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 This multiple case study investigated pedagogical differences and similarities 

among practices used to teach word problems in private schools of Turkey and the United 

States, the factors impacting teachers’ instructional decisions, and their approaches to 

teaching word problems as well as the role of culture in teaching and learning word 

problems.  Quantitative survey data were collected from 28 Turkish and 27 U.S. high 

school mathematics teachers from private or independent schools.  The survey 

investigated teachers’ background information, resources used, and their use of teaching 

practices (teacher-centered, student-centered, concrete-visualizing, analytical) and types 

of word problems (true or practice-oriented) as well as their thoughts about the structure 

of word problems.  Qualitative data were collected through classroom observations, 

videotaping, and focus-group interviews from four ninth grade algebra teachers in Turkey 

and the United States.  Qualitative data helped the researcher expand upon the 

quantitative findings and examine how word problems actually were being taught in the 
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classroom, the factors impacting teachers’ instruction and approaches to teaching word 

problems, and participants’ reflections on their own practices as well as on their 

international partners’ word problems instruction. 

 The findings indicated no significant difference for most survey items, but 

descriptive statistical analysis revealed that Turkish survey participants incorporated 

teacher-centered, concrete-visualizing practices, and practice-oriented word problems 

more often in their instruction, while U.S. survey participants frequently used student-

centered, concrete-visualizing practices, and true problems.  Qualitative findings pointed 

out what specific teaching practices were evident in the classrooms observed and 

videotaped in Turkey and the United States.  While Turkish teachers thought the 

university entrance examination and national curriculum had the biggest impact on their 

teaching, U.S. teachers found school environment (traditional versus progressive) and 

student perception of word problems as influential on their instruction.  The role of 

culture on teaching and learning word problems was observed in regard to teacher-

centered versus student-centered instruction, teacher versus student role, and student 

engagement.  Study findings also indicated that cross-examination of teaching promotes 

teachers’ reflection on their own practices and, thus, should be encouraged and promoted 

across STEM disciplines and throughout a teaching career.  Implications and 

recommendations for future research, curriculum developers, and mathematics teachers 

are discussed. 
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CHAPTER ONE. INTRODUCTION  

 Mathematics has not been a favorite subject for some students, particularly for 

low-achieving students in math (Kloosterman & Clapp Cougan, 1994).  When students in 

a research study were asked to define math, the majority of them answered that math is 

difficult (Mazzocco, 2007).  Mazzocco (2007) noted that students’ acquisition of various 

mathematical skills and the levels of development of each skill can explain students 

perceiving math as a difficult subject.  It was pointed out that “quality of instruction plays 

a role in the efficient mastery of these difficult concepts” (p. 39).  How the instruction is 

delivered is important for student understanding of mathematical concepts and relations 

and for developing mathematical skills.  Teachers play a key role in facilitating the 

learning process by incorporating various teaching practices in their instruction.  

 Word problems are one of the subjects that students find difficult to understand 

and solve (Barlow, 2010).  Word problems are taught all over the world at different grade 

levels (Greer, 1997; Verschaffel, Greer, & de Corte, 2000).  The structure of word 

problems is different from other topics in mathematics in the sense that word problems 

consist of a semantic structure in addition to the mathematical structure (Verschaffel et 

al., 2000).  Therefore, student comprehension of the narrative in word problems plays a 

significant role in solving the problems (Jordan, 2007; Mazzocco, 2007).  As reported by 

Barlow (2010), students find word problems too complicated or boring unless teachers 

use effective teaching practices in order to help their students develop a good grasp of the 

topic.  
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 Teaching practices incorporated by teachers may vary from teacher to teacher 

according to some factors such as teacher training, teaching experience, teacher content 

knowledge, teacher pedagogical knowledge, learning objectives, social and cultural 

structure of the society, learner motivation, and readiness (Eggen & Kauchak, 2006; 

Ozmantar, 2011).  Some teaching practices produce positive learning outcomes such as 

achievement in the subject, motivation to learn, and critical thinking while some result in 

negative outcomes such as low academic achievement and lack of motivation.  As 

suggested by different education researchers, less traditional and more constructivist 

ways of teaching are useful to engage students in learning the subject and to meet their 

academic needs (Daniels & Bizar, 2005; Zemelman, Daniels, Hyde, & Warner, 1998).  

Prawat (2008) describes constructivism as a “learning theory based on the notion that 

students actively construct knowledge” (p. 183).  Some constructivist practices may 

include cooperative group work; experiential, inductive, hands-on learning; and problem-

based learning while some examples of traditional practices are whole-class-directed 

instruction, rote memorization of facts, and repetitive written practice (Daniels & Bizar, 

2005).  While rote memorization may not invite active student engagement in the 

problem solving process, nevertheless it is an important aspect of the learning process in 

that it is helpful to recall factual concepts in mathematics.  In order to get active student 

participation and improve problem solving skills, other types of approaches should be 

incorporated as well. 

 For instance, Fuchs et al. (2004) investigated the effect of schema-based 

instruction on mathematical problem solving.  The researchers defined a schema as a 

group of word problems that can be solved in similar ways.  Study findings revealed that 
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schema-based instruction was found effective in promoting mathematical problem 

solving.  Another research study by Renninger, Ewen, and Lasher (2002) suggested that 

inserting individual interests of students into word problems can help students connect 

the content to the context of the problem.  Similarly, Ku and Sullivan (2001) reported that 

use of personalized instruction in teaching word problems increases student performance 

in solving word problems.  Lantz-Anderson, Linderoth, and Sӓljӧ (2009) indicated in 

their study that the use of digital multimedia tools fostered student learning of word 

problems. 

 Although word problems have been taught across nations for centuries, 

instructional practices utilized while teaching word problems may vary across different 

countries (Verschaffel et al., 2000).  Culture can be a moderating factor in teaching and 

learning mathematical concepts and skills (Mazzocco, 2007; Ozmantar, 2011; Santagata 

& Barbieri, 2005).  Ozmantar (2011) described pedagogical practices as “cultural 

products formed and informed by social relations, experiences, and institutional practices 

elsewhere in the culture” (p. 24).  Some researchers compared mathematics instruction 

across nations and provided useful information for teachers and educators (Sanders, 

Parkay, Shen, & Xin, 1998; Santagana & Barbieri, 2005).  Looking into alternative 

teaching practices for teachers and using this information in their instruction may help 

them improve their teaching and their students’ learning of mathematics. 

 The present study examined pedagogical practices utilized to teach word 

problems in private high schools of two countries: Turkey and the United States.  Turkey 

has always been a bridge between the East and the West not only because of its 

geographic location but also its lead on transferring advancement and modernization 
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between continents.  Education has been one of the areas that Turkey looked to the West 

in order to improve its system of education.  In particular, the United States has been a 

model for the Turkish education system since the Turkish Republic was first established 

in 1923.  A year later, Ataturk, who was the founder of the Turkish Republic, invited an 

American educator, John Dewey, to share his opinions with Turkish educators and to 

prepare a proposal that was going to be a keystone for the Turkish education system (Ata, 

2000).  Dewey’s proposal to improve Turkish education emphasized that changes had to 

be made according to the social norms and the culture of the society (Ata, 2000).   

 A pedagogical comparison of practices in teaching word problems between two 

countries may provide insights about alternative teaching practices for word problems 

and factors such as the culture of the society and shaping word problem instruction.  In 

the era of globalization, teachers need to have broader vision to improve their teaching.  

Comparative studies like the present study contribute to the literature in terms of drawing 

a broader picture and assisting teachers in improving their instruction by examining other 

cases in their fields. 

Statement of the Problem 

 Word problems have been a challenging topic for students.  Two major reasons 

are that students do not find the problems meaningful and that many teachers do not 

implement effective teaching strategies to increase student understanding of the topic 

(van Garderen, 2008).  According to a study by van Garderen (2008), some mathematics 

teachers have been following the same routine of how they were taught word problems.  

Study findings indicated that the participant teachers used straightforward and practice-

oriented word problems rather than complex, real-world related, and engaging word 
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problems.  Word problems are, in fact, a key concept to help students acquire problem 

solving skills that they can use later in their lives.  Teachers and the way they instruct 

play a key role in increasing student understanding of word problems.  

 Therefore, it is essential for teachers to critically examine their own pedagogical 

practices and to search for effective ways of teaching in order to help their students 

achieve their educational goals.  One way can be through looking at other teachers’ 

instructional practices.  Some large scale international comparative studies were 

conducted in this regard.  For example, the Third International Mathematics and Science 

Studies (TIMSS) are well-known comparative studies concerning mathematics and 

science education.  These studies explored teaching processes in various countries and 

contributed to the discussion about mathematics and science education (Hiebert et al., 

2003).   Because teaching is a common activity embedded within a culture, it might be 

difficult to notice widely shared common features of teaching, especially for those who 

are within the system of education.  Hiebert et al. (2003) highlighted the effect of 

examining less familiar practices used in other countries on making one’s own practices 

more noticeable.  It is important for teachers and teacher educators to observe non-similar 

cases to investigate effective alternative ways of teaching by looking “outside the box.” 

In addition, TIMSS researchers also underlined another benefit of cross-cultural 

comparative studies as increasing awareness among teachers and educators that teaching 

practices are not permanent and can be modified in time with respect to changing needs 

in the society.  Similarly, Son (2011) listed the significance of studies comparing 

mathematics instruction in helping us to: 
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reflect critically on our current practices, improve the quality of both our 

curriculum materials and instruction, and engage in conversations with 

mathematicians and educators from around the world about what content is most 

worth teaching, when is the best time to introduce content, and how one might 

teach it.  (p. 370)  

 Teaching and learning mathematics are influenced by various factors such as 

teacher knowledge, teacher experience, instructional practices, access to educational 

technologies, access to teaching materials, classroom characteristics, curriculum 

mandates, and culture (Akyuz & Berberoglu, 2010).  Examining cross-cultural settings 

provides useful information for a better understanding of what factors influence teaching 

word problems and in what ways they are influential.  Cross-cultural comparative studies 

like the current study seek to reveal comparative strengths of mathematics education by 

looking at various cases to provide implications for teachers and educators and to help 

them improve mathematics education.   

 Although there are some large scale and many small scale studies comparing 

mathematics education across nations, most researchers compared mathematics 

instruction across countries like the United States, China, Japan, and European countries 

(Akyuz & Berberoglu, 2010; Delice & Roper, 2006; Demir, 2006; Jacobs & Morita, 

2002; Sanders et al., 1998; Santagata, 2004; Santagata & Barbieri, 2005; Shigematsu & 

Sowder, 1994; Smith, Gerretson, Olkun, & Joutsenlahti, 2010; Son, 2011; Toom, 2010; 

Wagner, Lee, & Ozgun-Koca, 1999).  Among those, only two research studies comparing 

word problem instruction were found in the literature (Shigematsu & Sowder, 1994; 
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Smith et al., 2010).  However, there was not any research found on comparing word 

problem instruction at the secondary level in Turkey and in the United States.   

 The researcher of the present study aimed to contribute to the literature by filling 

the gap with comparing word problem instruction at the secondary level in Turkey and in 

the United States.  A unique feature of this study is having teachers critically examine 

their international counterparts’ teaching as well as their own teaching through watching 

videotapes of classroom teaching and discussing their thoughts during focus group 

interviews.  In most comparative studies, the comparison and the interpretation of data 

collected reflect the voices and the perspectives of the researchers.  The present study is 

taking a unique approach by giving teachers an opportunity to view each other’s 

videotaped lessons while teaching word problems, to discuss and identify teaching 

patterns specific to each culture and to critically reflect on their own teaching.  

Purpose of the Study 

 The purpose of the current study was to investigate pedagogical differences and 

similarities among practices used to teach word problems in private schools of Turkey 

and the United States.  In this study, the researcher also examined factors impacting 

teachers’ instructional decisions and their approaches to teaching word problems as well 

as the role of culture in teaching and learning math word problems.  

Research Questions  

1. What instructional practices do Turkish and U.S. teachers use while teaching 

math word problems in private high schools?  

2. Is there a difference between practices used for teaching word problems by 

Turkish teachers and U.S. teachers? 
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3. What factors influence Turkish and U.S. teachers’ instructional decisions and 

approaches to teaching math word problems?  

4. What role does culture play in teaching and learning math word problems in 

Turkey and the United States?  

5. How do U.S. and Turkish teachers perceive each other’s practices in teaching 

math word problems? 

6. In what ways might teachers’ cross examination of each other’s practices 

influence the way teachers think about math instruction?  

Theoretical Framework 

 This study is based upon the work of Verschaffel et al. (2000) and Bruner (1966, 

1986).  Verschaffel et al. (2000) identified two significant roles of mathematics: 

describing aspects of the real world and constructing abstract structures.  Word problems 

are good examples in which these two faces of mathematics meet.  Researchers talked 

about a key characteristic of word problems, which is the use of narratives to describe an 

existing or hypothetical situation (Gerofsky, 1996; Verschaffel et al., 2000).  Verschaffel 

et al. (2000) also defined the components of word problems as the mathematical 

structure, the semantic structure, the context, and the format.  Since the researcher was 

looking at teacher method of instruction with word problems and comparing the teaching 

of word problems between the two countries, the components of word problems and 

teachers’ views of these components were part of the researcher’s inquiry.  In addition, 

Verschaffel et al. (2000) indicated that the way word problems are taught might be 

different across nations because of the socio-cultural context of word problems, which 

was another focus of the researcher in the present study.  Verschaffel et al. pointed out 
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the need for cross-cultural studies to explore the interaction between cultural practices of 

story-telling and school mathematics.  According to the researchers, word problem 

instruction diverges among nations due to the need for teaching application problems that 

are culturally appropriate, connected to student interests, and real-world related.  

 Bruner (1966) identified four major aspects of instruction according to his theory 

of instruction, another influence on the proposed study.  These are “predisposition 

towards learning,” “the ways in which a body of knowledge should be structured so that 

it can be most readily grasped by the learner,” “the most effective sequences in which to 

present material,” and “the nature and pacing of rewards and punishments” (pp. 40-41).  

While explaining predisposition towards learning, he drew attention to the cultural, 

motivational, and personal factors impacting a learner’s desire to learn and their problem 

solving skills.  He also pointed out that the teacher-learner relationship should be built on 

“leading the learner through a sequence of statements and restatements of a problem or 

body of knowledge that increase the learner’s ability to grasp, transform, and transfer 

what he is learning” (p. 49).   

 Bruner’s (1986) discussion of the paradigmatic and narrative modes of knowing 

also influenced the proposed study.  According to Bruner, these two modes of knowing 

are complementary and irreducible to each other as they relate to mathematical structure 

and semantic structure of word problems.  The paradigmatic mode of knowing refers to 

context-free and universal explanations whereas the narrative mode of knowing is 

described as context-sensitive and specific explanations.  Bruner’s two complementary 

modes of knowing helped the researcher structure the proposed research with regard to 
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how teachers from two countries balance mathematical and narratives structures of word 

problems in their instruction.  

Definitions 

 Culture. “The acquitted knowledge that people use to interpret experience and 

generate social behavior” (Spradley, 1979, p. 5).  

 Teaching cultures. “Teaching cultures are embodied in the work-related beliefs 

and knowledge teachers share-beliefs about appropriate ways of acting on the job and 

rewarding aspects of teaching, and knowledge that enables teachers to do their work” 

(Feiman-Nemser & Floden, 1986, p. 508). 

 Word problems. “Verbal descriptions of problem situations wherein one or more 

questions are raised, the answer to which can be obtained by the application of 

mathematical operations to numerical data available in the problem statement” 

(Verschaffel et al., 2000, p. ix).  

Significance and Potential Contribution 

 Mathematics is an essential subject in all curricula across the globe.  Students 

need to learn mathematics and develop various levels of mathematical problem-solving 

skills in order to achieve their academic goals and succeed in other subjects as well as in 

their daily lives.  However, teachers, especially novices, struggle with how to teach some 

topics like fractions, functions, and word problems, which are perceived as difficult to 

understand by the students.  In fact, students can find these topics less challenging, 

interesting, and useful if engaging teaching practices are incorporated (Barlow, 2010).  

Therefore, how the instruction is delivered matters in teaching mathematics, word 

problems in particular.   
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 International comparative studies play a significant role in terms of helping 

teachers get acquainted with a variety of teaching practices used for word problems in 

different parts of the world.  Although many studies have compared word problem 

instruction among countries like the United States, China, Japan, and European countries 

(Akyuz & Berberoglu, 2010; Delice & Roper, 2006; Demir, 2006; Jacobs & Morita, 

2002; Sanders et al., 1998; Santagata, 2004; Santagata & Barbieri, 2005; Shigematsu & 

Sowder, 1994; Son, 2011; Toom, 2010), there is insufficient research comparing 

mathematics education in Turkey and in the United States; no research study has been 

found in the literature that compares practices used to teach word problems in Turkey and 

the United States.   

 Mathematics consist of “a diversity of practices that make it as historically, 

culturally, socially, and politically situated as any other human activity” (Greer, 

Mukhopadhyay, Powell, & Nelson-Barber, 2009, p. 1).  Mathematics, word problems in 

particular, originated from the interactions between human beings and their environment 

(Greer et al., 2009).  It is possible to give a wide range of examples some of which may 

include solving practical problems in daily life, the use of physical and mental tools, the 

decorative impulse, and pleasure in intellectual play (Greer et al., 2009).  Therefore, 

schooling as a social construct is influenced by various norms such as social, political, 

and legislative and by forms/formations such as ideologies and approaches.  Another 

focus of the researcher was on the role that culture plays in teaching and learning word 

problems and teachers’ cross-examination of each others’ practices because it limits our 

understanding of pedagogical practices in one nation if the influence of culture on those 

practices is not taken into consideration.   
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 Anderson-Levitt (2002) described the journey of how teachers learn to teach by 

pointing out various means at different times in their lives.  According to the researcher, 

the preparation for teaching started in their own childhood during their school years.  

They continued developing their way for teaching formally and explicitly during 

preservice teacher training, students teaching, and other internships.  Learning how to 

teach goes on for teachers throughout their lives as they interact with other colleagues, 

read educational publications, and interact with various student populations and their 

parents.  It is difficult for teachers to critically talk about practices taken for granted 

unless, as noted by James Gee, one steps outside “the familiar in order to see it as 

arbitrary, socially constructed” (as cited in Anderson-Levitt, 2002, p. xiv).  With the 

proposed study, a cross-cultural analysis of teaching practices will help teachers explore 

to what extent their teaching is shaped by the culture of their society by looking at less 

similar examples from another country.  Anderson-Levitt (2002) highlighted the 

significance of teachers’ cross-examination of each others’ practices as part of their 

professional development in order to see that “taken-for-granted assumptions can and 

should be questioned” and that “our tried and true practices should be revised” (p. xv).  

The current comparative study may provide useful information for teachers of both 

cultures in terms of improving their own practices and also may lead to an international 

teacher partnership between these nations to exchange their experiences, practices, and 

knowledge after the completion of the study.   

Role of the Researcher 

The researcher is a former middle and high school mathematics teacher. During 

her teaching experiences in Turkey, Russia, and the United States, she observed that there 
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are differences in teaching practices used in mathematics instruction, although the 

students are taught the same subjects.  Throughout her doctoral program, the researcher 

has become interested in the influence of culture on mathematics instruction.  Most 

teachers are not likely to envision the extent to which their teaching might have been 

impacted by the culture of their society.  This may be because an outsider’s perspective 

of what is happening in the schools of one nation and an insider’s perspective of what is 

happening outside the nation are generally lacking.   

Some large scale comparative studies like the TIMSS Video Studies indicated the 

existence of cultural patterns in teaching mathematics and how those patterns are 

characterized.  The researcher built on this knowledge and took a different approach by 

having teachers discuss what they see in their international counterparts’ word problem 

instruction as well as their own teaching.  By doing so, the researcher’s goal was to help 

teachers improve their instruction and provide a wide range of effective practices that can 

be used while teaching word problems.  The researcher intended to fill the gap in the 

literature and to contribute to the field by providing useful implications for teachers to 

help them improve their instruction. 

Study Limitations 

 For the purpose of the study, the researcher focused on private and independent 

schools in both countries.  Although English is the language of instruction in some 

private schools in Turkey, some Turkish teachers might tend to mix the native language 

with English in their instruction.  Turkish and English subtitles were added to the 

videotapes to help U.S. and Turkish participants understand the content of the videotaped 

lessons and eliminate any language barrier. 
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 Classroom observations were one of the methods of data collection.  Although 

teachers were notified that data collected would not be used to judge the teachers or 

evaluate their teaching in any manner, the presence of the researcher during observations 

might have limited the authenticity of teachers’ instruction. 

Delimitations 

 This study was conducted in selected private and independent schools of both 

countries.  The reason for narrowing the research site to private and independent schools 

was the interest of an independent school in Florida in starting a teacher partnership with 

a Turkish equivalent.  An equivalent of an independent school in Florida would be a 

private school in Turkey.  Therefore, private schools were purposefully selected in order 

to reach comparable data for the purpose of the current study.  Selecting one school from 

each nation and having a small sample size for the qualitative component of this research 

might yield findings that are not generalizable.  In fact, the researcher is not looking for 

generalizability in the present study, but intends to provide insights from two cases in 

different nations. 
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CHAPTER TWO. LITERATURE REVIEW 

The literature related to the present research was examined under three sections: 

research on word problems and instructional practices, contextual factors impacting 

teacher practices and approaches, and international comparisons of mathematics 

instruction.  A literature review on pedagogical practices in teaching word problems will 

be presented in order to examine how various dynamics affect teaching practices and how 

and why teaching practices differ across national contexts of education.     

In the first section, the researcher will discuss the definition of word problems, 

purposes for teaching word problems, components of word problems, and research on 

practices used to teach word problems.  The literature on word problems and instructional 

practices guided the researcher to identify what to look for during data collection in terms 

of how teachers view and teach word problems, what practices they incorporate in their 

instruction, and how viewpoints and practices compare among teachers of two countries. 

