine
of the students stated that they had problem posing skills, five of them stated that they had partial
problem posing skill, and three of them stated that they did not have at all whereas after the
instruction, all of the students stated that they had problem posing skills. Furthermore, almost all
of the students indicated that their problem posing skills improved. Accordingly, it could be
asserted that the instruction carried out had an effect on the improvement of students’ problem
posing skill. Whilst there have not been any studies, which are integrated with social issues or
interdisciplinary, on the improvement of problem posing skill, the results of studies on improving
the problem posing skill in the field of mathematics in the literature show that the instruction
related to problem posing increases the problem posing skill of students (English, 1997; Turhan
& Giiven, 2014, Yildiz, 2014, Kojima, Miwa & Matsui, 2015). Therefore, it can be said that it is
possible to improve the problem posing skill of students, who have encountered very few
problem posing studies before, through learning experiences designed for this purpose. In this
sense, when the contributions of the instruction carried out within the study are considered, it
can be suggested to reflect these practices on the curricula of the mathematics course and
mathematics practices course.

Related to the problems experienced with regard to problem posing, before the instruction, the
problems were gathered under sub-themes such as problems related to the expression in
problem posing, mathematics knowledge, problem posing knowledge and skills. However, three
students stated that they did not have any problems with problem posing. After the instruction,
it was found out that the problems experienced during problem posing were also gathered under
the same sub-themes such as problems related to the expression in problem posing, mathematics
knowledge, problem posing knowledge and skills. Unlike before the instruction, eight students
mentioned that they did not have any difficulties in problem posing, after the instruction.
Accordingly, it could be claimed that the problems experienced within problem posing decreased
thanks to the instruction. Nevertheless, the problems with expression in problem posing still
partially continued. It is thought that this problem could be solved by focusing on the language
and expression skills besides the instruction, and therefore it may be more useful to expand the
instruction process by cooperating with the domain experts in Turkish language education and
with Turkish language teachers. From this point of view, when it is considered that the most
common problems in this study were the difficulties in problem posing and the deficiencies in
language and expression while posing problems, it can be suggested to carry out activities for the
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improvement of language and expression skills of students. Besides, since this problem could not
be completely eliminated during the instruction, it is possible to design a longer practice process.
Itis indicated that students, who have encountered very few problem posing studies before, have
difficulties in establishing a mathematical structure in problem posing studies (Kojima, Miwa &
Matsui, 2015), and they do not have any method to follow in problem posing studies on a given
situation (Cai & Hwang, 2002). Similarly, some students do not have any strategy for new problem
posing and have difficulties in explaining what way they follow in problem posing (Van Harpen &
Presmeg, 2013). Besides, in the study carried out by Katranci and Sengiil (2015), it was put
forward that there were problems such as failure to create a problem, inadequacy of data,
inability to write creative problems, and inability to provide an integer for the solution. Moreover,
as a result of the study conducted by Arikan and Unal (2013b), it was determined that during
problem posing studies some students could not pose appropriate problems for the desired
situation, misconceptions showed up, and they did not use the Turkish language well. Similarly,
in the study conducted by Kili¢ (2013b), it was observed that students had problems such as using
missing data, using decimal numbers, writing exercises, setting up problems for different subjects
and operations during the problem posing study required four operations with natural numbers.
From the results of these studies, it can be said that students have problems and difficulties in
problem posing studies. Again, in the instruction process, it was found out that students
experienced similar problems with the problems encountered in these studies. However, these
difficulties and problems experienced by students were reduced during the instruction. In this
respect, when effective practices are performed to improve problem posing skills, consequently
these problems can be reduced.

Lavy and Bershadsky (2003) point out that students are not self-confident enough to make
considerable changes with the given problem and are satisfied with their superficial changes in
problem posing studies. In addition, English (1998) states that students with different levels of
achievement create different answers in problem posing and posed problems at different
difficulty levels from a structural and procedural point of view. Furthermore, Cai et al. (2015)
argue that the students' low level of achievement in problem posing might be due to the lack of
experience in problem posing in general. It shows that the reasons underlying the mentioned
problems originate from the lack of self-confidence in students, the presence of students with
different levels of achievement in the classroom, and the lack of experience in problem posing.
Problems similar to these problems were encountered during the instruction process, and they
were mainly discussed within the context of problems related to problem posing knowledge and
skills. Yet, a significant decrease in the number of students having difficulty in problem posing at
the end of the process indicates the effectiveness of the instruction in this regard.

Regarding the suggestions to improve the problem posing skill of students, it was seen that before
the instruction, suggestions were mostly made for students, and also for teaching and teachers.
After the instruction, it was observed that suggestions were made mostly for teaching, and also
for teachers and students. In addition to this, in this context, a student suggested teaching
sociomathematics in different classes and schools. It was found out that after the instruction
fewer suggestions were presented for students compared to before the instruction. This might be
because students thought that they could improve problem posing skill on their own before the
instruction. On the other hand, after the instruction, they possibly thought that they could
improve their problem posing skill by allocating much more time for it. This brought up the idea
that within the scope of the mathematics and mathematics practices courses, teachers do not
perform enough activities for problem posing. The reason for this could be examined by the
studies on teachers and pre-service teachers in the literature.

In the study carried out by Kar and Isik (2015), it was revealed that teachers experienced
problems in problem posing studies because of the difficulties due to the linguistic, conceptual
dimensions, and their habits within teaching process. In the study by Tertemiz and Sulak (2013),
it is also indicated that teachers gave not enough place to problem posing studies and they have
to gain proficiency in problem posing. In line with this, it seems that teachers also have problems
and difficulties in teaching problem posing effectively. It is considered that teachers, whose
problem posing skills and problem posing teaching competences are low, may also be inadequate
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in improving the problem posing skills of students. In this regard, Rosli et al. (2015) also
suggested that teacher trainers should ensure concrete educational experiences by making
problem solving and problem posing activities interesting. Teachers may tend to give more place
to problem posing studies in their courses by increasing their awareness of problem posing with
the training they will receive on problem posing teaching. Accordingly, the recommendations of
students for teaching and teachers can be met.

In addition to all these, unlike before the instruction, students also expressed the benefits of
problem posing after the instruction. With regard to these mentioned opinions, it could be
inferred that the implemented instruction contributed to the improvement of problem posing
skills of students. According to the students’ opinions, the presence of studies indicating that
problem posing studies improve the problem posing skill (Cai & Hwang, 2003; Silver, 2013; Cai
et al,, 2015; Chen, Van Dooren & Verschaffel, 2015; Innoka, Shimomura & Kanno, 2015) and
reinforce problem posing (English, 1997; Turhan & Giiven, 2014; Yildiz, 2014; Kojima, Miwa,
Matsui, 2015) in the literature supports these opinions. Although a similar study in which
mathematics teaching is integrated with sociomathematical subjects and which aims directly to
improve problem posing skill has not been encountered, there are studies that include social
justice and equality subjects in mathematics education. When these studies were examined, it
was found out that discussing social justice and equality subjects in the mathematics course
increases mathematical comprehension (Alexander, 2001), ensures the comprehension of the
importance of mathematics and closeness to mathematics (Johnson, 2005), increases the
participation of the class (Brantlinger, 2007; Voss, 2015), contributes to the awareness that
mathematics is related to real life (Jang, 2010), increases attitudes toward mathematics (Petric,
2011; Voss, 2015), affects learning positively (Voss, 2015), and ensures that more value is given
to mathematics (Harper, 2017). Based on this, it could be said that including social justice and
equality subjects within the mathematics course contributes to the mathematics course from
cognitive and affective aspects.
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