The following section focuses on contextual factors regarding both cases, such as 

structure of secondary school education, curriculum mandates, system of education, 

teacher education, scheduling, and assessment.  Identifying contextual factors impacting 

teachers’ practices and approaches was an essential part of the review of literature in this 

study because they help to analyze the results of the study and also connect and build on 

the existing research with its findings.  This contextual analysis not only helped the 

researcher look at the picture from a broader angle, it also informed the reader about the 

background of the issue. 
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In the last section of the literature review, the researcher will discuss cross-

cultural comparative studies, particularly the ones comparing mathematics education 

across different cultures.  As Verschaffel et al. (2000) indicated, the way word problems 

are taught differs due to the socio-cultural context of word problems.  Therefore, looking 

at cross-cultural studies pertaining to mathematics education will inform the researcher 

about how to examine the role culture plays in teaching and learning word problems.   

Research on Word Problems and Instructional Practices 

An important goal of education is to provide a thorough understanding of 

concepts and relations to students in order to help them make meaning of the information 

that they are exposed to and to build their own knowledge and abilities.  Mathematics is a 

significant subject that students need to learn and master to some extent in order to 

succeed in other subjects and in their daily lives.  Verschaffel et al. (2000) pointed out 

how students practice for everyday life situations and how they strengthen their creativity 

and problem-solving skills as they learn mathematics.  However, teachers, especially 

novices, struggle with how to teach abstract topics like fractions, functions, and word 

problems, which are perceived by students as difficult to understand (Barlow, 2010).   

For years, mathematics instruction has been seen as “linear, independent, 

competitive, orderly, direct, unemotional, and analytical” as opposed to the “circular, 

interdependent, cooperative, stylistic, associational, emotionally intense, socially 

oriented, and holistic” characteristics of students (Malloy & Malloy, 1998, p. 255).  

Mathematics teachers are often asked by their students: Why do we have to learn this? 

When am I going to use this information? What is the use of it?  A teacher of 

mathematics should look for ways to make the content more meaningful for the students 
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as the facilitator in the classroom.  For example, McCloskey (2007) described a variety of 

mathematical skills that adults need to successfully manage their daily life tasks.  These 

skills include number sense to understand monetary issues, estimation for time 

management, the ability to understand symbolic representations, computer skills, and 

application of mathematical concepts into daily life situations (Ginsburg & Pappas, 

2007).  However, telling students that what they learn today will benefit them in the 

future in specific areas of their lives may not be as influential as some teachers hope.  

Instead, it is suggested that “broadening the math curriculum to make it more relevant 

and useful will reduce learning difficulties” (Ginsburg & Pappas, 2007, p. 433).  

Verschaffel et al. (2000) identified two faces of mathematics as “its role in describing 

aspects of the world” and “the construction of abstract structures” (p. 125).  The 

following problem that transcended centuries is a good example where these two faces 

meet: “Seven men make 8 bows in 9 days. In how many days do 225 men make 10,000 

bows? (from the Shu-shu Chiu-chang of Ch’in Chiushao, as cited in Verschaffel et al., 

2000, p. 139).  

An Overview of Word Problems  

 The question above is an example of word problems from the 13
th

 century.  It is 

not known how the people defined word problems in those times.  However, today word 

problems are defined in the literature as “…verbal descriptions of problem situations 

wherein one or more questions are raised, the answer to which can be obtained by the 

application of mathematical operations to numerical data available in the problem 

statement” (Verschaffel et al., 2000, p. ix).  A key characteristic of word problems is the 

use of words to describe an existent or hypothetical situation (Gerofsky, 1996; 
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Verschaffel et al., 2000).  According to Verschaffel et al. (2000), word problems may 

contain a descriptive text or other kinds of information such as a table, a drawing, or a 

picture.  The authors pointed out that word problems do not necessarily deal with 

problematic situations.  Some word problems may require higher-order thinking and 

problem-solving skills, but not all.  The components of word problems are defined as the 

mathematical structure, the semantic structure, the context, and the format (Verschaffel et 

al., 2000).  The mathematical structure refers to the given numbers and unknown 

quantities, while the semantic structure means the statements in which the information is 

conveyed in a verbal format.  What the question deals with constitutes the context of the 

problem.  The format is the way in which the problem is presented.  Since the researcher 

will be observing teachers’ teaching of word problems, it is important to know and 

examine the components of word problems.  The mathematical structure may contain 

similar patterns across cultures, but other components such as semantic structure, context 

of the problem, and their format may differ according to the culture of schooling that is 

unique to the countries of interest in the current study.  Therefore, the researcher will 

refer to these components in the survey questions and during focus group interviews to 

see how participant teachers view the components of word problems and how they use 

this knowledge in their instruction.  

 Linguistic requirements play a significant role in students’ understanding of word 

problems (Jordan, 2007).  Gerofsky (1996) described word problems as “a linguistic and 

literary genre” (p. 36).  Besides performing numerical operations, students need to 

understand the verbal sentences, store the information in their memory, retrieve other 

facts learned, and use the information to solve the problem (Mazzocco, 2007).  Jordan 
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(2007) indicated that “deficiencies in reading and language might penalize children more 

on some math tasks (e.g. solving word problems)” (p. 108).  

 Verschaffel et al. (2000) indicated that there is little explanation of the purpose of 

teaching word problems, although word problems can be found from 4,000 years ago on 

Egyptian papyri.  A broad and explicit aim of teaching word problems would be to 

provide training in practical skills.  Toom (1998) defined the purpose of word problems 

as “to convey a mathematical meaning, that is the use of suitable concrete objects to 

represent or reify abstract mathematical notions” (p. 37).  Verschaffel et al. (2000) 

identified the following goals accomplished by learning word problems: application 

function (practice for everyday life situations), motivation function (a means of 

convincing students that they will need the mathematics in the future when they 

encounter similar situations), selection function (assessing mathematical abilities of the 

students who may pursue their careers in economics and social related jobs), thought-

provoking function (to strengthen student creativity and problem-solving skills), and 

concept-formation function (to develop new mathematical concepts).  

 Research on teaching practices used for word problems. Barlow (2010) 

indicated that students find word problems too complicated or boring.  When they are 

engaged with some help from their teachers, they start to view word problems as 

challenging, as opposed to just complicated, and perceive themselves to be smart enough 

to solve challenging word problems.  Thus, the problem is not that mathematics is 

complicated; it is actually about how the instruction is delivered to the students.  

Teachers play a key role in helping their students understand even the most abstract 

topics by using various instructional practices.  Bruner (1966) described this role of the 
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teacher translating information to be learned into a proper form for the learner’s 

understanding.  According to Bruner’s (1966) theory of instruction, four major aspects of 

instruction are “predisposition towards learning, the ways in which a body of knowledge 

should be structured so that it can be most readily grasped by the learner, the most 

effective sequences in which to present material, and the nature and pacing of rewards 

and punishments” (pp. 40-41). While discussing predispositions to learn, Bruner (1966) 

pointed out the importance of cultural, motivational, and personal factors that are 

influential on the desire to learn and undertake problem solving.  He considered the 

relationship between the teacher and the learner as one of these factors.  This relationship 

impacts the nature of the learning.  Teachers can develop this relation through “leading 

the learner through a sequence of statements and restatements of a problem or body of 

knowledge that increase the learner’s ability to grasp, transform, and transfer what he is 

learning” (p. 49).  

 Word problems are taught all over the world, though the grade level may vary in 

different countries (Greer, 1997; Verschaffel et al., 2000).  Regardless of the students’ 

nation and their grade level, most students need some scaffolding while solving word 

problems.  Teachers develop their own styles of teaching and select pedagogical practices 

to use in their instruction based on their individual experiences and knowledge.  These 

experiences and knowledge may originate from their learning throughout their school 

years, inservice teacher training, professional development activities, or professional 

learning communities.  

 Although there are a variety of resources that teacher can make use of, some 

mathematics teachers have been following the same routine of how they were taught (van 
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Garderen, 2008).  The purpose of van Garderen’s (2008) study with 89 U.S. teachers was 

to examine middle school special education teachers’ instructional practices for helping 

students with disabilities to solve word problems.  The study findings indicated that the 

participants preferred to use straightforward and practice-oriented word problems 

because those teachers were accustomed to teaching that way.  Van Garderen (2008) said 

that the participant teachers primarily used practices to teach how to solve word problems 

rather than practices that encouraged analytical thinking.  Although teachers may tend to 

teach the way they were taught the subject, the needs of today’s students may be 

different, and teachers have access to a variety of resources they can incorporate into 

their teaching.   

Word problems are a key topic to help students acquire problem-solving skills 

that they can use later in their education.  While solving word problems, students learn 

when they need to retrieve and use their previous knowledge on topics like measurement, 

data analysis, calculation, and equations.  Another significant characteristic of word 

problems is that they allow students to apply mathematical knowledge to real world 

problems. 

 Effective practices for teaching word problems. Researchers found some 

teaching practices for word problems more effective than others.  These studies will be 

discussed next and will help the researcher identify teaching practices used by the 

teachers during data collection. 

Jitendra and Xin (1997) reviewed 14 published research articles on teaching word 

problems.  The authors focused on studies with student populations with learning 

difficulties and disabilities who were struggling with solving word problems, rather than 
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a specific age or grade level.  In this review, representational techniques (e.g., 

diagramming), strategy-training procedures, task variations (e.g., word problem 

contexts), and computer-assisted instruction were found to be effective practices used to 

teach world problems.  One of the studies they reviewed revealed that an 8-step strategy 

(reading the problem aloud, paraphrasing, visualizing, stating the problem, hypothesizing, 

estimating, calculating, and self-checking) was very helpful for high school students with 

disabilities to perform better in solving word problems (Montague & Bos, 1986).  The 

sequence followed by teachers while instructing word problems was one of the foci in the 

observation guide used in the present study.  In addition, one of the survey questions asks 

teachers to put the steps in the order that they usually follow in their instruction.  

The use of technology is one practice that can be very useful to create meaningful 

and relevant learning while solving word problems.  Technological tools may allow 

students to experience word problems with real cases and real data.  Experiencing real 

life examples in word problems may help students transfer their knowledge into their 

lives.  Lantz-Anderson et al. (2009) conducted an empirical study with secondary school 

students to investigate how digital tools impacted student reasoning when they were 

solving word problems in mathematics.  Data were collected through video recordings of 

classroom activities.  This multimedia tool provided stories mentioned in the word 

problems.  The students were expected to solve the problems by helping the characters of 

the story.  The findings of the study indicated that the tool significantly determined the 

meaning-making practices of the students.  The cases from real life helped the students 

visualize the problem. This property of the tool also helped teachers create meaningful 

understanding of the context of word problems.  
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 Fuchs et al. (2004) studied the effect of schema-based instruction (SBI) on 

promoting mathematical problem solving.  A schema is defined as “a general description 

of two or more problems, which students use to group problems into types that require 

similar solution methods” (Fuchs et al., 2004, p. 635).  A total of 24 third grade teachers 

and their students were assigned to three conditions: contrast, SBI, and SBI with sorting 

word problems into schemas.  Based on the study findings, schema development was 

found to be effective in promoting mathematical problem solving.  However, older 

children were more effective than 8-9-year olds at extracting schemata from the example 

problems.  

 Huinker (1992) conducted a mixed methods study to investigate the effects of an 

instructional sequence, which emphasized conceptual understanding of numerical 

operations using part-whole concepts and the integration of these understandings with 

student problem-solving knowledge.  The participants were 384 fourth grade students 

from an urban school.  The researcher utilized tests, interviews, and attitude surveys as 

data collection methods.  The pretest-posttest-retention test design was utilized with three 

treatment groups.  One group received part-whole instructional sequence as the 

intervention developed by the author.  The other group received practice in solving word 

problems.  The control group followed the regular curriculum of the school.  In the part-

whole group, students were given two or three word problems in each lesson.  After 

showing each problem on the overhead projector, the teacher followed a 3-step procedure 

to help students think through each question.  This method included thinking about the 

semantic structure, representing the situation by using the counters, and solving the 

problem.  Huinker indicated that the instruction based on part-whole concepts “helped 
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students achieve the integration of knowledge by emphasizing connections among 

meanings of the operations, real world, concrete/pictorial, and symbolic representations 

and helped students develop conceptual knowledge which they could express verbally” 

(p. 33).  The results of the research revealed that instruction using part-whole concepts 

with word problems produced long-term achievement for all ability levels.  The students 

who were only given practice in solving word problems showed small short-term gains, 

but these gains vanished right after the practice was stopped.  The 3-step procedure that 

was used with part-whole group students was effective in helping students understand the 

problem and come to the solution by following a meaningful path.   

 A qualitative study focused on the question of how teachers conceptualize and 

deal with the context of mathematical word problems in their teaching (Chapman, 2006).  

Fourteen experienced mathematics teachers teaching various grade levels were 

interviewed, and their classrooms were observed.  Chapman (2006) listed practices 

utilized by the 14 math teachers at various grade levels as follows: translating verbal 

sentences into mathematical representations, identifying known and unknown variables, 

pointing out similarities and differences between problem context, asking for oral 

explanations in students’ own words, letting students talk about their personal experience 

related to the context of the problem, and letting students critique some aspects of the 

problem.  Bruner’s (1986) notion of paradigmatic and narrative modes of knowing 

shaped his analysis of the data drawn from teacher interviews and classroom 

observations. According to Bruner, “the two (though complementary) are irreducible to 

one another. Efforts to reduce one mode to the other or to ignore one at the expense of the 

other inevitably fail to capture the rich diversity of thought” (p. 11). Paradigmatic mode 
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of knowing, described as logico-scientific by Bruner, is focusing on “context-free and 

universal explications” and “a narrow epistemological question of how to know the truth” 

(Chapman, 2006, p. 5).  The narrative mode of knowing, described as humanistic by 

Bruner (1986), is focusing on “context-sensitive and particular explications” and “the 

broader and more inclusive epistemological questions of the meaning of experience” 

(Chapman, 2006, p. 6).  These two complementary modes of knowing may help teachers 

decide how they will deal with the context of word problems in their instruction as they 

relate to mathematical and semantic structures of word problems.  

 In his study, Chapman (2006) described the forms in which word problems are 

presented.  These forms consist of verbal, pictorial, mathematical symbolic form, or 

possible combinations of these forms.  The verbal form may include verbal statements of 

symbolic representations, specific instruction, and a social/cultural context wherein real 

or imagined situations are embedded.  The researcher’s main focus was on the 

social/cultural context of word problems used in the instruction and teacher conceptions 

of problem context and teaching approaches for the modes of knowing.  The study 

findings indicated that the paradigmatic-oriented perspective of context was more 

prevalent although the narrative-oriented perspective of context was also evident in 

teacher conceptions and teaching approaches.  Some teachers primarily focused on non-

humanistic aspects of the context by ignoring or eliminating the social/cultural context of 

the problems while others conceived context as essential to connect students to 

mathematics.  Different approaches were observed in terms of how teachers deal with the 

context while solving the problem and teaching how to solve the problem.  While 

approach P1 involved teaching students how to fragment the question and translate the 
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context into mathematical representations, approach P2 entailed showing students how 

the mathematical structure could be independent of the context.  In approach P3, teachers 

guided students to interpret the context mathematically.  In addition, instructional 

approaches influenced by a narrative-oriented perspective also emerged.  In approach N1, 

social/cultural context of the problem was used to engage the students and was 

considered isolated from the problem-solving process while approach N2 considered non-

mathematical solutions as acceptable.  Approach N3 allowed students to engage in the 

social context to discuss different aspects of it.  Finally, approach N4 allowed the 

students to use the context to make sense of the problem.  The findings of the Chapman 

(2006) study suggested that integrating two modes of knowing could be used to provide 

an enriched experience with word problems.  In the current study, the researcher 

examined how participant teachers incorporate and balance the narrative-oriented and 

paradigmatic-oriented perspectives of context in their teaching.  In particular, the 

researcher sought to observe how the narrative-oriented perspective of context differs 

between teachers of two countries while teaching word problems.  

With a similar focus on the context of word problems, an experimental study was 

conducted with three 11-year-old students in order to investigate “the practical 

implications of inserting contexts of well-developed and less-developed individual 

interest into expository text and mathematical word problems” (Renninger et al., 2002, p. 

467).  A group of students were given a pretest to identify their individual levels of 

difficulty with expository text and word problems.  In order to categorize well-developed 

and less-developed interests of the students, they were given a questionnaire.  The unit of 

analysis was defined as the student.  Three students were selected based on their varying 
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levels of individual interests and their achievement scores in reading and mathematics.  

The researchers found that when students have a well-developed interest towards a 

domain such as reading or mathematics, they tend to pay attention to that domain in terms 

of the meaning.  When students have a less-developed interest for a domain, they either 

focus on the words given in the question or concentrate only on the content or context of 

the problem.  On the other hand, giving students a context of well-developed interest lets 

them make connections between the contexts of well-developed interest and the subject 

matter.  The three cases analyzed in the study suggested that teachers can create problems 

by taking well-developed individual interests into consideration to help students connect 

the content to the context of the word problems they are asked.  

Ku and Sullivan (2001) looked at the effects of personalized instruction on the 

achievement and attitudes of fourth grade Taiwanese students on solving word problems.  

Personalized instruction is defined as “the effort on the part of a school to take into 

account individual student characteristics and needs and to rely on flexible instructional 

practices in organizing the learning environment” (Jenkins & Keefe, 2002, p. 449).  In 

their quantitative study, Ku and Sullivan used a student survey, pretest and posttest, and 

personalized or non-personalized instruction as intervention.  Students who were given 

personalized instruction while learning word problems outperformed the group of 

students who were provided non-personalized instruction.  Teachers have a key role in 

selecting the right practices for each individual classroom, depending on the 

characteristics of the student population and the content of the topic.  When teachers 

follow the curriculum and do not personalize the content according to their student 

population, it can be difficult to achieve their goals (Ku & Sullivan, 2001).   
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Creating word problems is also a part of personalized instruction while teaching 

word problems.  When word problems are created by the teacher to be used in the 

classroom, students might find the content more relevant to them.  Teachers may add 

stories that they know that their students would be more engaged with.  Barlow (2010) 

stated that as mathematics teachers, “by creating our own problems, we can explicitly 

link the math to students’ experiences and cultures” (p. 142).  Barlow’s framework for 

creating word problems included five basic steps: identifying mathematical goals, 

deciding on a problem context, creating the problem, anticipating student solutions, and 

implementing and reflecting on the problem.  Barlow pointed out that “creating the word 

problems empowers teachers to design problems that meet the unique needs and interests 

of their students” (p. 148).   

The researcher in the current study observed and videotaped two teachers from 

Turkey and two teachers from the United States while they were teaching word problems.  

In addition, semi-structured focus group interviews were conducted to inquire about 

teacher experiences while teaching word problems and their perspectives of their 

international partner’s teaching of word problems.  The observations guide and the 

interview protocol were created in reference to the literature.   

Verschaffel et al.’s (2000) definition of two aspects of mathematics “describing 

aspects of the world” and “construction of abstract structures” resonates well with 

Bruner’s (1986) definition of two modes of knowing: paradigmatic and narrative modes 

of knowing (p. 125).  The purpose of the narrative-oriented context of word problems is 

to describe aspects of the world for the students to make connections between what they 

learn in the classroom and what they experience in real life. The paradigmatic-oriented 
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context is about constructing abstract structures that are context-free and universal.  As 

pointed out by Bruner (1986) and Verschaffel et al. (2000), two modes of knowing and 

two faces of mathematics are complementary to each other and equally important for 

student understanding of mathematics, particularly word problems.  Teachers need to pay 

attention to both while preparing their lesson plans and instruction to teach word 

problems.   

The semantic structure is one of the four components of word problems as 

described by Verchaffel et al. (2000).  Similar findings from various studies indicated 

that the narrative context of word problems plays a significant role for students to relate 

mathematical concepts to real or imagined situations and to transfer their knowledge into 

real life (Chapman, 2006; Gerofsky, 1996; Jordan, 2007; Mazzocco, 2007).  In order to 

enrich the narrative context of word problems, personalized instruction (Ku & Sullivan, 

2001), teacher-created word problems (Barlow, 2010), and the context of a well-

developed interest (Renninger et al., 2002) could be some methods that teachers might 

incorporate into their teaching.  Together with the narrative structure, other components 

that consist of mathematical structure, context, and format of word problems were the 

focus of the researcher during classroom observations and the interviews in order to find 

out how participant teachers viewed these components; how they incorporated them 

while teaching word problems; and how their knowledge, perspectives, and practices 

compared in this regard.  

Chapman (2006) described the forms of word problems defined as the format 

component of word problems by Verschaffel et al. (2000).  These forms include verbal, 

pictorial, mathematical symbolic forms, and possible combinations of these three.  The 
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differences between what forms of word problems the participant teachers used in their 

instruction may give the researchers some indication about teacher knowledge and 

practices of word problems.  Therefore, the researcher sought to investigate the forms of 

word problems used by the teachers during classroom observations as well as semi-

structured interviews.   

Contextual Factors 

Systems of Education  

In both nations, a system of education has been formed as a result of various 

education reforms and initiatives.  The system of education is a factor surrounding many 

elements that might have an influence on teacher practices and approaches to teaching 

word problems.  Therefore, the researcher looked at how the system of education 

developed and evolved in time in both cases.  

Turkish system of education. After 600 years of the Ottoman sultanate, the 

Republic of Turkey was founded by Ataturk, who was the first president of the country in 

1923.  A year after the Turkish Republic was founded, the Unification of Education Act 

was enacted and enforced a centralized system controlled by the Ministry of National 

Education (MoNE).  The MoNE is responsible for planning, programming, executing, 

monitoring, and controlling all educational services, including developing the national 

curriculum for each subject matter and assigning teachers to all the primary and 

secondary schools in Turkey.  Many educational reform movements took place in the 

history of Turkish education and shaped the current system and the national curriculum 

for all subject matters.  The Turkish elementary mathematics curriculum has been 

modified many times as a result of a continuous change in the economy, politics, and the 
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social structure of the country since 1924 (Koc, Isiksal, & Bulut, 2007).  In the process of 

trying to become a member of the European Union, efforts have accelerated.  The latest 

revision of the mathematics elementary curriculum was made in 2004-2005 in order to 

improve the quality of education (Koc et al., 2007).  As a result of these latest attempts, 

the curriculum has shifted to a more learner-centered curriculum and constructivist 

approach from a teacher-centered and behaviorist approach.   

In order to provide a better understanding of how mathematics curriculum has 

been shaped in Turkey, it is significant to look at educational reforms from a historical 

perspective.  Argun, Arikan, Bulut, and Sriraman (2010) conducted a study to investigate 

the changes in mathematics education from a curricular standpoint.  They found that the 

major reasons for changes in mathematics curricula were “to build up a modern 

civilization in Turkey, the reports of John Dewey and the recommendations of Kate 

Wofford, William C. Varaceus and Watson Dickerman; the desire to become a member 

of the European Union; international factors and political situations” (p. 12). 

In 1928, the Latin alphabet was introduced and replaced the Arabic alphabet in 

the country, which was a landmark in the history of Turkish education.  In the same year, 

Schools for the Nation (Millet Mektepleri) started to function for citizens between the age 

of 15 and 45 in order to introduce the new alphabet and increase the literacy rate in the 

country (Karakasoglu, 2007).  The first curriculum in Turkey was written in Arabic in 

1926 and translated into Turkish in 1934 (Argun et al., 2010).  Middle and high school 

divisions were introduced for the first time after passing the law of unity and the 

establishment of the Ministry of National Education.  
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Ataturk wrote a geometry book, including some basic definitions in Turkish, in 

order to facilitate use of the Turkish alphabet in textbooks and the classroom (Argun et 

al., 2010).  Ataturk’s geometry book also contributed to the changes in the 1938 

curriculum in which the old terminology “Riyaziyat” and “Hendese” were replaced with 

the new words “Matematik” and “Geometri,” respectively.  According to Ataturk, “the 

young Republic of Turkey must be powerful and it is possible only if it modernizes itself 

in line with the Western countries” (Argun et al., 2000, p. 3).  Since then, all other 

changes in the education system have been impacted by Western civilization as well as 

by constitutional secularism and positivist sciences.  Unlike European countries, Turkey 

did not have a secular system until the twentieth century (Karakasoglu, 2007).  Turkey 

had been the first and the only country among those with a highly Muslim population, 

that “has worked steadfastly to bring its education system up to Western standards” 

(Karkakasoglu, 2007, p. 783).   

The second landmark according to Argun et al. (2010) was John Dewey’s visit to 

Turkey.  In 1924, Ataturk invited John Dewey to make a proposal “to establish a 

democratic culture by the way of public school; to democratize the education of children; 

and to train the ‘army of teachers’ in accordance with the democratic principles” (Ata, 

2000, p.120).  Based on his observations of Turkish educational institutions during two 

months in Turkey, Dewey prepared two reports on how to improve the Turkish education 

system.  In the first report, he recommended better teacher training and a better funding 

scheme for education.  Also, he talked about the formation and execution of an overall 

education plan, development of schools as community centers, and reorganization of the 

MoNE in his second report (Turan, 1997).  In response to his recommendations, the 
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number of teacher training schools and vocational high schools increased, and primary 

education was made compulsory for all children in Turkey (Argun et al., 2010).   

Argun et al. (2010) stated that the third landmark in the history of mathematics 

curriculum was policy changes at national and international levels.  Turkey did not want 

to get involved in any political tension at the international level and therefore followed a 

neutral path among powerful countries.  Turkey was in search of a powerful country that 

could be a model with respect to social, economic, political, and educational institutions.  

The United States was the most powerful Western country that could guide Turkey along 

the way of becoming a developed country (Under, 2008).  As a result of the efforts of 

Westernization, the United States Educational Commission and the Turkish Fullbright 

Commission were established in Turkey. Well-known educators like V. Kate Wofford, 

William C. Varaceus, and Watson Dickerman were invited to the country and asked to 

provide their suggestions about village education, teacher training, and adult education.  

As a result of their reports, curriculum development efforts were accelerated in a 

systematic and formal way (Argun et al., 2010). 

The increasing role of MoNE and academics in curriculum development has been 

another landmark in the history of Turkish education.  Modern mathematics was first 

introduced to high schools in the 1976-1977 academic year.  The rapid changes in society 

and technology highly impacted curriculum development.  In the 1990s, the Development 

of National Education project, supported by the World Bank, aimed improvement efforts 

at the 1988 curricula, the quality of teaching material, and textbooks.  In the meantime, 

the amount and the quality of research in mathematics education were increased as a 

result of restructuring education faculties.  
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Significant education reform initiatives that were introduced in 2004-2005 had 

two aspects: curricular and structural (Aksit, 2007).  The aim with the structural reform 

was “to redefine the central role of the Ministry of National Education and reallocate 

roles and responsibilities accordingly” (Aksit, 2007, p. 135).  Some important changes in 

the agenda led to controversies in the country and were left unresolved.  These were 

“decentralizing primary and secondary education by devolving the power of the central 

authority to local authorities, making local authorities become responsible for personnel 

management, and changing the role of the Higher Education Council” (Aksit, 2007, p. 

135).  However, unlike the United States and many other countries, the Turkish system of 

education is highly centralized.  Therefore, the major reason for the concerns related to 

decentralization was that such a change might be contradictory with the Basic Law on 

National Education, which emphasizes equal access to educational opportunities for all 

citizens.  In addition, the local education authorities might misuse this power for their 

political gains.  The president of the country vetoed the structural reform because he 

proclaimed that the proposed structural changes were against the Constitution and could 

be considered as a threat to the unity of the country.  Although the structural reform 

caused controversies in Turkey, positive curricular changes, which will be discussed 

later, were put into practice.  

Teaching English as a second language in high schools or even teaching some 

subjects in English has been a result of Westernization efforts in the education system 

since the Unification of Education Act (Cetintas & Genc, 2001).  Anatolian high schools 

are public schools where some subjects like mathematics and science are taught in 

English.  The number of these schools gradually increased because parents saw the 
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quality of education in these schools.  The Turkish National Assembly’s goals to achieve 

with the Anatolian high school were to equip children to better communicate with people 

from other countries and to read, write, and talk about economic, technological, and 

educational advancement and research at a global level (Cetintas & Genc, 2001).  Along 

the way of becoming Westernized in education, French and American teachers were 

invited to teach at Turkish schools after the Turkish Republic was founded.  At the 

beginning of the 20
th

 century, there were 215 American, German, French, and Austrian 

schools, along with the increasing number of Anatolian high schools.  Today, students at 

high schools and higher education institutions are encouraged to go abroad and practice 

their second language, particularly in America, for at least a semester, through exchange 

programs.  Similarly, teachers, especially in the private schools, have always been 

encouraged to implement practices applied in U.S. schools.  Some private schools like 

Uskudar American Academy, Robert College, Tarsus American, and Istanbul American 

High School are known for their use of American-style education and for student 

achievement as a result of this. 

In the international arena, Turkey, a founding member of the Organisation for 

Economic Co-operation and Development (OECD), participated in some projects of the 

Centre for Educational Research and Innovation (CERI) (Karakasoglu, 2007).  Education 

at a Glance, the annual statistics handbook, is one of those projects containing 

comparative data from OECD member countries. In addition, Programme for 

International Student Assessment (PISA) and the Trends in International Mathematics 

and Science Study (TIMSS) are two well-known and wide-ranging international studies 

in which Turkey took part (Demir, Kilic, & Depren, 2009).  These studies investigated 
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student achievement in mathematics, science, and reading comprehension as well as other 

factors impacting student achievement.  Although Turkey is not ranking high compared 

to other countries in the international data reports, by participating in these studies 

Turkey intended to have international experts examine educational policies and reforms 

and provide constructive feedback, learn from successful changes at a global level, and 

improve the quality of its education system.  

 System of education in the United States. The United States has gone through 

significant education reforms in order to improve the quality of education and achieve 

global standards in every subject.  In the early 20
th

 century, Edward L. Thorndike’s work 

with the goal of making U.S. schools more efficient and effective in educating students in 

public schools had a profound impact on mathematics education (Ellis & Berry, 2005).  

However, his work was in denial of student reasoning of mathematical concepts.  With 

the Progressive Movement, some educators like John Dewey proposed a child-centered 

approach in schools with an emphasis of learning by doing rather than rote schooling 

practices advocated by Thorndike (Ellis & Berry, 2005).  However, this approach was 

misunderstood by those who were more concerned about the efficiency of education.  In 

the early 20
th

 century, the debate over whether the secondary education system in the 

United States should follow the class-based European dual system or a unitary and 

democratic system led to the comprehensive high school model (Wraga, 2000).  During 

these discussions, John Dewey was in favor of a unified system in high school education.  

Finally, the Smith-Hughes Act of 1917 ended protracted debate in support of 

comprehensive high schools that assembled academic and vocational studies under the 

secondary education roof.  The specializing and unifying functions, featured by the 
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Commission of the Reorganization of Secondary Education (CRSE) of 1918, served to 

provide a wide range of courses, programs, and activities to address the needs of a 

diverse student population and also unifying them to teach them how to live together in a 

democratic society.  In the 1950s, comprehensive high schools came to an end, and 

comprehensiveness left the throne to academic preparation.   

 In 1957, the launch of the Soviet satellite Sputnik increased attention on the 

concerns about science and mathematics education in U.S. schools (United States of 

America Embassy, 2008).  As a result, the number of the students who enrolled in 

mathematics, science, and foreign language courses increased significantly (Wraga, 

2000).  In the 1960s, the agenda of the U.S. schools shifted from the academic priority to 

equalization of social and economic opportunity through education. 

 In 1983, the National Commission on Excellence in Education looked at the 

problems in American schools regarding international competition in its report A Nation 

at Risk (Franklin & Johnson, 2008).  The report declared that there was a decline in the 

academic standards that could negatively impact America’s position at a global level 

(United States of America Embassy, 2008).  In this report, the Commission indicated that 

the U.S. education system was inadequate to produce the workforce with necessary skills 

and knowledge in order to sustain its technological and industrial supremacy among other 

countries (Franklin & Johnson, 2008).  The solution suggested by the Commission was 

an academic, discipline-centered curriculum.  The faculties of schools of education 

criticized the report because there was not any evidence to support the Commission’s 

assertions.  Although the report has been widely criticized because of the lack of 

evidence supporting its arguments and its focus on the standardization as a result of 
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competitive struggles in the global market economy, the report influenced the majority of 

the states with the reform initiatives and curriculum revisions including lengthening the 

school day and an emphasis on core academic subjects like mathematics and science. 

Charter schools, which are independently operated public schools, started to 

function in response to the increasing competition in the public school system (United 

States of America Embassy, 2008).  These schools were also required to meet the same 

academic standards as public schools, but on the other hand they were exempted from 

some bureaucratic and regulatory constraints.  The Bill and Melinda Gates Foundation 

led another reform movement through rethinking high schools themselves. The Gates 

Foundation initiated high-performing model schools with a rigorous curriculum.  

According to the Gates redesign report, students in small high schools, like the 

foundation schools, perform higher on standardized tests and are more likely to continue 

to college than those in large schools (United States of America Embassy, 2008).  

The No Child Left Behind (NCLB) Act of 2001 has been an influential change in 

U.S. education (United States of America Embassy, 2008).  The NCLB required each 

state to create their educational standards for achievement in K-8 (Finn, 2002).  In 

addition, what children should know in reading and mathematics is prescribed by state 

goals and measured by standardized tests (United States of America Embassy, 2008).  

These measures reflect on the state’s annual report card.  If a school fails in achieving the 

standards, the funding is taken away from the school, and the parents can transfer their 

children to another school.  Some people supported NCLB and believed that standards, 

testing, and accountability matter for high quality education, while some groups like the 

American Federation of Teachers and the National Education Association opposed the 
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idea of determining effective and ineffective schools because the student population 

varied in many aspects such as student background, family income, and English language 

proficiency.   

 Changes in the U.S. education system have been observed to better prepare the 

youth for rapidly changing global trends.  The critics of reform initiatives, mostly from 

academia, have been informative and sometimes challenging especially when 

government officials did not consider the contribution of the educators as significantly as 

they might have.  

Structure of Secondary School Education  

The current structure of secondary school system in Turkey.  Karakasoglu 

(2007) described three types of secondary school education as “firstly, schools which 

prepare pupils for study at a university; secondly, schools which offer preparation for 

both a profession and university; and thirdly, schools which lead directly to a profession” 

(p. 797).  Secondary education schools can be classified under two categories: (a) general 

high schools, and (b) vocational and technical high schools.  General high schools 

prepare students primarily for higher education and a profession.  These public schools 

include scientific high schools, Anatolian high schools, Anatolian teacher high schools, 

super high schools with a high percentage of English language lessons, general high 

schools, Anatolian high schools for fine arts, and private high schools.  On the other 

hand, vocational and technical high schools primarily prepare their students for a 

profession and secondarily for university education.  These schools include technical high 

schools for girls, technical high schools for boys, high schools for trade and tourism, 

Imam and Preacher high schools, military high schools, and police schools.  High school 
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education is not compulsory, but is free to all students in public schools.  There are also 

private schools where the parents pay for their children’s schooling.  Although the 

standards and the curriculum followed by both public and private schools are determined 

and controlled by the MoNE, private schools provide better opportunities to their students 

in terms of “technical equipment, the provision of teaching and learning materials, and 

the qualification of the teachers” (Karakasoglu, 2007, p. 794).  In order to increase equal 

opportunities in Turkey, the State increased the number of Anatolian high schools and 

super high schools where students receive an intensive English language education in 

addition to some subjects taught in English (Karakasoglu, 2007).  Since 2005, in order to 

determine in which high school students can continue, they need to take a nationwide 

high school entrance examination.  A competitive journey of education starts in middle 

school for Turkish students.  The students are exposed to standardized tests from middle 

school to getting ready for the bigger challenge they will face at the end of their high 

school education.  

Starting with the 2005-2006 academic year, the 3-year high school education has 

been increased to a 4-year program of education, including the ninth, tenth, eleventh, and 

twelfth grades (Karakasoglu, 2007).  Some schools such as Anatolian high schools used 

to have a 1-year English preparatory class before ninth grade.  After this reform, these 

schools were allowed to make a decision to have one extra year only for English 

language learning in addition to four years of high school education.  The reason for 

increasing the number of secondary education years was explained by the MoNE as an 

attempt to provide similar standards as European and Western countries.  Since some 

European countries do not recognize a 3-year high school education when Turkish 
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students go to these countries to pursue their education, MoNE aimed to adopt a 4-year 

secondary education.  While students are taught general subjects in the ninth and tenth 

grades, they have to choose either science or literature as their area of concentration at the 

end of eleventh grade.  Students in eleventh and twelfth grades take a greater number and 

more detailed literature or mathematics and science lessons based on their selection.  

In the last year of high school education, all the students have to take a nationwide 

university entrance examination (OSS) in order to start higher education, regardless of 

the type of high school they graduated from.  This test has been prepared and 

administered by the Student Selection and Placement Center (OSYM) since the 1960s 

(Argun et al., 2010).  The OSYM reported that 1,837,344 high school graduates 

registered for the entrance exam in 2011, but approximately 900,000 students were able 

to enter a higher education program (Student Selection and Placement Center, 2014). 

Argun et al. (2010) stated the “OSS has strongly affected secondary education in Turkey 

unofficially and in an unwilling way” (p. 2).  The OSYM has made many changes since 

the 1960s.  According to the latest changes of 2010, the university entrance exam consists 

of two steps, which are the transition to higher education examination (YGS) and the 

undergraduate placement examination (LYS) (Soylu & Ozturk Gol, 2011).  The students 

who pass YGS in April can take the second round (LYS) in June.  If they make a high 

enough score, they are able to apply for associate degree programs.  After the results of 

LYS are announced, the candidates make a list of their preferences for university degree 

programs.  It has been a very challenging and stressful turning point for more than 1.5 

million exam takers, including twelfth grade students and high school graduates.   
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Yildirim, Ergene, and Munir (2007) conducted a study with 984 senior high 

school students to determine the prevalence of depressive symptoms while preparing for 

university entrance examinations.  According to the study findings, 45.1% of the students 

reported depressive symptoms.  Yildirim et al. (2007) found that “the high rate of self-

reported depressive symptoms reflects heightened exam-related stress, social 

expectations, worries about future success linked to uncertainty about securing a 

university placement, personal, familial and demographic factors” (p. 35).  In such a 

competitive atmosphere, students attend after school programs or private tutoring classes 

to increase the likelihood of their entrance to a university program.  Being in a private 

school or attending private tutoring classes does not guarantee the entrance to a higher 

education institution, but will help students prepare for the exam with extra study hours 

and resources.  

These standardized nationwide exams definitely impact high school students’ 

motivation and interest in learning mathematics as well as teacher focus on the 

curriculum content.  The researcher considered such factors in both nations while 

conducting the current study and discussed them in the final chapter.  

Current structure of secondary school system in the United States. According 

to the Digest of Education Statistics 2011 report, there are 62.4 million students in 

elementary and secondary schools (National Center of Education Statistics, 2011).  Of 

those, 55.6 million are in public schools, whereas 6.8 million students are going to private 

schools.  As of the 2010 fall semester, 3.2 million full-time equivalent (FTE) teachers 

work in elementary and secondary public school while 0.5 million teach at private 

schools.  
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An important characteristic of the U.S. education system is its decentralized 

structure (United States of America Embassy, 2008).  There is not a national curriculum 

that is prepared and administered all over the country.  The state boards of education and 

local school boards are the local authorities in every state (Grove, 1991).  The state 

boards of education and local school boards set the teacher and student standards, 

approve the classroom curriculum, and sometimes review the textbook selections.  The 

U.S. Department of Education enforces federal laws to guarantee that all students in 

public school have equal access to quality education (Grove, 1991).   

 In search of excellence in American education, Advanced Placement (AP) and 

International Baccalaureate (IB) programs are offered to the students.  In an AP program, 

the students can take college-level courses in high school and earn college credits that 

they can either use in the United States or in 40 other countries.  According to the 

Department of Education, more than 60% of American high schools offer AP courses.  

The International Baccalaureate Organization (IBO) in Switzerland is the founder of the 

IB program.  The goal of the IB diploma program is to “establish a common curriculum 

and system of academic credits that would be recognized by colleges and universities in 

other countries” (United States of America Embassy, 2008, p. 28).   

 Public and private schools make up the body of formal schooling in the United 

States.  The policies and the regulations of the local school district and state shape the 

organization and the structure of public schools.  On the other hand, private schools, 

religious or secular, adopt various curricular and pedagogical approaches (Baird, 2004).  

As opposed to public schools, they have greater flexibility in selecting programs and 

personnel.  Parents tend to choose private school to provide them a better education and a 
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safer environment than in public schools.  Independent schools can be considered as a 

subset of private schools.  They are nonprofit schools funded by nonpublic sources such 

as tuition, charitable contributions, or church funds, and are governed by boards of 

trustees (Parkman & Culligan, 2002).  These schools are independent in terms of “setting 

standards, in developing curriculum, admitting students, and in hiring teachers” (Parkman 

& Culligan, 2002, p. 1742).  The researcher conducted the present study in private and 

independent schools in the United States because an independent school was interested in 

taking part in an international study.  The researcher believes that the more freedom 

teachers are given, the more they feel free to use various resources and methods in their 

instruction.  American high schools also offer a wide range of extra-curricular activities 

including drama groups, marching bands, debate teams, clubs for volunteer service, and 

many other clubs (Grove, 1991).  Basketball, football, soccer, baseball, and tennis are 

some of the sports activities offered by U.S. high schools. 

Curriculum  

 Secondary school mathematics curriculum in Turkey.  The 1924 curriculum 

was the first mathematics curriculum developed and contained what students would learn 

in each grade, but was missing the main goals of the curriculum: information about 

instruction and assessment (Argun et al., 2010).  The main goals of the mathematics 

curriculum were contained in the 1935 and 1939 curricula and emphasized calculations, 

mathematical knowledge for other disciplines, reasoning, and exercising memory.  The 

emphasis on the ability of reasoning and the integration between disciplines were 

promising steps in the curriculum of the1930s.  These curriculum changes were followed 

by the 1956 curriculum in which there were minor revisions such as some mathematical 
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terminology.  A modified version of the 1956 mathematics curriculum was published in 

1970.  With this curriculum, tenth and eleventh grades were divided into two branches 

that were science and literature.  Afterwards, modern mathematics was introduced to 

mathematics education in Turkey in 1976.  Argun et al. (2010) indicated that the high 

school mathematics curriculum did not include specific information about teaching 

methods and assessment until the 2005 curriculum as opposed to elementary and middle 

school curricula.  

The aim of the curricular reform of 2005 was to make important changes in 

curriculum to better prepare students for the real world (Aksit, 2007).  The main 

objectives of this national curriculum reform included reducing the amount of content, 

using thematic units, developing nine core competencies across the curriculum, adopting 

a student-centered constructivist approach rather than teacher-centered didactic model, 

integrating information technologies into instruction, and introducing authentic 

assessment in place of traditional assessment of recall.  Some educators and faculties of 

education were concerned about the implementation of the new curriculum because they 

thought that this curricular reform was lacking infrastructure for a successful shift.  For 

example, schools did not carry enough technological equipment for integration for 

technology.  Teachers’ lack of technological knowledge and experience was also another 

underlying reason.  

On the other hand, the 2005 mathematics curriculum had been the latest and the 

most detailed one since the first attempts in Turkey (Argun et al., 2010). Contemporary 

approaches influenced the content and the implementation of this curriculum as it focused 

on mathematical thinking, the nature of mathematics, mathematical modeling, relations 
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between concepts, generalization, mathematics and culture, rigor, conceptual thinking, 

connecting concepts, conceptual structure, obtaining results, and much more. 

According to the secondary school mathematics education program prepared by 

the MoNE Board of Education and Discipline (2011), the main goals of high school 

mathematics education are that the students will be able to attain mathematical thinking, 

translate verbal expressions into mathematical symbols and vice versa, develop self-

confidence toward learning mathematics and problem solving skills, relate and use 

mathematical concepts and relations in their daily lives, and observe the relationship 

between mathematics and other arts and sciences.  In this report, logic, algebra, 

trigonometry, linear algebra, and probability statistics are listed as six learning areas that 

are taught during secondary education.  The mathematics classes taken at each grade 

level vary depending on the students’ selection of area of concentration and the type of 

school.  The conceptual framework influenced and taken as a pivot point of the high 

school mathematics curriculum is shown in Figure 1. 
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Figure 1. Conceptual Framework of Turkish Secondary Education  

(Ministry of National Education Board of Education and Discipline,  

Turkey, 2011) 

 

In this figure, understanding the mathematical concepts and the relations is 

emphasized and placed at the center of the framework.  In order to help students gain the 

skills in the outer shell, the content of the curriculum, teaching strategies, and assessment 

are designed based on student development in three domains of learning.  The MoNE 

Board of Education and Discipline (2011) divides high school mathematics lessons into 

two parts, which are a 4-hour weekly program and a 2-hour weekly program.  The 4-hour 

program is used with Grades 9 through 12, whereas the 2-hour program is followed in 

Grades 10 through 12.  The 4-hour program consists of six learning areas and 63 sub-

areas. The distribution of learning areas by grade level is demonstrated in Table 1. 
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Table 1 

Learning Areas in Mathematics  

Grade Logic Algebra Trigonometry Linear 

Algebra 

General 

Mathematics 

Probability/ 

Statistics 

9 Logic 

 

 Sets 

 Relation, 

Function, 

and 

Operation 

 Numbers 

    

10   Polynomials 

 Quadratic 

Equations, 

Inequalities, 

and 

Functions 

Trigonometry    

11   Complex 

Numbers 

 Logarithm  

 Induction 

and Series 

 

 Matrices, 

Determinant, 

and Linear 

Systems of 

Equations 

 Probability 

and 

Statistics 

12  Functions    Limits and 

Continuity 

 Derivatives 

 Integral  

 

 

Word problems are introduced to the students in Grades 6 and 7 before high 

school.  According to this distribution, word problems are taught in ninth grade as a 

separate unit under the general topic of numbers.  At the end of ninth grade, students 

select their area of concentration, which can be science and mathematics, social studies, 

Turkish language and literature and mathematics, or foreign language.  The students who 

select a math-related area are taught the topics listed in tenth, eleventh, and twelfth grade.  
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The students who plan to select other areas are only taught the topics for ninth grade as 

seen in Table 1.  

Although high school mathematics education is one of the most influential 

subjects on the university entrance exam achievement, there is a lack of research studies 

regarding secondary mathematics curriculum and its linkage to the university exam 

content.  Since success in the mathematics section of the exam will likely determine the 

next step in most students’ lives, high school mathematics education should address 

student needs and reflect them in the curriculum.  This discussion raises an important 

question: Do we teach to the tests or to the students?  Standardized testing is a 

controversial issue in Turkey.  The focus on the university entrance exam may impact 

teacher focus on exam preparation and student motivation towards some topics in the 

curriculum.  The researcher took into consideration these factors such as exam anxiety 

and exam preparation and their influence on teacher teaching of word problems. 

Secondary school mathematics curriculum in the United States.  In order to 

raise expectations from a high school diploma in the United States, high school 

mathematics curriculum standards are given increasing attention (Reys, Dingman, 

Nevels, & Teuscher, 2007).  Many states started to increase the number of credits in 

mathematics required for a high school diploma.  According to the American Diploma 

Project of 2004, some states also required their students to take particular mathematics 

courses such as Algebra I and Geometry.  The organizational format of the standards 

differs from state to state.  Some states organize their standards by course while some 

other states organize them by grade level.  In addition, the number of mathematics 

courses varies in different states and sometimes locally within the state.  Five states in the 
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United States, including Florida, where the proposed study was conducted, organize the 

standards for integrated and subject-based course sequence.   

In Florida schools, the students are required to take four years of high school 

mathematic courses or credits as a requirement for their graduation.  According to the 

Florida standards, Algebra I is the minimum course requirement for high school 

graduation.  Table 2 demonstrates the Common Core State Standards for mathematics 

that are followed in Florida for Grades 9, 10, 11, and 12 (CPalms, 2013). 

 

Table 2  

Common Core State Standards for 9-12 Mathematics 

Body of 

Knowledge 

Algebra Functions Geometry Number and 

Quantity 

Statistics and 

Probability 

Common 

Core State 

Standards  

9-12 

 Arithmetic 

with 

Polynomials 

and Rational 

Expressions 

 Creating 

Equations 

 Reasoning 

with 

Equations 

and 

Inequalities 

 Seeing 

Structure in 

Expressions 

 Building 

Functions 

 Interpreting 

Functions 

 Linear, 

Quadratic, 

and 

Exponential 

Models 

 Trigonomet

ric 

Functions 

 Circles 

 Congruence 

 Expressing 

Geometric 

Properties 

with 

Equations 

 Geometric 

Measurement 

and 

Dimension 

 Modeling with 

Geometry 

 Similarity, 

Right 

Triangles, and 

Trigonometry 

 

 Quantities 

 The Complex 

Number 

System 

 The Real 

Number 

System 

 Vector and 

Matrix 

Quantities 

 

 Conditional 

Probability 

and the Rules 

of 

Probability 

 Interpreting 

Categorical 

and 

Quantitative 

Data 

 Making 

Inferences 

and 

Justifying 

Conclusions 

 Using 

Probability to 

Make 

Decisions 

 

Although high school mathematics curriculum in Turkey and Florida have many 

topics in common, the major difference is that students in Turkey are required to take 

mathematics and geometry classes that are offered according to their grade level and their 
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selection of area of specialization.  Florida has a more flexible mathematics education, 

allowing students to select mathematics classes among the ones listed in Table 2.  As can 

be seen in Table 2, word problems are not taught as a separate unit in the curriculum as 

opposed to Turkish high school math curriculum.  Teachers in the United States 

incorporate word problems when teaching different units at various grade levels.  For 

example, a U.S. teacher may ask a word problem while teaching units like linear 

equations and inequalities, rational expressions and equations, mathematical reasoning 

and problem solving, loans and financing, simple and compound interest, and set theory. 

Various international studies comparing student mathematics achievement 

revealed similar results.  The Program for International Student Assessment (PISA) 

compares 15-year old students’ capabilities in reading, mathematics, and science.  

Among 60 countries and five educational systems that participated in PISA in 2009, the 

United States ranked 32nd in mathematics literacy (National Center for Education 

Statistics, 2011).  The Trends in International Mathematics and Science Study and the 

findings of ACT indicated similar results regarding the low level of student achievement 

in mathematics in the United States (Schornick, 2010).  Unlike many other studies 

looking at the low achievement level of U.S. students in mathematics, Schornick (2010) 

provided an insight from the students’ perspective of high school mathematics education 

that they received.  Schornick articulated that although educational researchers and 

leaders have been paying attention to improving the quality of education and increasing 

student achievement on mathematics, many students did not possess the necessary skills 

for successful transition from secondary education to higher education.  Based on the in-

depth interviews with six high school graduates, she saw that the majority of these 
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students were unhappy with their high school experience of mathematics education.  The 

participant students stated that their teachers did not really care about the students’ 

learning of the mathematics.  These students found the math education given to them to 

be inadequate in preparing them for college.  Although this study provided only six 

students’ perspectives of their high school mathematics education, the implications can 

definitely help teachers improve their practices.  Schornick pointed out that teachers must 

use all available resources to differentiate their instruction, incorporate hands-on and 

cooperative projects, and use technology to provide challenging mathematics instruction.   

Teacher Education 

Teacher education in Turkey.  The teaching profession has been greatly 

respected since the Unification of Education Act of 1924 (Karakasoglu, 2007).  Turkey 

started with only a few teachers who could write and read the Latin alphabet.  In two 

years, the number of teachers in the country went up to 200 (Karakasoglu, 2007).  The 

number of teachers and the quality of teacher education improved as a result of 

educational reforms and reports by American educators (Argun et al., 2010).  Special 

programs have been put into practice, such as letting high school graduates serve as 

qualified teachers (Karakasoglu, 2007).  As estimated by MoNE in 1988, one third of the 

teachers were trained that way.  In 1973, the Law on National Education required holding 

a university degree for teachers of all age groups.  A 4-year teacher education has been 

mandatory for all teachers since 1990.  However, up until 1998, the departments or 

divisions of mathematics education awarded licenses for secondary mathematics teaching 

(Isiksal, Koc, Bulut, & Atay-Turhan, 2007).  In 1998, the Higher Education Council, with 

support from the World Bank, reconstructed teacher education programs to increase 
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quality.  As a result, 28 elementary and 12 high school mathematics teacher education 

programs took the place of previous programs (Isiksal et al., 2007).  In addition, 

Anatolian Teacher high schools started to provide training for those who were interested 

in getting into teacher education programs.  The high school students are given an 

intensive English language education during their 4-year secondary school education.  

These students receive extra points when they select a teacher education program in the 

university entrance examination.  After getting an education degree, the novice teachers 

undergo a “ten-month period of practical work under the supervision of an experienced 

teacher” (Karakasoglu, 2007, p. 791).   

In order to provide a higher qualified teaching force in Turkey, a project called 

Turkish Council of Higher Education/World Bank Preservice Teacher Education was 

administered by the Turkish Council of Higher Education in 1994 (Bulut, 1999).  This 

project was funded by a $23.1 million loan from the World Bank.  All the colleges of 

education in Turkey were included in this project.  In 1998, the major influence of this 

project had been the division of the mathematics teacher education programs into 

elementary mathematics education (Grades 6 through 8) and secondary mathematics 

education (Grades 9 through 11); before the reorganization, mathematics teacher 

education programs used to prepare teachers for Grades 6 through 11.  The new teacher 

education programs consist of four components that are general education, professional 

education, subject matter specialty studies, and electives.  There is an emphasis on the 

methods of teaching and practice with the new changes.   

In order to be a secondary mathematics teacher, a master-without-thesis degree is 

required for the students.  As Bulut (1999) described, 4.5-year programs and 5.5-year 
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programs are two implementations.  Students who are in a 4.5-year program take 

mathematics courses, Turkish, history, electives, and computer courses during their first 

three years in the program.  In the 5.5-year program, students receive the Bachelor of 

Science degree during the first four years.  In the following three semesters, students take 

professional education courses and electives to earn a master’s degree.  Other efforts to 

increase the efficiency of teacher education programs include curriculum development, 

seminars and panels on methods of teaching and implementation of practice for inservice 

training of faculty members, study abroad tours, new equipment, and studies on the 

accreditation of colleges of education.  In addition, the project sent abroad 73 research 

and teaching assistants to complete their graduate studies; 18 faculty members for post-

doctoral studies; 51 faculty members for inservice training programs; and 12 faculty 

members and seven teachers for mentor training.  

In addition to this project, regarding inservice training in the teaching profession, 

the MoNe has provided some opportunities for teachers to improve their teaching, such as 

courses on modern teaching and learning methods and computer literacy.  When the 

graduates of science and literature departments started to look for teaching positions in 

schools, they were required to go through a pedagogic training program in three 

semesters.  This application has brought up a controversial issue about the quality of 

those teachers who are not graduates of teacher education programs in terms of 

pedagogical knowledge.   

In order to successfully implement the changes of the 2005 curriculum reform, 

MoNE put extra emphasis on teacher competencies (Aksit, 2007).  Two sets of 

competencies, which included core competencies across disciplines and the subject area-
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specific competencies, required teachers to take responsibility for their students’ personal 

and academic development, to create a democratic and social environment in their 

classroom, and to promote tolerance and diversity (MoNE Office of Teacher 

Appointment and Teacher Education, 2006).  Some concerns about teacher readiness to 

implement new curriculum arose among educators and education faculties.  Although 

workshops were provided to facilitate teacher training during this process, such efforts 

were not enough at the national level in order to quickly make the shift expected.  

Teacher lack of technology literacy and experience with educational technologies and 

lack of resources were other obstacles that hindered technology integration, another one 

of the objectives of curriculum reform.  

Another aspect of this problem is that the quality of teacher education has varied 

according to the region where the institution is located and the institutional ranking.  

Although it is still a respected profession, it is not as desirable as it used to be; teachers 

are poorly paid and a second job is considered as a solution to make a better living. 

According to Karakasoglu (2007), in order to make the teaching profession more 

attractive, the state pays bonuses for excellence in the job and for years of experience. In 

addition, teachers are offered discounts on some public services such as transportation.  

On the other hand, novice teachers, for their first posts, are appointed to insecure areas 

like the East of Turkey where terrorist threats exist, and where many experienced 

teachers do not like to be.  It is another discouraging factor for prospective teachers and 

high school graduates.   

Although the curricular emphasis on issues such as teaching the subject, student 

understanding of the subject, content of the textbooks, teaching material, or the number 
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of weekly algebra lessons has changed from year to year, Turkey has been trying to 

achieve a successful education system at a global level and prepare high school students 

for a very competitive national university entrance examination that determines a 

student’s future to some extent.  A historical glance through Turkish education, a brief 

summary of the Turkish secondary education system, mathematics curriculum, and 

teacher education shed light on the understanding of the case of Turkey in the present 

study.  It is crucial to be familiar with the context of the countries compared in a 

comparative study because the context can help the reader understand and better analyze 

research findings. 

Teacher education in the United States.  Teacher education is an important 

element that has enormous impact on education provided at schools.  Unlike the 

centralized system of teacher education in Turkey, there are state and national authorities 

that have control over the teacher preparation programs in the United States.  Bales 

(2006) analyzed the impact of policy changes on teacher education since the 1980s.  In 

the United States, individual state education laws used to shape teacher education 

programs in each state.  However, in order to provide general welfare in all schools as 

stated in the U.S. Constitution, national level policymakers were given the authority to 

make education policies.  The National Defense Education Act (NDEA) of 1958, 

Elementary and Secondary Education Act (ESEA) of 1965, Reauthorization of the Higher 

Education Act (HEA) of 1992, and their subsequent reauthorizations enforced 

educational reforms impacting teacher preparation in the United States.  In the 1980s, 

policymakers on the National Team prepared reports on how to structure the educational 

system, including A Nation At Risk: The Imperative for Educational Reform of 1983 and 
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A Summary of Major Reports on Education.  The Goals 2000: Educate America Act 

provides funds for preservice and inservice teacher familiarity with the standards and 

professional development.  The No Child Left Behind Act of 2001 has a provision 

requiring highly qualified teachers in local schools (Bales, 2006). 

Hallinan and Khmelkov (2010) indicated that “two national reports published in 

1986 marked the beginning of teacher education in the United States of America” (p. 

175).  The first report proposed an improvement in professional education of teachers by 

eliminating teacher certification programs and by requiring graduate level teacher 

training.  The second report emphasized the change in the structure of teaching profession 

by bringing a “two-tiered system in which lead teachers or career professionals would 

assume higher level responsibilities and receive higher salaries than regular teachers” 

(Hallinan & Khmelkov, 2010, p. 175).  They discussed two approaches in their paper.  

One approach suggests centralized bureaucratic policies for teacher education while the 

other approach is more decentralized, leaving teacher education reform to the state and 

local authorities.  Although the United States used to follow the second approach, that has 

changed recently and the United States has adopted both approaches.  While the federal 

government is providing higher standards for teacher qualification and performance, a 

national curriculum, and a national student assessment program, state and local 

authorities are responsible for creating more “rigorous certification and licensing 

requirements, improved teacher training and professional development programs, salary 

increases, merit pay, and tenure” (Hallinan & Khmelkov, 2010, p. 176).   

Teacher status in the United States is not different than in many other countries.  

Public school teachers also earn less than people in other professions with the same level 
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of education.  According to Hallinan and Khmelkov (2010), as a consequence of the 

increasing student population with the immigration flow, more than two million teachers 

have to be hired to meet the need for qualified teachers.  Because of this increasing 

demand, teachers sometimes are asked to teach subjects out of their expertise.  Some 

hired teachers do not even hold enough qualifications in their field.  Teacher 

qualifications impact the classroom atmosphere and teaching practices used in the 

classroom.   

The developments and the standards offered by the National Council of Teachers 

of Mathematics (NCTM) for school mathematics can be considered one of the most 

significant factors influencing mathematics teacher education in the United States 

(Cooney, 2002).  According to NCTM standards, mathematics is a subject that can be 

learned by all students, and mathematics education should emphasize “problem solving, 

reasoning, communication mathematically, and connecting mathematics to the real 

world” (Cooney, 2002, p. 1541).  Many teacher education programs in the United States 

have now adopted NCTM standards.   

In the elementary level mathematics teacher education programs, most students 

take two mathematics courses and one or two courses on teaching elementary school 

mathematics in the United States (Cooney, 2002).  Many secondary teachers have a 

major in mathematics or in a math-related field.  They also take extra courses in 

mathematics education.  The variety and the number of mathematics and mathematics 

education courses offered for inservice math teachers depend on the type of the 

institution.  Cooney (2002) pointed out that the preparation and education of mathematics 
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teachers is part of a sociopolitical environment impacting education given its institutions 

and how teachers process and put in practice their content and pedagogical knowledge.  

 Looking at how mathematics teacher education compares between Turkey and the 

United States benefitted the current study in terms of making meaning of the findings of 

the study and claiming concluding remarks based on contextual analysis of both 

countries.  Differences in the teacher education that participant teachers received helped 

the researcher understand and explain teaching practices used for word problems.  

International Comparison of Mathematics Teaching 

 In the last quarter century, there has been growing attention on comparative 

international studies with a focus on education systems in different parts of the world.  

Particularly, education researchers became interested in studies dealing with mathematics 

education.  Their goal was to provide different perspectives on mathematics education 

and implications for teacher educators, preservice teachers, and inservice teachers.  

Although there has been increasing interest in this area, comparative studies were mostly 

conducted about particular countries, including the United States, Japan, China, Finland, 

Italy, the Netherlands, Switzerland, Australia, and the Czech Republic (Hiebert et al., 

2003; Sanders et al., 1998; Santagata, 2004; Toom, 2010; Whitman et al., 1997).  

However, there is a lack of research studies comparing mathematics education in Turkey 

with other countries.  Since the United States had been very influential in the 

development of the Turkish education system in the early 20
th

 century, studies comparing 

education in Turkey with the United States are considered important and can be used as 

reference for education reforms and initiatives in Turkey.   
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 In this section, some important international comparative studies will be 

discussed.  These studies informed the present study with their findings as well as their 

methodology.  The book Preschool in Three Cultures: Japan, China, and the United 

States (Tobin, Wu, & Davidson, 1989) and The Third International Mathematics and 

Science Study (TIMSS) (Hiebert et al., 2003) are two important international studies that 

greatly influenced the present study.  Moreover, studies that utilized TIMSS data and 

studies comparing Turkish education will also be part of the review in this section.  

Preschool in Three Cultures  

 The book Preschool in Three Cultures: Japan, China and the United States has 

been a pioneer in the field and unique in terms of the methodology used when it was first 

published in 1989 (Tobin et al., 1989).  The purpose of this study was to investigate the 

implications of moving from child care provided by family or relatives toward 

institutionalized group care of young children in three different cultures: China, Japan, 

and the United States.  The researchers also noted that observing three preschools in three 

countries was not the only focus of their study.  They also intended to look at three 

cultures through the lenses of preschool education.  What makes this study different than 

other comparative research in the field of early childhood education was that they did not 

seek to rate preschools, but looked for “eliciting meanings” from instances to explain 

“what they are meant to do and to be” (Tobin et al., 1989, p. 4).  

 A pair of ethnographic films by Connor, Asch, and Asch (1986) inspired the 

researchers of the book Preschool in Three Cultures in terms of its methodology.  Connor 

et al. filmed a trance séance of a medium, Jero, while helping a family contact their dead 

son.  In their second film, Jero was shown the first film and asked questions regarding her 
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actions during the trance séance.  The researchers utilized the first film to stimulate 

conversation with the informant and elucidate what was looked for.  This methodological 

approach gave an idea to the authors of the book Preschool in Three Cultures for using 

videotapes of preschools to spark multivocal conversations.  Therefore, the researchers 

utilized multivocal ethnography in the book Preschool in Three Cultures. 

 The research sites were selected as “good, middle-class preschools in urban areas 

of China, Japan, and the United States” (Tobin et al., 1989, p. 5).  The researchers spent a 

day at each preschool and tried to capture scenes on a typical day.  Comparability was an 

essential factor in determining the institutions to conduct the study, group of students to 

observe, and situations to videotape.  The videotapes of preschools were edited and cut 

down to 20-minute excerpts.  The edited versions of videotapes then were shown to 

children, teachers, parents, and administrators at preschools visited.  Participants were 

engaged in discussions as they were watching the 20-minute excerpts and were asked 

questions by the researcher to uncover their thoughts on what they saw and how they 

would interpret.  In addition, the same videotapes were shown to preschool staff, parents, 

and educators at university early childhood education programs in other cities of each 

country.  These people were queried about what ways the videotaped preschools were 

distinctive or common across the nation.  After giving insight into the insiders’ 

perspectives of preschools in three main chapters, the last chapter is where outsiders’ 

perspectives were discussed and a comparative analysis of preschool education in three 

cultures was provided.  Outsiders in this study were the preschool parents and staff of two 

other nations.  In the first Preschool in Three Cultures, in addition to discussions 

prompted by videotapes of preschools, a questionnaire was employed with 300 Japanese, 
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240 Chinese, and 210 American preschool teachers, administrators, parents, and child-

development specialists.  

 Twenty years later, the second cross-cultural and historical study was conducted 

by revisiting the same schools in the same countries the researchers had visited before 

(Japan, China, and the United States) (Tobin, Hsueh, & Karasawa, 2009).  The second 

study was an extension of the first one with an addition of an historical focus; changes 

that had occurred in the preschools observed over the last 20 years constituted the 

historical aspect of the second study.  The goal of the studies was redefined in the second 

one as “to explicate cultural dimensions of early childhood education within a nation” 

(Tobin et al., 2009, p. 9).  By using the statements from teachers and directors, the 

researchers aimed to explore implicit forms of “professional knowledge rooted in 

national classroom cultures” (Anderson-Levitt, 2002, p. 109).  In their studies, “implicit 

cultural practices” (p. 19) of teachers refer to practices that are not taught in teacher 

education programs or described in textbooks or curriculum materials. Tobin et al. (2009) 

pointed out the similarity between this concept and Bruner’s (1996) concept of folk 

pedagogy defined as “taken-for-granted practices that emerge from embedded cultural 

beliefs about how children learn and how teachers should teach” (p. 46).  

 The method utilized in this second book, Preschool in Three Cultures: Revisited, 

was called “video-cued multivocal ethnography” or as referred in their book “Preschool 

in Three Cultures method” (Tobin et al., 2009, p. 5).  Indeed, researchers followed the 

same path in terms of its methodology with small modifications.  One of the 

modifications they made in the method was visiting two schools rather than one school in 

three countries.  By doing so, the researchers intended to examine variation in early 
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childhood education within each nation.  Another difference between the studies was the 

technical quality of the videos.  As a result of technological advancement, high-tech 

equipment was more accessible when the second study was conducted.  Therefore, as 

indicated by the researchers, the videos in the second study were more aesthetically 

appealing; that is an important factor for an uninterrupted flow of attention of the 

audience and effectiveness of the videotapes. 

 During the editing process, some criteria were taken into account to ensure 

effectiveness of the videotapes in addition to the conversation on what to include in 

videotapes between school staff and the researchers.  These criteria included showing the 

participants the routine flow of the day, scenes that can start important discussions on 

early childhood education, and parts that teachers wanted to include in the videotapes of 

their classroom.  In a similar way, the researcher of the present study consulted with each 

teacher whose classroom were observed and the school director to get their input during 

this process.    

 In Preschool in Three Cultures: Revisited, the researchers pointed out the role of 

videotapes as an interviewing tool rather than a set of data.  In addition, they described 

videotapes as “narratives, with central characters and dramatic tension” (Tobin et al., 

2009, p. 12).  To them, the edited videotapes had to be as effective as possible to generate 

informative reactions from the viewers.  It is also true for the present study in the sense 

that videotapes were used as an interviewing tool as well as a set of data.   

 Another aspect of the study that illustrates similarity is the problem of typicality.  

In both of their studies, the researchers noted that the sample was not representative 

nationwide.  In order to address this issue and provide a sense of the differences and 
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similarities between the preschools observed and other preschools in each country, the 

researchers showed the videotapes to preschool staff and parents, as well as to university 

students and faculties in early childhood education programs of universities in other cities 

within each country.  However, the researcher of the present study did not seek for a 

representative sample, in fact purposefully selected private schools in both countries.  

However, the researcher conducted a teacher survey before collecting qualitative data in 

order to get familiar with two settings and provide data from a larger sample.  Therefore, 

the present study differed from the methodology adapted in the sense that the researcher 

did not conduct a second round of interviews with teachers or educators of other schools 

within each country, but employed a teacher survey to draw a larger picture surrounding 

each case.  

 “Outsiders’ judgment” is another notion first introduced by LeVine (1966) and 

employed in both Preschools in Three Cultures studies.  The idea of “outsiders’ 

judgment” encourages people from outside of the research site, in this case preschool 

teachers, administrators, and parents from another culture, to talk about what they see 

from an anthropological point of view.  As teachers, parents, and administrators at a 

preschool of one culture shared their perspectives of another preschool in another culture, 

they also gave hints about their own culture.  In this study, this approach was also utilized 

as the participants from two countries were expected to share their thoughts about the 

videotaped lessons of their international partners.  Thus, the researcher explored 

international counterparts’ perspectives of teaching word problems in a different setting 

as well as in their own teaching. 
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 Lastly, Tobin et al. (2009) noted that their main focus was on teachers’ practices, 

which was defined as “action plus intention” (p. 19).  According to the authors, 

videotapes were only sets of actions.  The meaning that the researcher wanted to explore 

was hidden beneath the discussions with informants.  As the informants discussed 

meaning ascribed to their practices, they also informed the researcher about the cultural 

dimension of preschool teacher practices.  It is essential to understand that pedagogical 

practices are influenced by the culture of a society and vice versa.  The present study 

followed the same direction in regards to teaching practices and the influence of culture 

on practices while teaching word problems in two nations.  

TIMSS Studies 

 The Third International Mathematics and Science Studies (TIMSS) are well-

known studies comparing fourth and eighth grade students’ mathematics and science 

achievement across countries (National Center for Education Statistics, n.d.).  TIMSS 

studies were conducted every four years starting in 1995.  The last TIMSS data were 

collected in 2011, in which approximately 60 countries and jurisdictions including the 

United States participated.  

 After a successful start with the TIMSS 1995 Video Study, in-depth descriptions 

of eighth grade mathematics and science teaching in seven countries were discussed in 

the TIMSS 1999 Video Study (Hiebert et al., 2003).  Participating countries were 

Australia, the Czech Republic, Hong Kong SAR, Japan, the Netherlands, Switzerland, 

and the United States.  Although Japan did not participate in the mathematics portion of 

the TIMSS 1999 Video Study, data from the TIMSS 1995 Video Study were used in their 

analysis.  The TIMSS 1999 Video Study was built on the previous video study with a 
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different focus on unique patterns of mathematics teaching in different cultures because 

distinct patterns of mathematics teaching in participating countries was an unexpected 

finding in the TIMSS 1995 Video Study (Stigler & Hiebert, 1999) and was not addressed 

in the first TIMSS Video Study.  Two of the research objectives in this study are in 

parallel with the focus of the current study.  These objectives include “to compare 

teaching practices among countries and identify similar or different lesson features across 

countries” and “to describe patterns of teaching practices within each country” (Hiebert et 

al., 2003, p. 2) with the difference of specific focus on word problem teaching practices.  

In addition, Hiebert et al. (2003) indicated the reason for conducting a study of teaching 

in the TIMSS Video studies was to lead to discussions with regard to the question of how 

to improve student learning.  They also noted that high student achievement is not always 

a result of classroom teaching; in fact, there can be numerous other influential factors.   

 On that note, the researchers explained the reasons for conducting this study in 

different countries.  The first one was that everyday practices in one culture may not be 

noticed by the insiders, but outsiders can detect others’ unique ways of schooling as well 

as their own ways taken for granted.  Secondly, teachers and educators of different 

nations can find out about alternative practices used across cultures.  Another reason was 

to emphasize that teaching practices are not permanent and can be modified in time with 

respect to changing needs in the society.  The last reason the researchers described was 

that cross-cultural studies inform educators and researchers about different teaching 

practices, which could influence their perspectives and future research of teaching.    

 The TIMSS 1999 Video Study report, where the researchers highlighted the study 

results regarding mathematics teaching, discussed similarities and differences in eighth 
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grade mathematics teaching across seven countries (Hiebert et al., 2003).  The study 

revealed common features in eighth grade mathematics teaching practices across 

participating countries.  Similarly, LeTendre, Baker, Akiba, Goesling, & Wiseman (2001) 

emphasized the role of global institutional trends in emerging similarities of teaching 

practices across nations.  The researchers underscored two major competing perspectives 

potentially affecting teaching practices: national culture and global cultural dynamics.  

Differences in mathematics teaching practices among nations may be a result and 

indicator of national cultures whereas global cultural dynamics perspective explains 

emerging similarities in teaching practices.  Hiebert et al. (2003) called attention to a 

significant point that in order to talk about a national pattern of teaching, “lesson 

signatures” as referred to in the TIMSS 1999 Video Study, enough similarities across 

lessons within a nation should indicate so.  Although the present study explored the role 

that culture plays in teaching and learning math word problems, investigating whether 

there exists a national pattern of teaching mathematics or what features the national 

pattern of teaching illustrates was beyond the scope of the current study.   

 An interesting finding of the TIMSS 1999 Video Study is the features 

characterizing the U.S. lesson signature.  The features include whole-class instruction, 

public discussions to grasp student attention on previously covered or new content, use of 

multiple independent problems to grasp attention, and practice on some set of problems.  

Although the present study was conducted 13 years after the TIMSS 1999 Video Study 

and many changes in the education system of nations must have influenced mathematics 

teaching practices, the TIMSS Video Studies inform the current study in terms of study 

findings and methodology.  



 68 

 Similarly, many other researchers have utilized the data collected in the TIMSS 

studies.  In order to have a closer look at how to develop structure and analyze data in a 

comparative study using the videotaping method, Table 3 presents an analysis of 

important components from three comparative studies that utilized TIMSS data or the 

same methodology.  The first study compared videotaped Italian mathematics lessons to 

German, Japanese, and U.S. lessons to investigate the cultural nature of teaching 

(Santagata & Barbieri, 2005).  Sanders et al. (1998) also used TIMSS data to explore the 

role of cultural beliefs and practices on teaching.  In the third study, Santagata (2004) 

only made use of videotaping technique in a similar way to TIMSS studies.  
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Table 3 

Matrix for Analysis of Three Cross-cultural Comparative Studies 

Component Santagata and Barbieri (2005) 

Sanders, Parkay, Shen, and 

Xin( 1998) Santagata (2004) 

Research 

questions/ 

hypotheses 

What is the Italian cultural nature 

of teaching compared to German, 

Japanese, and U.S. mathematics 

teaching? 

 

What is the role of cultural 

beliefs and practices in 

teaching? 

Q1. What are the similarities and 

differences between Chinese and 

American teachers in the sense of 

personal efficacy in teaching 

mathematics? 

Q2. What are the similarities and 

differences between Chinese and 

American teachers in perceived 

ability to improve mathematics 

instruction? 

Q3. What are the similarities and 

differences between Chinese and 

American teachers in the 

perspective of relationship 

between lesson preparation and 

delivery and student 

mathematical understanding?  

Methodology  Mixed Method 

Videotaping the lessons 

Teacher Questionnaire  

Coding the data 

One-way ANOVA 

Chi Square 

Bonferroni Post Hoc Tests 

Mixed Method 

Videotaping the lessons 

Interviews with teachers and 

the students 

Classroom observations 

Coding the data 

One-way ANOVA Pearson 

Correlation analysis 

Mixed Method 

Audio and videotaping the 

lessons 

Interviews with the students  

Teacher Survey  

T-tests 

ANOVA 

Results   There is an Italian cultural 

pattern for mathematics 

teaching.  

 The time spent in seatwork in 

Italian lessons is significantly 

lower than in Germany, Japan, 

and the United States. 

 Italian teachers engage in 

talk/demonstration for a 

percentage of class time higher 

than in other three countries.  

 There is homogeneity of Italian 

teaching practices across 

different regions. 

 The combination of 

mathematical concepts and 

application used by Italian 

teachers for a percentage of 

mathematical topics is 

significantly higher than in 

Germany and the United States.  

 Mistakes are discussed 

publicly in Italy twice as 

often as in the United 

States.  

 U.S. teachers mitigate their 

responses; Italian teachers 

aggravate them.  

 Italian students are present 

during the public discussion 

of mistakes twice as often 

as U.S. students. 

 U.S. teachers tend to show 

a positive disposition 

toward mistakes; Italian 

teachers tend to openly 

show their disappointment.  

 U.S. teachers were more 

willing to try the new 

instructional mathematics 

methods than their Chinese 

peers.  

 Chinese teachers rated their 

hard work as a teacher as a 

greater factor than U.S. 

teachers. 

 U.S. teachers also reported 

that the teacher’s hard work 

influenced student 

achievement, but not as 

greatly as reported by the 

Chinese teachers.  

 There is no significant 

difference between U.S. and 

Chinese teachers’ ratings of 

their competence and effort in 

mathematics instruction.  
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Table 3 continued  

Component Santagata and Barbieri (2005) 

Sanders, Parkay, Shen, and 

Xin( 1998) Santagata (2004) 

Conclusions 

the author(s) 

draws from 

results 

 

 Teaching is cultural in nature. 

Because of its cultural nature, 

teaching resists change. 

 Italian teaching pattern and 

some of its features 

distinguished Italian math 

teaching from teaching 

observed in Germany, Japan, 

and the United States.  

 Teacher learning programs 

need to include among their 

explicit objectives the 

development of awareness of 

culturally based practices and 

shared language to describe 

those practices and others.  

 

 Teaching is constituted as 

an interplay of classroom 

practices with local notions 

of appropriate ways to 

socialize children’s 

thinking.  

 Cultural beliefs inform 

teaching practices and are 

produced by them. 

 

 Many similarities exist 

between Chinese and U.S. 

teachers with regard to 

perceived competence, effort, 

and the importance of 

assessments and student 

studying of material to 

succeed in mathematics.  

 More research is needed to 

determine the impact of cross-

national comparison of 

teacher instructional method 

preference, competence and 

effort on student mathematical 

achievement.  

 

 Santagata and Barbieri (2005) used 39 videotaped eighth grade mathematics 

lessons to compare the data collected in the TIMSS 1999 in their mixed method study.  

Classroom interaction and the instructional activities were two main foci of the 

researchers.  The major categories derived from the qualitative data were defined as: (a) 

teacher talk/demonstration; (b) working on task/situation, homework, test, and multiple 

assignments; (c) sharing task/situation, homework, and test; (d) setting up mathematical 

or physical/directional; and (e) other.  One-way ANOVA, chi square, and Bonferroni 

Post Hoc Tests were used to see if there was a significance difference among countries.  

 Santagata and Barbieri (2005) found that there exists an Italian cultural pattern.  

The study findings indicated that Italian mathematics teachers prefer whole-class 

instruction rather than individual seatwork.  Teacher talk and demonstration dominate 

how the information is conveyed during classroom instruction.  Teachers frequently call 

on students to solve problems on the board.  In addition, the Italian mathematics lessons 
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contain more mathematical principles and properties.  In response to the question of why 

it is important to know about cultural patterns of teaching, the researchers imply that 

teachers notice their own practices invisible to them and try to find alternatives to 

improve their teaching.  

This study had implications, especially in regard to teacher preparation and 

professional development.  Santagata and Barbieri (2005) noted that a teacher education 

program should pay more attention to increased awareness of culturally based practices in 

teaching mathematics.  Teachers who were shown the TIMSS videos in this study 

indicated that these videos were useful to them in the following ways: awareness of their 

own practices, motivation to change their everyday teaching habits, access to alternative 

mathematics teaching practices, stimuli for discussions, and collaboration among teachers 

to improve their teaching of mathematics.  A preservice teacher who was shown the 

videos of this study and TIMSS as a part of the content of the course taught in a teacher 

education program, described her experience as: 

[I learned] how important it is for a teacher to reflect and question his/her 

own convictions and teaching methods, mainly based on personal 

experiences from the teacher’s own school years. It is only through 

reflection, discussions with colleagues, and critical analysis of each lesson, 

that educators become flexible in accepting “new models” of teaching, in 

individualizing “new didactic strategies.” (Santagata & Barbieri, 2005, p. 

310) 

 Another study by Santagata (2004) sought to observe the role of cultural beliefs 

and practices in mistake management sequences by comparing teaching in Italy and the 
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United States.  By mistake management sequence, the author referred to how teachers 

handle student mistakes.  The major focus was on teacher-student interactions involving 

mistakes.  The sample of this study included 30 videotaped eighth grade mathematics 

lessons from the United States drawn from the TIMMS 1999 Video Study and 30 

videotaped mathematics lessons from Italy.  Videotapes of mathematics lessons from 

Italy were also used in the previously mentioned cross-cultural study by Santagata and 

Barbieri (2005).  In addition, focus group interviews with the U.S. and Italian students, 

classroom observations, and teacher interviews were part of the data that informed the 

study.   

 The findings of the Santagata (2004) study indicated that the Italian and U.S. 

teachers made use of similar strategies in approximately 60% of mistake sequences in 

lessons.  However, the strategies used by Italian and U.S. teachers while handling student 

mistakes differ remarkably in the other 40%.  According to the study results, Italian 

teachers’ responses to mistakes were harsh, while American teachers were positive and 

encouraging.  Teachers in the United States showed a constructive approach toward 

student mistakes.  They corrected student mistakes after complimenting student efforts to 

try.  On the other hand, Italian teachers tend to show their disappointment sometimes 

through irony and sarcasm to make students feel responsible for their mistakes.  

Interestingly, focus group interviews with U.S. and Italian students indicated that 

although Italian teachers were mostly harsh on their response to student mistakes, Italian 

students stated that their teachers were right with how they reacted and it is a student’s 

responsibility to do homework, study hard, and try to understand.  Contrarily, U.S. 

students hold teachers responsible for their mistakes.  Mistake management can be 
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considered as a subset of the umbrella of teaching practices; Santagata looked at this 

issue from a socicultural perspective.  What she found can be an indicator of the 

existence of a cultural teaching pattern.   

 Another cross-cultural comparative study by Sanders et al. (1998) sought to 

investigate the differences and similarities between Chinese and American teacher 

teaching.  The areas of interest included “(1) sense of personal efficacy in teaching 

mathematics; (2) perceived ability to improve mathematics instruction; and (3) 

perspective on the relationship between lesson preparation and delivery and student 

mathematical understanding” (p. 2).  The researchers conducted a survey with 79 fourth 

grade teachers from China and the United States and videotaped mathematics lessons of a 

randomly selected group of students.  Teacher interviews and classroom observations 

constituted other data collection methods utilized in the study.  The study findings 

implied that U.S. teachers were more willing to try new methods in mathematics 

instruction when compared to their Chinese colleagues.  Both Chinese and American 

teachers believed that the difficulty level of assessment and student studying of the 

course content influence student success and poor performance in mathematics.  Another 

similarity between the countries noted in this study was teacher belief in a strong relation 

between student success and teacher competency.  

 To sum up, the cross-cultural comparative studies discussed previously meet on a 

common ground; i.e., the use of videotaping as a data collection method in addition to 

others such as interviewing, survey, and classroom observation.  Primarily TIMSS and 

others that followed the footsteps of this pioneer study reached the same conclusion; they 

indicated a national pattern in mathematics teaching.  Though the unit of analysis was 
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somewhat different in each study, mathematics teaching encompassed them all.  These 

research studies are helpful in developing an understanding of how to conduct a study 

comparing teaching practices used for word problems by having teachers reflect upon 

videotapes.  The studies also informed the current study in terms of the influence of 

cultural context of a society on teaching and learning, specifically math word problems.  

The present study took a different approach by including teachers’ reflection on their 

international partners’ instruction as well as on their own teaching. 

Cross-Cultural Studies Including Turkey 

 Akyuz  and Berberoglu (2010) utilized the TIMSS-R data and compared 

mathematics teacher characteristics, classroom practices, and classroom characteristics 

across Turkey and European countries.  The purpose of this study was “to develop a 

multi-level model by hierarchical linear model (HLM) that investigates the relation of 

mathematics teacher and classroom characteristics to students’ mathematics 

achievement” (p. 79).  The researchers found differences across countries in various 

aspects.  For instance, while an emphasis on problem solving had a positive impact on 

learning in the Czech Republic, Slovenia, and Hungary, it had a negative impact in 

Turkey because Turkish teachers misinterpreted the meaning of problem solving.  

Turkish teachers saw mathematical problems only as algorithmic calculations and 

interpreted problem solving as routine calculations. The percentage of time spent on re-

teaching and clarification of the content in a month of mathematics lessons had a negative 

impact on student achievement in Turkey, the Slovak Republic, Italy, and the 

Netherlands.  The researchers related this finding to the negative impact of constant re-

teaching and clarification on student academic self-concept and achievement.  On the 
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other hand, the percentage of time spent on tests and quizzes in a month of mathematics 

lessons had a positive effect in Turkey, as opposed to Hungary, the Netherlands, and 

Lithuania.  This could be because the Turkish education system is greatly based on 

standardized tests.  In the present study, the researcher sought to investigate such factors 

impacting teachers’ instructional decisions and approaches to teaching word problems. 

 Another cross-cultural comparison compared the philosophical basis of 

pedagogical beliefs and practices of Turkish and American middle school teachers 

(Demir, 2006).  The researcher conducted semi-structured interviews and classroom 

observations with Turkish and American teachers and sixth, seventh, and eighth grade 

students.  Demir (2006) noted that essentialism and progressivism are two educational 

philosophies that are commonly influential in public schools.  Essentialism puts an 

emphasis on the subject matter and leads teachers to focus on discipline and order 

through homework, testing, and recitation, whereas progressivism stresses more on the 

child as learner, cooperative group activities, and experiences (Ornstein & Levine, 1993). 

 The findings of this study indicated that Turkish teachers’ pedagogical beliefs and 

practices are mostly influenced by essentialism, while American teachers’ pedagogical 

beliefs and practices are dominantly progressivism-oriented.  While exploring the 

philosophical basis of pedagogical beliefs and practices of Turkish and American 

teachers during instruction, Demir (2006) inquired what teaching practices teachers were 

using.  Turkish teachers listed the practices they use as teacher-directed questioning and 

lecturing, student presentations, teacher-led discussions, group work, and drama, in order 

of frequency.  On the other hand, the U.S. teachers indicated that they use independent 

study, lecture (as short as possible), small group work, questioning, and teacher-led 
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discussions.  This is the most relevant study found in the literature in terms of comparing 

teaching practices between Turkey and the United States.  

Conclusion 

Turkish education had been studied by various researchers with different foci of 

interests.  Some important international studies such as PISA and TIMSS looked at the 

case of Turkey from a comparative perspective.  Different from studies comparing 

Turkish education with other countries, the researcher in the current study examined 

teaching practices used for word problems by teachers of two different nations.  In order 

to explore teaching practices, the researcher used videotapes to provoke teacher 

interviews.  Three landmark studies in their fields, Preschool in Three Cultures (Tobin et 

al., 1989), Preschool in Three Culture: Revisited (Tobin et al., 2009) and the TIMSS 

Video Studies (Hiebert et al. 2003) constitute the basis for the methodological approach 

in the present study.  The researcher made small modifications in the methodology 

adapted from the two Preschool in Three Cultures studies, such as following a specific 

procedure during data collection.  

The TIMSS study findings also informed the present study.  The main focus of 

the TIMSS 1999 Video Study was to investigate national lesson patterns by videotaping 

mathematics and science lessons in various countries.  Hiebert et al. (2003) concluded 

that teachers in different nations have unique ways of teaching although their own ways 

of teaching intersect with others at some points.  However, in the present study, teachers 

were given a chance to analyze similarities and differences between their practices and 

the practices of others and to discuss the factors impacting teacher practices and 

approaches to teach word problems.  Therefore, teachers viewed the videotapes and came 
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up with three to five talking points based on the guidelines provided by the researcher.  

Later, teachers participated in focus group interviews to discuss their reflection on how 

their international partners teach word problems as well as their reflection on their own 

teaching of word problems.  

 In addition, many researchers studied the learning of word problems of 

elementary school students, either with a focus on specific methods of teaching or on 

student achievement (Akyuz & Berberoglu, 2010; Briars & Larkin, 1984).  However, 

there is paucity in the literature regarding secondary teacher practices used while teaching 

word problems.  A study comparing word problem teaching practices in the United States 

and Turkey, which seems to be missing in the literature, provides useful information for 

teachers of both cultures in terms of improving their own practices; it also creates an 

international exchange of thoughts and practices.   
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CHAPTER THREE. METHODOLOGY 

Restatement of Research Questions 

 The research questions raised in this study were:  

1. What instructional practices do Turkish and U.S. teachers use while teaching 

math word problems in private high schools?  

2. Is there a difference between practices used for teaching word problems by 

Turkish teachers and U.S. teachers? 

3. What factors influence Turkish and U.S. teachers’ instructional decisions and 

approaches to teaching math word problems?  

4. What role does culture play in teaching and learning math word problems in 

Turkey and the United States?  

5. How do U.S. and Turkish teachers perceive each other’s practices in teaching 

math word problems? 

6. In what ways might teacher cross examination of each other’s practices 

influence the way teachers think about math instruction? 

Research Design 

The researcher utilized a naturalistic multiple case study design for this study 

because of its focus on two varying cases while exploring the teaching practices used for 

word problems at the secondary level of education (Creswell, 2007).  What makes case 

studies unique is the interest in “process rather than outcomes, in context rather than a 

specific variable, and in discovery rather than confirmation,” as defined by Merriam 
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(1998, p. 19).  A multiple case study seems to best fit in the proposed study because the 

researcher wanted to discover the pedagogical practices during the process of teaching 

word problems in two different contexts.  

Various researchers viewed mixed methods research as methodology (Tashakkori 

& Teddlie, 1998), design (Creswell & Plano Clark, 2007), or methods (Elliot, 2005).  As 

a method, Creswell and Plano Clark (2007) described mixed methods research as one that 

… focuses on collecting, analyzing, and mixing both quantitative and qualitative 

data in a single study or series of studies. Its central premise is that the use of 

quantitative and qualitative approaches in combination provides a better 

understanding of research problems than either approach alone. (p. 5) 

Under the overarching multiple case study design, the researcher followed the 

third route and employed a mixed methods approach in order to explore contextual 

similarities and differences in teaching word problems between two countries through 

quantitative data, teachers’ cross-examination of each other’s practices, and the role of 

culture in teaching word problems in both nations through qualitative data.  Qualitative 

and quantitative components are complimentary to each other in the present study in 

terms of merging strengths of quantitative methods such as large sample size and 

generalization with strengths of the qualitative method such as focus on a small sample, 

details, and in depth understanding of the problem (Patton, 1990). 

In particular, this study used a mixed methods sequential explanatory design in 

which the qualitative data was expanded upon the quantitative data (Creswell & Plano 

Clark, 2007).  In this design, the researcher first collected quantitative data through 

conducting a teacher survey (Appendix A) and analyzing the survey data.  The qualitative 
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data were collected and later analyzed in order to expand upon and elaborate the survey 

results.  Survey categories helped the researcher to come up with a priori codes for 

qualitative data analysis.  The quantitative and qualitative phases were interconnected in 

the sense that they both helped the researcher answer research questions as a result of the 

triangulation of data sources.  An important feature of this design is that while 

quantitative data provides a general understanding of the research problem, the 

qualitative component helps the researcher build upon the statistical data by investigating 

participant perspectives and getting a look at what is happening in the classroom in more 

depth (Creswell & Plano Clark, 2007; Tashakkori & Teddlie, 1998). 

This study examined two cases, a Turkish private school and an independent 

school in the United States.  Multiple sources of data were used in order to gain a deeper 

understanding of the two cases.  The data collection methods consisted of a teacher 

survey, classroom observations, media, and focus-group interviews.  Media, in the 

context of this study, refers to videotaping mathematics lessons and using the videotapes 

to foster communication among participants as well as a data source.  The initial step of 

data collection in this study included conducting a teacher survey in order to explore 

teacher background/demographic information, the context of private schools in both 

countries, teacher years of teaching experience, grade levels taught by participants, 

resources used for teaching word problems, and teaching practices used for word 

problems.  The survey was sent out to private and independent high school mathematics 

teachers in Palm Beach County and Miami-Dade County, Florida and Manisa and Izmir, 

Turkey.  In addition to the items adapted from van Garderen (2008); Kelly, Lang, & 

Pagliaro (2003); and Swan (2006), some items in the survey were developed by the 
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researcher.  Following the survey, the qualitative component of the study took place at an 

independent school in Palm Beach County, Florida and a private school in Manisa, 

Turkey.  The qualitative component was addressed through classroom observations, 

videotaping, and focus group interviews for both cases.   

 The qualitative component of this study is an adaptation of the research method 

presented in the books Preschool in Three Cultures (Tobin et al., 1989) and Preschool in 

Three Cultures: Revisited (Tobin et al., 2009).  The methodology that was utilized in 

these studies is called video-cued multivocal ethnography (Tobin et al., 2009).  The 

authors explained how this specific method was originated and employed in other studies.  

This idea was first established and used in the study by anthropologist Linda Connor and 

the ethnographic filmmakers Tim and Patsy Asch (Connor et al., 1986).  These 

researchers filmed a trance séance of a medium, Jero, while helping a family contact their 

dead son.  In their second film, Jero was shown the first film and asked questions 

regarding her actions during the trance séance.  The researchers utilized the first film to 

stimulate conversation with the informant and elucidate what was being looked for.  

Furthermore, some education researchers have also used the same methodological 

approach in their comparative studies.  For instance, Anderson-Levitt (2002) conducted a 

study by using videotaping methods to explore the dimensions of similarities and 

differences in approaches to language arts instruction of French and American primary 

school teachers. 

 In addition to the schools in China, Japan, and the United States that Tobin et al. 

(1989) had visited for their first book, the researchers visited one more preschool in each 

country for the second book.  In both studies, the researchers videotaped a typical day in 
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a preschool in each country; edited the videotapes down to 20 minutes; and showed 20-

minute clips to the teachers whose classrooms had been videotaped, to other staff 

members at the same preschool, to early childhood educators within the country, and to 

early childhood educators in the other two countries.  The videotapes were considered as 

an interviewing cue in their methodology.    

 The current study differs from the books Preschool in Three Cultures and 

Preschool in Three Cultures: Revisited in terms of the central focus on exploring 

instructional practices used for teaching word problems in two private schools while 

investigating the influence of the culture of schooling in shaping the instructional 

practices, rather than a focus on understanding an entire culture or the culture of a 

specific group. 

 Also, the steps that were followed during the data collection process of the current 

study were different in a number of ways when compared to Preschool in Three Cultures 

methodology.  The data collection procedure included 4 steps; a graphic representation of 

the data collection process is highlighted in Figure 2. 
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Figure 2. Data Collection Graphic Representation. 

 

 The first step was conducting the teacher surveys in selected areas of both 

countries.  The purpose of the teacher survey was to better understand the educational 

context of each research site, teacher educational backgrounds, and teacher perceptions of 

their own teaching.  In the second step, the researcher observed and videotaped two class 
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sessions of each participant teacher while teaching word problems and took field notes as 

well.  The videotapes were transcribed verbatim.  

 Participant teachers from one country were paired with the participant teachers 

from the other country.  These pairs were referred to as international partners throughout 

this research.  Each participant teacher was given the videotapes of their international 

partner’s lessons after the researcher added Turkish and English subtitles to classroom 

episodes for Turkish and American teachers.  The participants were then asked to come 

up with three to five talking points based on the episodes that they viewed by using the 

guiding questions (Appendix B) prepared by the researcher.  The researcher edited 

videotaped lessons down to 15-minute clips to show during focus group interviews.  The 

criteria used while editing the videos were to minimize the disclosure of personal 

information and to provide “scenes that would provoke discussion of key issues” (Tobin 

et al., 2009, p. 15) in order to get teacher participants’ opinion on what best represented 

their teaching of word problems.  The last step was to conduct semi-structured focus 

group interviews with teachers from each country separately.  Participant teachers’ 

talking points and interview questions prepared by the researcher helped the teachers 

center their discussions around the focus of the present study.  The purpose of the focus 

group interview was to examine teacher observations of their international partner’s 

pedagogical practices, to learn about how teachers compare practices used for word 

problems between two nations, and how teachers view the role of culture in teaching and 

learning word problems.   
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Sampling 

According to Creswell (2007), purposeful sampling refers to selecting the 

research site and the participants that will best inform the study.  The researcher of the 

present study used the purposeful and convenience sampling methods.  For the qualitative 

part of the study, the researcher focused on private/independent schools because of two 

reasons.  One was that an independent school in Florida was interested in starting a 

teacher partnership with a Turkish equivalent that would be a private school.  The other 

reason was that teachers are given more freedom to select practices and teaching 

materials for their instruction and they have access to various resources.  For the 

quantitative part of the study, teachers who teach mathematics at private and independent 

high schools in Palm Beach County and Miami-Dade County, Florida and Manisa and 

Izmir, Turkey were asked to participate in the teacher survey.  In addition, a criterion 

sampling method was also utilized to select participant teachers (Creswell, 2007).  The 

study selected teachers who teach ninth grade algebra for the qualitative component and 

high school mathematics teachers for the quantitative component of this study.  The 

researcher used collegial contacts to find schools and volunteers in both countries for the 

qualitative component of this study.  Details about research sites and participants are 

discussed in subsequent sections. 

Study Sites 

There were two research sites in this study.  The quantitative component of this 

study was conducted in private/independent schools located in Palm Beach County, 

Miami-Dade County, and in Manisa and Izmir, Turkey.  The purpose for conducting a 

survey was to understand the educational context in both sites beforehand.  The reason 
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for selecting Palm Beach County in Florida was the interest of an independent school in 

starting a teacher partnership with a Turkish equivalent.  Based on the researcher’s 

experience and knowledge about Turkish and U.S. education systems, an equivalent 

school of an independent school in Turkey would be a private school.  Although private 

schools in Turkey have to follow a national curriculum like public schools, these schools 

are similar to U.S. independent schools in terms of teaching materials and technological 

tools provided, class size, and teacher qualifications.  Since the qualitative part of the 

present study was conducted in the schools that showed an interest towards an 

international experience of mathematics teaching, the quantitative part was administered 

in the same county or area where these private schools were located and another 

neighboring county/area.      

Another reason for selecting private schools was that teachers in such schools 

have access to various teaching materials.  Although an independent school in Florida is 

more likely to provide resources such as books or materials for in-class activities and up-

to-date educational technologies, not all private schools in Turkey are so privileged to 

have as many resources as their American counterparts due to varying socio-economic 

conditions in different regions of Turkey.  In order to have schools as comparable as 

possible, the researcher contacted a private school located in Manisa, Western Turkey.  

Access to various teaching materials and technological tools might affect teacher use of 

teaching practices while teaching word problems.  When teachers have access to similar 

resources, it becomes easier to observe why teachers tend to use certain practices rather 

than others, but when the school does not provide teachers with these opportunities, the 

lack of resources could explain teacher use of different practices.   
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Research sites in the United States and Turkey were also comparable in the sense 

that they both have diverse student populations.  The diverse structure of schools may 

have an influence on teacher selection of certain practices to teach word problems in 

order to address the specific needs of students.  As indicated in the literature review, 

private schools in both cases have freedom to hire qualified teachers.  Since the 

researcher was investigating pedagogical differences and similarities in teaching word 

problems in two different contexts and observing the role of culture in pedagogical 

practices in mathematics classrooms, teachers from both countries should have access to 

similar equipment in their classrooms and also have student populations with similar 

characteristics.   

Participants 

The participants in the quantitative part of this study were high school teachers 

who teach mathematics at private/independent schools located in Palm Beach County and 

Miami-Dade County, Florida, and in Manisa and Izmir, Turkey.  The reason for selecting 

private high schools in these areas to conduct teacher survey was because the researcher 

wanted to better understand high school educational context in two settings.   

The Florida private schools directory was the main resource for finding school 

contact information.  The directory was retrieved from the official website of the Florida 

Department of Education.  The directory includes 219 private and independent high 

school websites, addresses, phone numbers, contact e-mail addresses, and e-mail 

addresses of school directors.  The researcher contacted all the schools via e-mail and 

asked the school staff to send the recruitment letter (Appendix C) and information about 

the study to high school math teachers at their schools.  The recruitment letter instructed 
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teachers to contact the researcher if they wished to participate in this research study.  The 

volunteers who contacted the researcher were sent an e-mail with the survey link and the 

consent form (Appendix D) for their participation in the survey.  Participation was 

voluntary.  The list of high schools in Manisa and their contact information were 

retrieved from the official website of the Turkish Ministry of Education (Ministry of 

National Education Information Systems, n.d.).  There are 61 private high schools listed 

and all were contacted by using the same procedure for recruiting volunteers to 

participate in the study in Turkey. 

After conducting the survey with high school mathematics teachers in both 

settings, the qualitative part of this study was conducted with two ninth grade algebra 

teachers from an independent school in Palm Beach County and a private high school in 

Manisa.  The researcher requested a letter of cooperation from these schools.  The school 

in the United States provided their support and a letter of cooperation (Appendix E), 

which was submitted to Institutional Review Board of Florida Atlantic University.  The 

school principal in Turkey gave his permission verbally since formal documentation is 

not required by Turkish Ethics Board.  When selecting participant teachers, subject area 

was the only criterion.  In the U.S. high school, mathematics teachers may teach different 

topic areas such as algebra, geometry, and pre-calculus.  In Turkish high schools, 

students take mathematics and geometry.  Teachers who teach ninth grade algebra in the 

U.S. and teachers who teach ninth grade mathematics in Turkey were asked to participate 

in this study.  The researcher used collegial contacts to find schools and volunteers in 

both countries.  The researcher informed the participant teachers about the purpose of the 

study and the procedure to be followed and provided a consent form (Appendix F) for 
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classroom observations, videotaping, and focus group interviews before starting data 

collection.  Although students were not participating in the current study, they would be 

present in the classrooms during observations and videotaping.  Therefore, the students of 

participating teachers in Turkey were given a parental consent form (Appendix G) for 

parent approval and signature prior to the study and asked to return the forms to their 

teachers.  Since the independent school in the United States informed their students’ 

parents about possible studies that might take place in their schools and have a blanket 

consent form signed by the parents on file, parental consent form was not distributed in 

this school. 

Although it was not a purpose of this study to initiate a “teacher partnership” 

between the two schools being studied, this research may start such a partnership after 

having teachers from each school reflect upon each other’s teaching of word problems.  

The independent school in Florida that participated in the present study has been 

interested in being involved in a teacher partnership program.  This partnership would be 

a great opportunity for their Turkish counterparts as well.  The teacher partnership could 

include hosting each other for a week in their country, visiting each other’s school, or 

having them as a guest in each other’s classroom.  Observing the impacts of a teacher 

partnership program on teacher practices may be a follow-up study for future research.   

Data Collection 

 Data collection methods included the surveys, classroom observations, media, and 

focus group interviews.  Each data collection method will be discussed in detail in the 

following sections.  The researcher translated the survey questions, interview protocol, 

and consent forms to Turkish for the Turkish participants.  These forms along with a 
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proposal were submitted to the Ethics Review Board at Canakkale Onsekiz Mart 

University in Turkey regarding Turkish participants of this study.  The researcher 

conducted the study after receiving an approval letter from the Institutional Review 

Board (IRB) of Florida Atlantic University (Appendix H) and an approval letter from 

Turkish Ethics Board (Appendix I). 

Survey 

The initial data collection method in this research was a survey with private and 

independent high school mathematics teachers in Palm Beach County and Miami-Dade 

County, Florida, and in Manisa and Izmir, Turkey.  The researcher contacted 219 schools 

in the United States and 61 schools in Turkey and asked school staff to inform their high 

school mathematics teachers if they wished to participate in the survey.  Teachers who 

were interested in participating in this study were sent an e-mail to the researcher.  The 

volunteer teachers were invited to the study via e-mail with the survey link and a consent 

form explaining the research study and the assurance of anonymity.  In order to ensure 

anonymity, the participants were not asked to sign and return the consent form.  

Participants gave their consent to participate in this research by returning the survey.  

They were not asked to provide their names.  The researcher used an online survey 

website, Survey Monkey, to administer the survey.  Some items in the survey were 

developed by the researcher in addition to the items adapted from van Garderen (2008), 

Kelly et al. (2003), and Swan (2006).  The survey contained two sections: background 

information and teaching word problems.  The latter consisted of five subsections.  In the 

first section, the participants answered the questions related to their educational 

background, years of teaching experiences, and grades that they teach.  The second 
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section included questions about teaching word problems, teaching practices used, the 

type of word problems used in the instruction, and open-ended questions.   

The first subsection in the survey addressed general questions about the ways 

participants teach word problems, resources they use for their instruction, and the amount 

of time teachers spent on all word problem-solving activities.  In the second subsection, 

the participants were asked about general problem-solving practices that they use while 

teaching word problems.  There were 22 items in this section.  In the first 11 items, the 

participant teachers were asked to indicate how frequently they use general problem-

solving practices listed in the survey on a Likert scale.  The participants were expected to 

put the following 11 items in this section in an order that they usually follow in their 

word problem instruction.  The third subsection had 34 items about specific problem-

solving strategies used for word problems, such as teacher modeling, teaching students to 

underline key words in the problem, having students learn through doing exercises, and 

encouraging students to discuss their ideas.  Eight items in this subsection were related to 

concrete-visualizing practices, and six of them were about analytical practices, as shown 

in Table 4.  The participants were asked to indicate how frequently they use these specific 

practices in their instruction on a 5-point equal interval Likert.   
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Table 4 

Specific Problem-Solving Practices 1 

Items Relating to Specific Problem-Solving Practices Type of Problem-Solving 

Teacher modeling of problem solving procedures Concrete-Visualizing Practice 

Having students represent problems visually on paper using 

diagram 

Concrete-Visualizing Practice 

Having students represent problems visually on paper using 

charts 

Concrete-Visualizing Practice 

Having students represent problems visually on paper using 

illustrations  

Concrete-Visualizing Practice 

Having students think “out loud” their thoughts as they solve 

problems 

Concrete-Visualizing Practice 

Giving students problems to represent through hands-on 

materials and diagrams  

Concrete-Visualizing Practice 

Having students represent problem situations orally Concrete-Visualizing Practice 

Teaching students to underline key word in the problem Concrete-Visualizing Practice 

Having students represent problem solutions in writing Analytical Practice 

Teaching problems for specific content domain areas Analytical Practice 

Teaching the use of analogies to understand word problem 

situations 

Analytical Practice 

Having student pose new problems from given facts and 

information 

Analytical Practice 

Drawing links between topics  Analytical Practice 

Using analogies to relate problem situations to information 

already known 

Analytical Practice 

 

Ten items in this subsection were based on the survey developed by Kelly et al. 

(2003).  Seventeen items were adapted from a survey created by Swan (2006).  In the 
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second part of this subsection, 20 items were classified as being either related to student-

centered or teacher-centered practices, as indicated in Table 5. 

 

Table 5 

Specific Problem-Solving Practices 2 

Items Relating to Specific Problem-Solving Practices Type of Problem-Solving 

Explaining concepts/process carefully first to minimize student 

errors 

Teacher-centered 

Having student learn through doing exercises Teacher-centered 

Having students work on their own  Teacher-centered 

Having students consult a neighbor from time to time Teacher-centered 

Teaching each topic from the beginning, assuming they know 

nothing 

Teacher-centered 

Having students use only the methods I teach them Teacher-centered 

Following the textbook closely Teacher-centered 

Following the worksheets closely Teacher-centered 

Going through one method for doing each question Teacher-centered 

Figuring out which parts students already understand and don’t 

teach those parts 

Teacher-centered 

Encouraging students to make mistakes Student-centered 

Encouraging students to discuss their mistakes Student-centered 

Having students work collaboratively in pairs Student-centered 

Having students work collaboratively in small groups Student-centered 

Encouraging students to discuss their ideas Student-centered 

Jumping between topics as the need arises Student-centered 

Teaching each student differently according to individual needs Student-centered 

Comparing different methods for solving the questions Student-centered 

Having students choose which questions they tackle Student-centered 

Encouraging students to invent their own methods Student-centered 
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 The penultimate subsection consisted of questions related to the types of word 

problems that teachers gave their students to solve.  Participant teachers were asked to 

rate their answers based on a 5-point equal interval Likert scale.  Of the 20 items listed, 

fourteen items were adapted from Kelly et al. (2003) and four items were adapted from 

Swan (2006).  The researcher created two questions and revised some questions.  This 

subsection included 11 statements focusing on instructional practices based on exercises 

and 11 statements based on true problems, as indicated in Table 6. 

 In the last section, the participants responded to three open-ended questions 

related to the structure of word problems, elements of word problem-solving instruction, 

and the hints that teachers provide their students when they struggle to solve.  One of 

these questions was developed by the researcher while the other two were adapted from 

van Garderen (2008).  The open-ended questions helped the researcher compare 

participant responses to other survey items.  
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Table 6 

Types of Word Problems 

Developer Items Related to Types of Word Problems Problem 

Orientation 

Kelly et al. 

(2003)* 

I give students practice at problem representation of ill-

defined problems that are not easy to understand. 

True Problems 

Kelly et al. 

(2003) 

I give my students practice with problem situations for 

which they should know the procedures for solving them.  

Practice Exercises 

Kelly et al. 

(2003)* 

I give my students practice with problem situations that are 

straightforward.  

Practice Exercises 

Kelly et al. 

(2003)* 

I give my students practice with problem situations that are 

familiar. 

Practice Exercises 

Kelly et al. 

(2003)* 

I give students practice with problem situations that are hard.  True Problems 

Kelly et al. 

(2003)* 

I give students practice with problem situations that are 

unfamiliar. 

True Problems 

Kelly et al. 

(2003) 

I only give students problem situations that I know they have 

been taught the procedures for solving them.  

Practice Exercises 

Kelly et al. 

(2003) 

I give my students practice with problem situations that have 

no readily evident procedures that can be used to solve them.  

True Problems 

Kelly et al. 

(2003)* 

I give my students practice with ill-defined problem 

situations that must be divided into parts.  

True Problems 

Kelly et al. 

(2003)* 

I give my students practice with ill-defined problem 

situations that must be solved in a methodological manner. 

True Problems 

Kelly et al. 

(2003)* 

I give my students practice with ill-defined problem 

situations that must be solved in a reflective manner. 

True Problems 

Kelly et al. 

(2003)* 

I give my students practice in representing problems that are 

easy to understand. 

Practice Exercises 

Kelly et al. 

(2003) 

I give my students practice with well-defined problem 

situations that have clear procedural solutions.  

Practice Exercises 

Kelly et al. 

(2003) 

I plan problem-solving tasks that will make my students 

struggle to develop a solution. 

True Problems 
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Table 6 continued 

Developer Items Related to Types of Word Problems Problem 

Orientation 

Erkan 

(2012) 

I provide the narrative component of the word problems to 

enhance student understanding of the problems.  

True Problems 

Erkan 

(2012) 

I provide the narrative component of word problems to 

enhance student problem-solving skills. 

True Problems 

Erkan 

(2012) 

I select word problems to use in my instruction only from the 

textbooks. 

Practice Exercise 

Erkan 

(2012) 

I create word problems in which I address student interests to 

personalize word problem instruction. 

True Problems 

Swan 

(2006)* 

Students start with easy questions. Practice Exercises 

Swan 

(2006)* 

Students work up to harder questions. Practice Exercises 

Swan 

(2006) 

I tell students which questions to tackle. Practice Exercises 

Swan 

(2006) 

Students learn through doing exercises. Practice Exercises 

Note. * The items were revised by the researcher. 

 

Media 

In the context of the current study, media refers to videotaping classroom 

teaching.  Videotapes were used as an interviewing tool in a similar way to the use of 

videotapes by Tobin et al. (2009) in the Preschool in Three Cultures studies.  In addition, 

videotapes were another source of data.  The researcher videotaped two class sessions of 

two teachers from Turkey and two teachers from the United States while teaching word 

problems and tried to capture scenes as teachers provided the content, used various 

teaching practices, posed questions in regard to word problems, provided guidance and 
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feedback to the students when they were solving math word problems, and assessed 

student learning.  By videotaping the lessons, the researcher intended to draw a real 

picture for teachers from the other country so that they would be able to observe their 

partner’s teaching of word problems without actually visiting their classrooms. 

The researcher videotaped two class sessions per teacher.  The teachers were 

asked during which class sessions they would like to be videotaped.  Their preferences 

were taken into consideration.  In order to provide a picture of teacher teaching as typical 

as possible, teachers were requested to follow their regular lessons plans rather than to 

make any special preparation for those lessons.   

After the lessons were videotaped, the researcher provided each participant with a 

contextual brief on education, culture, socioeconomics, and politics in the respective 

country (Appendix J and Appendix K) in order to get them familiar with the national 

context before they viewed and reflected upon the videotapes of their international 

partner’s lessons.  Each participant teacher was given one full episode of their 

international partner’s lessons and asked to come up with three to five talking points 

based on some guiding questions given by the researcher.  For example, the teachers were 

asked to note the moments when a teacher used an effective practice or a practice that 

was not applicable in their own setting, to list similarities and differences that they 

observed, and to note the practices that they thought could have been improved and how.  

Participating teachers were informed that their international teaching partners would view 

their videotapes, and by doing so, their identities were revealed.  To minimize the 

disclosure of personal information, the researcher edited the videotapes and deleted any 

personal identifiers (i.e., names of teachers and students and their affiliation) before 
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showing the videotapes to both groups of teachers.  The videotapes were transcribed 

verbatim. The researcher employed member checking by asking participants to review 

transcripts.   

The researcher edited the videotapes to 15-minute clips to show during focus 

group interviews.  By doing so, each participant teacher had a chance to view one full 

episode (no more than 90 minutes of teaching) from another nation and was able to 

capture a better sense of what was going on in the classroom as word problems were 

being taught.  In addition, participants viewed two 15-minute clips of two teachers from 

the other country during focus group interviews and got an idea of word problem 

instruction from two cases from one nation.  In the examples of Preschool in Three 

Cultures and Preschool in Three Cultures: Revisited, the researchers edited the 

videotapes as a result of constant discussion with the school directors and teachers who 

were videotaped.  The researchers had some criteria such as to give a sense of the routine 

flow of the day and to provide “scenes that would provoke discussion of key issues in 

early childhood education” (Tobin et al., 2009, p. 15).  Although researchers had some 

disagreement with teachers and directors, they were able to meet at a common point.  In 

the present study, the researcher edited the videotapes because the teachers in each 

country might not know the educational context of the other country and other elements 

that are influential on schooling.  However, the researcher had not only completed her 

primary and secondary education in Turkey, but is also living and doing graduate studies 

in the United States, and therefore is familiar with the education, social, and political 

systems of both the United States and Turkey.  Therefore, instead of asking teachers to 

edit videotapes, the researcher edited them by communicating with the teachers back and 
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forth in order to get their opinion on what best represented their teaching of word 

problems.  

Observation 

Classroom observation was another data collection method used in the current 

study.  Through the observations, the researcher examined what teaching practices were 

used by teachers while teaching word problems, what aspects of teaching word problems 

seemed unique, how practices used by teachers in Turkey and the United States 

compared, and how students responded to teacher instruction.  The researcher utilized an 

observation guide (Appendix L) and took field notes of teachers teaching and student 

responses to the instruction during each observation.  Student responses were reported as 

a group response in data analysis.  There were four aspects of teaching word problems 

that the researcher focused on during observations.  These were the sequence followed 

during instruction, teaching practices used, word problems, and aspects of teaching word 

problems that might represent a cultural pattern.  

Two class sessions of each participant teacher were observed while teaching word 

problems as their lessons were videotaped simultaneously.  In order to provide a picture 

of teacher teaching as typical as possible, teachers were requested to follow their regular 

lesson plans rather than to make any special preparation for those lessons.  

Focus Group Interviews 

The researcher conducted focus group interviews with two teachers from Turkey 

and two teachers from the United States.  The researcher informed teachers about the 

study and asked for their willingness to participate in the interviews and for their 

permission to audio-record the interview.  Before conducting focus group interviews, the 



 100 

researcher provided teachers from each country with a contextual brief on education, 

culture, socioeconomics, and politics in the partner country along with videotapes of their 

international partner’s lessons.  Teachers were asked to list three to five talking points or 

questions that they would like to discuss during focus group interviews by using the 

guidelines provided by the researcher.  Focus group interviews were conducted separately 

in each country.  In both countries, the researcher arranged a room where two teachers 

and the researcher could view the episodes edited by the researcher and discuss teacher 

talking points and their responses to interview questions.  During the semi-structured 

focus group interviews, the participants were expected to reflect upon pedagogical 

practices used for word problems in an international setting compared to their own case 

and to describe unique characteristics of teaching word problems in a different culture.  

The research created an interview protocol (Appendix M) and utilized it during focus 

group interviews.  Some interview questions included, but were not limited to, in what 

ways is teaching word problems in an international setting different from or similar to 

their own teaching, in what ways two excerpts from the same case compare, which 

teaching practices they would like to apply in their teaching, how teachers make 

decisions on instructional planning, what materials teachers use while teaching word 

problems, what teaching practices they may characterize as “very American” or “very 

Turkish” based on the videotapes, what factors influence teacher practices and 

approaches to teaching word problems, and how teachers would describe some aspects of 

teaching that might have been influenced by the culture of the society.  

 The focus group interviews were audiotaped and transcribed verbatim.  

Participant teachers were asked for member checking in order to ensure credibility of the 
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study.  After the interviews were transcribed, the researcher sent the interview data to 

each participant teacher. They were asked to review their interview transcription to 

determine whether their answers reflected their feelings, experiences, and views.  All the 

participants noted that interview summaries reflected their thoughts and emotions.  

Pseudonyms were used to protect participant confidentiality throughout the study.  Focus 

group interviews lasted about an hour.  

Data Analysis 

Quantitative 

 The survey data pertaining to teaching practices used for word problems and types 

of word problems used were analyzed using descriptive statistics, chi-square test, and 

Mann-Whitney U test.  The first section of the survey was about teacher background and 

demographic information and helped the research answer the research question 2: “Is 

there a difference between practices used for teaching word problems by Turkish teachers 

and U.S. teachers?” and research question 3: “What factors influence Turkish and U.S. 

teachers’ instructional decisions and approaches to teaching math word problems?” 

Descriptive statistics such as percentages and mean scores were utilized to analyze data 

collected in this section of the survey.  Also, in order to compare American and Turkish 

teacher responses, a Chi-square test was utilized to see if there was any significant 

difference in gender, educational degree, years of experience, and number of students 

taught between teachers from Turkey and the United States.  The Chi-square test was also 

used to compare data collected in the general questions about teaching word problems 

such as resources used to prepare word problem instruction and time allocated for word 

problem-solving activities. 
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 General survey questions about teaching word problems and general as well as 

specific problem-solving strategies and types of word problems were analyzed to answer 

research question 1: “What instructional practices do Turkish and U.S. teachers use while 

teaching math word problems in private high schools?” and research question 2: “Is there 

a difference between the practices used for teaching word problems by Turkish and U.S. 

teachers?”  A non-parametric test, Mann-Whitney U test, was utilized to analyze if there 

was a significant difference between teacher instruction in the two settings in regard to 

general problem-solving practices, specific problem-solving practices, and type of word 

problems used.  Each item was considered as dependent variable whereas the countries 

were the independent variable in this research.  Skewness and kurtosis values were also 

examined to see the distribution of the survey items.  The Cronbach’s Alpha internal 

consistency reliability analysis was conducted to measure the reliability of the teacher 

survey.   

 The last section included three open-ended questions related to components of 

word problems, elements of their teaching, and hints that teachers provide their students.  

Questions in this section were analyzed qualitatively and helped the researcher answer 

research question 4: “What role does culture play in teaching and learning math word 

problems in Turkey and the United States?”  The researcher started with a priori codes, 

which emerged from the literature and the survey categories. Later, she coded participant 

responses and noted the categories that make sense to analyze the data collected.   

Qualitative 

 Field notes from the classroom observations, videotapes, and interview transcripts 

made up the body of the qualitative data collected.  Classroom observations revealed how 
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teachers of both nations taught word problems, what practices they used while teaching 

word problems, and how the content of their instruction and type of word problems used 

in their instruction compared.  Focus group interviews helped the researcher investigate 

the teachers’ perspectives on how word problems are taught by teachers of another 

nation, teachers’ reflections on their international counterpart’s teaching of word 

problems as well as their own teaching.  

 The researcher adapted the constant comparative method of data analysis, which 

requires a constant comparison of incident and pieces of data with one another (Merriam, 

1998).  Tentative categories are generated through constant comparisons and then 

compared to each other and to other instances.  As Merriam described, there are two 

stages of data analysis in multiple case studies like this study: within case analysis and 

cross-case analysis.  During the first stage of data analysis, each case is considered as a 

comprehensive case on its own.  Cross-case analysis begins after the within case analysis 

is completed for each case.  Through cross-case analysis, the researcher examined 

“processes and outcomes that occur across many cases, to understand how they are 

qualified by local conditions, and thus develop more sophisticated descriptions and more 

powerful explanations” (Miles & Huberman, 1994, p. 172).  Miles and Huberman (1994) 

explained the crucial connection between within case analysis and cross-case analysis in 

that “we have to look carefully at the complex configuration of processes within each 

case, understand the local dynamics, before we can begin to see patterning of variables 

that transcends particular cases” (pp. 205-206).  The researcher in the current study 

conducted within and cross-case analyses as well as constant comparative method in each 

stage of data analysis.  
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 Thematic coding was utilized in order to make meaning of the data collected 

during data analysis (Merriam, 1998).  Merriam (1998) described the process of making 

meaning as it involves “consolidating, reducing, and interpreting what people have said 

and what the researcher has seen and read” (p. 178).  The initial step in analyzing data is 

creating a list of priori codes before fieldwork (Miles & Huberman, 1994).  A priori 

codes can be generated from the “conceptual framework, list of research questions, 

hypotheses, program areas, and/or key variables that the researcher brings to the study” 

(Miles & Humberman, 1994, p. 58).  The researcher used the survey categories, related 

literature, and research question as the basis for creating a list of a priori codes.  The 

quantitative and qualitative components of this research informed one another as the 

researcher went back and forth during data collection and analysis.  The start list of a 

priori codes were revised when the researcher began coding data collected.  Some codes 

were changed, removed, or added because “the process of data collection and analysis is 

recursive and dynamic,” as indicated by Merriam (1998, p. 155).  When the initial data 

were collected, the researcher started reviewing, open-ended answers to survey questions, 

the videotape transcripts, observation field notes, and interview transcripts, respectively.  

The researcher took marginal notes, highlighted repeated ideas, and created labels and 

categories as they began to make sense.  The researcher noted the frequency of 

occurrence of the concepts/patterns and attention drawn to them during the data coding 

process.  The researcher then grouped the codes together until categories were formed. 

The last step of analyzing qualitative data is “to identify key concepts that reflect the 

meaning you attach to the data you collect” (Lichtman, 2006, p. 170).  The researcher 
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determined the concepts through rereading data collected, reorganizing codes and 

categories, rewriting, and rethinking the analysis of data.  

 The researcher ensured reliability by employing triangulation through the use of 

multiple sources of data (Bogdan & Biklen, 2007).  The validity of the findings was 

ensured through member checking and follow-up conversations.  The interview 

transcripts were sent to the participants who were asked if the transcript reflected their 

thoughts accurately.  
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CHAPTER FOUR. FINDINGS 

 The purpose of this study was to investigate pedagogical differences and 

similarities among practices used to teach word problems in private schools in Turkey 

and the United States.  The study also examined the factors impacting teachers’ 

instructional decisions and their approaches to teaching word problems as well as the role 

of culture in teaching and learning math word problems.  The following research 

questions directed the investigation: 

1. What instructional practices do Turkish and U.S. teachers use while teaching 

math word problems in private high schools?  

2. Is there a difference between practices used for teaching word problems by 

Turkish teachers and U.S. teachers? 

3. What factors influence Turkish and U.S. teachers’ instructional decisions and 

approaches to teaching math word problems?  

4. What role does culture play in teaching and learning math word problems in 

Turkey and the United States?  

5. How do U.S. and Turkish teachers perceive each other’s practices in teaching 

math word problems? 

6. In what ways might teachers’ cross examination of each other’s practices 

influence the way teachers think about math instruction?  

 This study was a naturalistic multiple case study utilizing a sequential mixed 

method approach.  The data collection methods included a teacher survey, videotaping, 
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classroom observations, and focus group interviews within each case.  Table 7 shows 

which data collection methods were used to answer specific research questions. 

 

Table 7 

Data Organization Table 

Research 

Question 

Survey Observation Videotaping Focus Group 

Interview 

RQ-1 BII-BIII, BIV, BV Sequence, 

Practices, 

WPs 

X 1, 3, 4, 5, 6, 8, 9 

RQ-2 A, BI-BV Sequence, 

Practices, 

WPs 

X 8 

RQ-3 A, BI-BV - - 2 and 5 

RQ-4 - Cultural 

Pattern 

X 10 and 11 

RQ-5 - - - 7 

RQ-6 - - - 12 

 

Quantitative Data 

Statistical Procedures 

 The IBM Statistical Package of Social Sciences (SPSS) 22.0 was utilized to 

analyze the survey data.  The statistical procedures used in the analyses were descriptive 

statistics, Cronbach’s Alpha internal consistency reliability test, chi-square, and Mann 

Whitney U test.  

 The Cronbach’s Alpha internal consistency reliability analysis was conducted to 

measure the reliability of the teacher survey.  The reliability analysis was applied to the 
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categories that were already created and used by the researchers in the literature (Kelly et 

al., 2003; Swan, 2006; van Garderen, 2008).  Van Garderen (2008), in her study about 

middle school teacher instructional practices for mathematical word problems, used the 

same survey categories and survey items.  Her reliability analysis indicated that the 

coefficient alpha was higher than .700 for the categories of general problem solving 

practices, specific problem solving practices, and types of word problems.  

 The chi-square test is used to find out whether two nominal variables are 

independent (Huizingh, 2007).  The researcher performed Pearson chi-square to 

determine if there is a relationship in demographic variables and general questions about 

word problems between participants from Turkey and the United States. 

 The Mann-Whitney U test is a non-parametric test that is used to compare the 

medians of two independent groups (Huizingh, 2007).  This test allowed the researcher to 

examine whether there was a significant difference between Turkish and U.S. participant 

use of certain practice and types of word problems with less than 30 participants from 

each group.  

 Although non-parametric tests were utilized to analyze survey responses, 

skewness and kurtosis values were examined in order to eliminate skewed and kurtotic 

items from further analysis.  Skewness and kurtosis are measures of distribution.  While 

skewness measures the symmetry of the distribution, kurtosis reflects the peak of the 

distribution compared to normal distribution (Huizingh, 2007).  In order to test skewness 

and kurtosis values, one can examine if the numerical value of skewness or kurtosis is 

within the range from minus to plus twice the standard error of skewness/kurtosis (Price, 

2000).  A value of zero skewness means a perfectly symmetrical distribution while 
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negative or positive values show negative or positive skewness (Bachman, 2004).  

Bachman (2004) noted that “values of skewness and kurtosis between -2 and +2 indicate 

a reasonably normal distribution” (p. 74).  In this study, the researcher used the range -

/+2 for both skewness and kurtosis.  As can be seen in Table 8, kurtosis values for some 

items were out of this range, but those items were kept since their skewness values were 

within the range.  

 The teacher survey was provided in Turkish language to Turkish participants and 

in English language to the participants from the United States.  The researcher consulted 

with two other researchers who were fluent in both languages to find out if the survey 

items were identical.  It was assumed that survey items provided in two different 

languages were identical.  Therefore, skewness and kurtosis values were not calculated 

separately for the surveys in Turkish and English.  
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Survey Participants 

 The researcher contacted 219 private and independent high schools in selected 

counties of South Florida and 61 private high schools in two cities in Western Turkey.  

School staff was sent a recruitment e-mail to invite their high school mathematics 

teachers to participate in the teacher survey.  Teachers who were willing to take the 

survey sent an e-mail back to the researcher to receive the survey link.  The first 55 

teachers who emailed the researcher were sent the survey link with an attached “Informed 

Consent Form,” and the researcher’s contact information in case they had any questions 

about their participation or about the survey.  

 Of this population, a total of 29 U.S. teachers started answering online survey 

questions, but only 15 participants finished the survey.  Thus, the completion rate for 

U.S. survey takers was 51.7%.  In Turkey’s case, out of 55 teachers who were sent the 

survey link, 28 teachers started taking the survey, and only 24 teachers completed the 

survey.  The completion rate for the Turkey case was 85.7%.  

 A total of five e-mail requests (including four reminders) were sent to the 

participants to invite them to complete the teacher survey.  A total of 110 high school 

mathematics teachers from Turkey and the United States were invited to complete the 

teacher survey.  The number of participants who attempted to complete the survey in both 

countries was 57, yielding an overall response rate of 51.8%.  The total number of 

participants who completed the survey was 39, yielding an overall response rate of 

35.5%.  Although Fraenkel and Wallen (2006) pointed out that there is no right answer to 

the questions about the minimum or sufficient sample size, they indicated that “a sample 

should be as large as the researcher can obtain with a reasonable expenditure of time and 
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energy” (p. 104).  For casual-comparative studies, they recommend a minimum of 30 

individuals per group.  According to Mertler and Charles (2005), no fewer than 15 

participants per group should be involved in casual-comparative studies.  In the current 

study, a total of 57 participants from Turkey and the United States attempted to take the 

survey, but only 39 participants in total completed it.  The sample size for the survey 

component of this study was above the minimum of 15 per group and slightly below 30 

individuals per group, as suggested by Mertler and Charles (2005).  It is important to note 

that the teacher survey was only one component of the current research, in addition to the 

qualitative data collection methods of classroom observations, videotaping, and focus 

group interviews.  The aim for using a teacher survey was to help the researcher 

understand each case and better analyze qualitative data gathered.  Therefore, having a 

small sample size did not have a great influence on the findings not only because of the 

use of multiple forms of data collection, but also the fact that the researcher was not 

seeking for a generalization of the research findings.   

 A variety of factors could have resulted in a low response and completion rate.  

Low response rate could be a result of time constraints, teachers’ lack of familiarity with 

online surveys, and not seeing the connection between education research and classroom 

applications.  Possible reasons for teachers not completing the survey could be the length 

of the survey, depth of the survey questions and related items, and time constraints.  

Another possible reason could be that the Survey Monkey online software does not allow 

survey takers to save their answers and resume later.  The researcher had access to this 

software through a grant provided by the department in which she is enrolled.  Due to the 

additional financial cost of other possible software, the Survey Monkey software was 
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used.  Since the survey questions and related items required careful reading and 

approximately 10-15 minutes to complete, some participants might have not continued to 

respond to the survey questions.  The implications of the survey response rate and 

completion rate for future research are discussed in Chapter 5.  

 Turkish participants were sent the teacher survey in Turkish language while U.S. 

participants received the teacher survey in English.  Descriptive statistics were run to 

learn more about the survey participants’ backgrounds pertaining to gender, educational 

degrees earned, years of experience, past and current grade levels, average number of 

students, and hours of teaching per week.  The background characteristics of the 

American and Turkish participants who completed the survey are presented in Table 9.  

 Demographic variables.  A Chi-square test was conducted to examine if there 

was a significant difference between Turkish and U.S. participants in terms of gender, 

educational degree earned, years of experience, past and current grade levels, number of 

students, and number of weekly teaching hours.  Results are displayed in Table 10.  
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Table 9 

Background Characteristics of American and Turkish Survey Respondents 

Background 

Variable 

United States Turkey 

 N % N % 

Gender     

Female 13 44.8 10 35.7 

Male 14 48.3 18 64.3 

NA 2 6.9   

Degree     

Bachelors  29 100.0 28 100.0 

Master’s  14 48.3 11 39.3 

Doctoral  2 6.9 2 7.1 

Years of Experience     

1-5 years 7 24.1 4 14.3 

6-10 years 4 13.8 6 21.4 

11-15 years 5 17.2 6 21.4 

16-20 years 2 6.9 3 10.7 

20 and more 11 37.9 9 32.1 

Current Grades     

Elementary  0 0 0 0.0 

Middle 5 17.2 0 0.0 

Secondary 29 100.0 28 100.0 

Number of Students     

1-5 0 0.0 0 0.0 

6-10 3 10.3 0 0.0 

11-15 6 20.7 6 21.4 

16-20 10 34.5 15 53.6 

21-25 6 20.7 17 25.0 

26 and more 4 13.8 0 0.0 
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Table 9 continued 

Background 

Variable 

United States Turkey 

 N % N % 

Teaching Load     

0-5 1 3.5 1 3.6 

6-10 1 3.5 0 0.0 

11-15 3 10.3 2 7.1 

16-20 4 13.8 8 28.6 

21-25 7 24.1 8 28.6 

26-30 6 20.6 9 32.1 

31-35 4 13.8 0 0.0 

36-40 1 3.5 0 0.0 

41 and more 2 6.9 0 0.0 

 

  

Table 10 

Chi-Square Result for Demographic Variables  

Background Variable Chi-Square P 

Gender 2.875 .238 

Degree 1.452 .693 

Years of Experience 1.692 .792 

Grades Taught 14.202 .288 

Grades Teaching 13.611 .059 

Number of Students 8.062 .089 

Teaching Load 34.850 .054 

 

 Gender.  The Turkish population did not differ from the U.S. population in terms 

of gender [2
 (2, N = 57) = 2.875, p = .238].  
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 Educational degree.  No statistically significant difference was found in the 

educational levels of Turkish and US teachers [2
 (3, N = 57) = 1.452, p = .693].  Further 

descriptive analysis was conducted regarding the field of educational degree, as shown in 

Table 11.  Most of the U.S. participants (N=20, 71.4%) earned their bachelor’s degrees 

outside of the education field while 64.2% of Turkish participants (N=18) had bachelor’s 

degrees in fields outside the field of education. Among the participants who had a 

master’s degree, 64.3% of U.S. participants received master’s degrees outside the field of 

education.  

 

Table 11 

Educational Degree by Field 

Educational Degree Turkey  

N (%) 

United States 

N (%) 

Bachelors   

Field of Education 10 (35.7) 8 (28.6) 

Other Fields 18 (64.2) 20 (71.4) 

Master’s   

Field of Education 5 (45.5) 9 (64.3) 

Other Fields 6 (55.5) 5 (35.7) 

Ph.D.    

Field of Education 0 2 (100.0) 

Other Fields 2 (100.0) 0 

 

 Years of teaching. There was not any statistically significant difference between 

Turkish and U.S. teachers in terms of their years of teaching experience [2
 (4, N = 57) = 

1.792, p = .692].  
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 Grade levels taught.  No statistical difference was found between Turkish and 

U.S. teachers in terms of grade levels they taught throughout their teaching career [2
 (3, 

N = 57) = 14.202, p = .288]. 

 Grade levels teaching. There was no statistically significant difference between 

Turkish and U.S. teachers in terms of grade levels they were currently teaching [2
 (2, N 

= 57) = 13.611, p = .059]. 

 Number of students.  No statistically significant difference was found between 

the class size of Turkish and U.S. teachers [2
 (4, N = 57) = 8.062, p = .089]. 

 Teaching load. In terms of how many classes teachers taught weekly, there was 

no statistically significant difference between Turkish and U.S. teachers [2
 (23, N = 57) 

= 34.850, p = .054]. 

Pilot Study 

 Following Institutional Board of Florida Atlantic University (IRB) approval and 

Turkish Ethics Board approval, a pilot study was conducted to ascertain question clarity, 

possible items that might have been missed, and the time required to complete the survey.  

Ten private high school teachers from Turkey and 10 teachers from the United States 

were invited to participate in the pilot study.  The participants for the pilot study were 

asked to provide feedback on the time required to complete the survey, the clarity of the 

questions and related survey items, the applicability and relevance of the questions, and 

possible items for inclusion in the survey.  The participants received both the online link 

to fill out the pilot study and the word format of the survey to write their 

recommendations.  Two participants from the United States and four participants from 
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Turkey responded to the survey.  Overall response rate for the pilot study was 30%.  

Respondent recommendations were mostly related to the format of the survey such as 

providing survey items in a table format, sending an online version of the survey only, 

and fitting all items related to one survey question on one page to avoid going back and 

forth between pages.  All the issues related to survey format were already addressed in 

the online version of the survey.  The participants also noted that the survey took 

approximately 10-15 minutes to complete.  All pilot study respondents agreed that survey 

questions and related items were easy to understand, clear, and relevant to the field of 

mathematics education.  

Reliability Test 

 The survey categories included background and demographic information, 

general questions about teaching word problems, general problem-solving practices, 

specific problem-solving practices, types of word problems used, and word problem 

teaching experience.  The reliability tests were conducted on four subscales that were 

drawn from survey categories to test the precision of the instrument.  Since the 

instrument was conducted in Turkish and English, reliability tests were conducted 

separately for the survey in Turkish and the survey in English.  Some items were not 

included in the final analysis because the items were not relevant to the other items in the 

cluster or they were dichotomous while the other items were continuous.  The results are 

presented in Table 12 for both surveys.  According to Jaeger (1990), it is desirable to 

maintain a Cronbach’s alpha that is .700 or higher in order to ensure survey reliability.  

All survey clusters had a Cronbach’s alpha higher than .700, with the exception of the 

survey cluster related to the factors impacting word problem instruction.  Cronbach’s 
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alpha values for this cluster were .638 for the survey in English and .639 for the survey in 

Turkish.  

 

Table 12 

Cronbach’s Alpha for Each Survey Cluster in Survey in English and Survey in Turkish 

Cluster Sections Survey 

Items 

Cronbach’s 

Alpha for 

Survey in 

English 

Cronbach’s 

Alpha for 

Survey in 

Turkish 

I Factors impacting word 

problem instruction 

8a-8c, 8e .638 .639 

II General word problem 

solving practices 

13a-13k .709 .812 

III Specific problem 

solving practices 

15a-15n 

16a-16t 

.804 .895 

IV Types of word 

problems 

17a-17v .883 .850 

Note. Refer to Appendix N for the items. 

 

Quantitative Findings 

Research Question 1. What Instructional Practices Do Turkish and U.S. Teachers 

Use While Teaching Math Word Problems in Private High Schools?  

 Descriptive statistics were utilized to examine what instructional practices are 

utilized by the Turkish and the American teachers in selected private high schools.  The 

questions in the survey categories of general problem solving practices and specific 

problem solving practices pertained to instructional practices that teachers might use in 

their word problem instruction.  The highest rated general problem solving practices used 

by both groups were “identifying the target goal,” “computation,” and “identifying the 

key information.”  The lowest rated general problem solving instructional practice for 
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both groups was “testing trial and error approach.”  Table 13 displays the frequency 

distribution for general problem solving practices across two countries.  

 

Table 13 

Descriptive Statistics for General Problem Solving Practices 

Factor Turkey United States 

 
N Mean SD N Mean SD 

Identifying the key information 25 4.24  (.779) 20 4.65  (587) 

Computation 24 4.29  (.806) 20 4.45  (.686) 

Identifying the target goal (what is 

to be solved) 
24 4.29  (.624) 21 4.24  (1.044) 

Dividing a problem into sub-

problems (two or more procedural 

operations) 

25 4.04  (.840) 21 4.00  (.707) 

Evaluating one’s solution 25 3.96 (.735) 21 4.24  (.436) 

Making a plan 24 3.95  (1.041) 21 4.14  (793) 

Evaluating one’s plan 24 4.04  (.750) 21 3.71  (.717) 

Hypothesis generating 23 3.70  (.876) 21 3.43  (.978) 

Hypothesis testing 23 3.57  (.945) 21 3.29  (1.102) 

Estimating 23 2.96  (1.022) 21 3.24  (.944) 

Testing trial and error approach 24 2.67  (1.007) 21 3.05  (.805) 

 

 

 The items in the survey question 15 related to specific problem solving practices 

were analyzed by using descriptive statistics and classified as being concrete-visualizing 

practices and analytical practices.  Some researchers indicated that concrete-visualizing 

practices such as teacher modeling and use of manipulatives were found useful in helping 

students understand the variables in the problem and the strategies, and then apply when 

needed, but they were insufficient for more cognitively challenging problems (Kelly et 

al., 2003; van Garderen, 2008).  Analytical practices such as use of analogies were found 
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to be very effective in promoting transfer of knowledge and critical thinking skills of 

students.  Aggregate mean scores for the items in categories of concrete-visualizing and 

analytical practices were calculated.  The aggregate mean scores for the items related to 

concrete-visualizing practices were 3.72 for the Turkish participants and 3.70 for the U.S. 

participants.  For analytical practices, the aggregate mean scores were 3.82 for Turkish 

and 3.86 for U.S. participants.  These values indicated that both Turkish and U.S. 

participants used analytical practices more often than concrete-visualizing practices.  

However, Turkish teachers utilized concrete visualizing practices more frequently 

compared to their U.S. counterparts whereas U.S. participants implemented analytical 

practices more often than the Turkish participants.  The highest rated specific problem 

solving practices by Turkish teachers were “teacher modeling of problem solving 

procedures” (M = 4.16, SD = .868), “having students represent problem situations orally” 

(M = 4.08, SD = .829), and “teaching problems for specific content domain areas” (M = 

4.04, SD = .935).  The first two of these practices are concrete visualizing practices.  The 

highest rated practices by U.S. teachers were “teaching problems for specific content 

domain areas” (M = 4.13, SD = .806), “drawing links between topics” (M = 4.13, SD = 

.806), and “teacher modeling of problem solving procedures” (M = 4.06, SD = 1.029).  

The first two of the practices rated the highest by the U.S. participants were analytical 

practices.  The results are presented in Table 14.  
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Table 14 

Descriptive Statistics Results for Specific Problem Solving Practices-Q 15 

Factor Turkey United States 

 
N Mean SD N Mean SD 

Concrete-visualizing Practices       

Teacher modeling of 

problem solving 

procedures 
24 4.16 (.868) 17 4.06  (1.029) 

Having students 

represent problems 

visually on paper 

using diagram 

25 3.32 (1.069) 17 4.00  (.866) 

Having students think 

“out loud” their 

thoughts as they 

solve problems 

25 3.40 (.866) 15 3.87  (.743) 

Having students 

represent problems 

visually on paper 

using illustrations 

24 3.33 (.963) 16 3.75  (1.000) 

Having students 

represent problems 

visually on paper 

using charts 

24 3.70 (1.082) 16 3.69  (.946) 

Teaching student to 

underline key word in 

the problem 

23 3.78  (.998) 15 3.60  (1.242) 

Having students 

represent problem 

situations orally 
24 4.08  (.829) 15 3.40  (1.121) 

Giving students 

problems to represent 

through hands-on 

materials and 

diagrams 

25 4.00  (1.041) 16 3.25  (.856) 
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Table 14 continued  

Factor Turkey United States 

 
N Mean SD N Mean SD 

Analytical Practices       

Teaching problems for 

specific content domain 

areas 
25 4.04 (.935) 16 4.13  (.806) 

Drawing links between 

topics 
24 3.83 (.917) 16 4.13  (.806) 

Using analogies to 

relate problem 

situations to 

information already 

known 

25 3.96 (.841) 16 4.00  (.632) 

Teaching the use of 

analogies to understand 

word problem 

situations 

24 3.70 (1.160) 16 4.00  (.966) 

Having students 

represent problem 

solutions in writing 

24 3.38 (1.245) 16 3.86  (.719) 

Having students pose 

new problems from 

given facts and 

information 

25 4.00 (.913) 16 3.06  (1.124) 

 

 Items pertaining to the specific problem solving practices in survey question 16 

were grouped by being either teacher-centered or student-centered practices.  Aggregate 

mean scores for the items in categories of teacher-centered and student-centered practices 

were calculated.  The aggregate mean scores for the items related to teacher-centered 

practices were 3.70 for the Turkish participants and 3.51 for the U.S. participants.  For 

the items related to student-centered practices, the aggregate mean scores were 3.59 for 

Turkish and 3.75 for U.S. participants.  According to the aggregate mean scores, teacher-

centered problem solving practices were used more often by Turkish teachers whereas 
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U.S. teachers rated student-centered practices higher compared to teacher-centered 

practices.  The highest rated instructional practice by both Turkish teachers (M = 4.32, 

SD = .852) and U.S. teachers (M = 4.53, SD = .624) was “having students learn through 

doing exercises.” Two other highly rated items by Turkish teachers included “following 

the worksheets closely” (M = 4.20, SD = .817) and “encouraging students to invent their 

own methods” (M = 4.16, SD = .800). The U.S. teachers also rated the following two 

items higher, which are student-centered practices: “having students work collaboratively 

in pairs” (M = 4.13, SD = .806) and “encouraging students to discuss their ideas” (M = 

4.12, SD = .697).  The least rated item by Turkish teachers was “having students use only 

the methods I teach them,” which was also rated the lowest by U.S. teachers.  Results are 

shown in Table 15.
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Table 15 

Descriptive Statistics Results for Specific Problem Solving Practices-Q 16 

Factor Turkey United States 

 
N M  (SD) N M (SD) 

Teacher-centered practices       

Having students learn through 

doing exercises 
25 4.32  (.852) 17 4.53  (.624) 

Having students work on their 

own 

25 4.00  (.764) 17 3.94  (.827) 

Having students consult a 

neighbor from time to time 

24 4.13  (.741) 17 4.00  (.866) 

Teaching each topic from the 

beginning, assuming they 

know nothing 

24 3.58  (1.139) 17 3.41  (.712) 

Having students use only the 

methods I teach them 
25 1.72  (.980) 17 2.82  (.951) 

Explaining concepts/process 

carefully first to minimize 

student errors 

25 4.04  (1.020) 16 4.06  (.772) 

Following the textbook 

closely 

25 3.64  (1.287) 17 3.24  (.752) 

Following the worksheets 

closely 
25 4.20  (.817) 17 2.82  (.951) 

Going through one method 

for doing each question 

24 3.46  (1.102) 17 3.12  (.781) 

Figuring out which parts 

students already understand 

and don’t teach those parts 

25 3.88  (.781) 17 3.17  (1.131) 
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Table 15 continued 

Factor Turkey United States 

 
N M   (SD) N M (SD) 

Student-centered Practices       

Encouraging students to 

make mistakes 

24 3.08  (.880) 17 3.41  (1.278) 

Encouraging students to 

discuss their mistakes 

24 3.75  (.794) 17 4.06  (.827) 

Having students work 

collaboratively in pairs 

25 3.16  (.898) 16 4.13  (.806) 

Having students work 

collaboratively in small 

groups 

25 3.16  (.898) 17 4.06  (.899) 

Encouraging students to 

discuss their ideas 

24 3.92  (.717) 17 4.12  (.697) 

Jumping between topics as 

the need arises 

24 4.00  (.722) 16 3.56  (.629) 

Teaching each student 

differently according to 

individual needs 

25 3.40  (.957) 17 3.29  (1.047) 

Comparing different methods 

for solving the questions 

23 4.09  (.848) 17 3.94  (.827) 

Having students choose 

which questions they tackle 

23 3.22  (998) 17 3.06  (1.298) 

Encouraging students to 

invent their own methods 
25 4.16  (.800) 17 3.83  (1.010) 
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 In survey question 17, teachers were asked to indicate to what extent they use the 

given types of word problems and to rate the frequency of using these types of word 

problems on a 5-point Likert-type scale of Never (1), Rarely (2), Sometimes (3), Often 

(4), or Very Often (5).  There were 22 items in this survey question.  Items pertaining to 

the types of word problems were grouped by being either practice exercise or true 

problems.  True problems are problems that do not have obvious procedures to find the 

solution, require students to manipulate unfamiliar variables of information, have 

multiple parts to consider, and require students to make inferences about concepts to 

come to a solution.  On the other hand, practice exercise type of word problems include 

familiar, structured, straightforward steps and procedures to get to the solution.  Three 

top-rated items by both Turkish and U.S. participants were practice exercise type of word 

problems.  Aggregate mean scores also were calculated for the items in categories of 

practice exercise and true problems.  The aggregate mean scores for the items related to 

practice exercise type of problems were 3.82 for the Turkish participants and 3.63 for the 

U.S. participants.  For the items related to true problems, the aggregate mean scores were 

3.17 for Turkish and 3.31 for U.S. participants.  According to these values, participants 

from both Turkey and the United States tend to use practice exercise type of problems in 

their instruction.  Also, Turkish teachers reported that they used practice exercise 

problems more often than the U.S. participants, whereas U.S. participants utilized true 

problems more frequently than their Turkish counterparts.  The results are shown in 

Table 16.  
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Table 16 

Descriptive Statistics Results for Types of Word Problems-Q 17 

Factor Turkey United States 

 
N M SD N M SD 

Practice Exercises       

a-I give my students practice with problem 

situations for which they should know the 

procedures for solving them. 

25 4.00 .817 15 3.67 .488 

b-I give my students practice with problem 

situations that are straightforward. 

25 3.84 .850 15 3.67 .488 

c-I give my students practice with problem 

situations that are familiar. 

25 4.00 .764 15 3.73 .594 

d-I only give students problem situations that I 

know they have been taught the procedures for 

solving them. 

25 3.16 1.106 15 3.27 1.033 

e-I give my students practice in representing 

problems that are clearly defined and easy to 

understand. 

23 3.22 1.085 5 3.67  .617 

f-I give my students practice with well-defined 

problem situations that have clear procedural 

solutions. 

24 3.63 .770 5 3.60 .632 

g-I select word problems to use in my instruction 

only from the textbooks. 
24 4.42 .503 15 3.33 1.047 

h-Students start with easy questions. 24 4.38 .711 15 3.67 .488 

i-Students work up to harder questions. 23 4.30 .876 15 3.80 .414 

j-I tell students which questions to tackle. 24 2.92  1.442 5 3.47 1.125 

k-Students learn through doing exercises. 24 4.17 .963 15 4.00 .535 

True Problems       

l-I give students practice at problem 

representation of ill-defined problems that are 

not easy to understand. 

25 2.64  1.319 15 2.87 1.060 

m-I give students practice with problem situations 

that are hard. 

25 3.52 .918 15 3.60 .737 

n-I give students practice with problem situations 

that are unfamiliar. 

25 3.36 1.036 15 3.47  .743 

o-I give my students practice with ill-defined 

problem situations that must be divided into 

parts. 

25 3.04 1.306 15 3.00 1.000 

p-I give my students practice with problem 

situations that have no readily evident 

procedures that can be used to solve them. 

25 2.72 1.308 15 3.07 1.100 
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Table 16 continued 

 

Factor Turkey United States 

 
N M SD N M SD 

q-I give my students practice with ill-defined 

problem situations that must be solved reflective 

manner. 

24 3.04 .999 15 2.93 1.032 

r-I give my students practice with ill-defined 

problem situations that must be solved in a 

methodological manner. 

23 2.74 .253 5 3.20 .775 

s-I plan problem-solving tasks that will make my 

students struggle to develop a solution. 

24 3.42  .974 15 3.40  .632 

t-I provide the narrative component of the word 

problem to enhance student understanding of the 

problem. 

24 3.75 1.032 15 3.60 .632 

u-I provide the narrative component of word 

problems to enhance student problem-solving 

skills. 

24 3.96 .806 15 3.67 .617 

v-I create word problems in which I address student 

interests to personalize word problem instruction. 

 

24 2.70 .859 15 3.60 .986 

  

 Conclusion.  Although the Turkish teachers and the U.S. teachers rated some 

items related to general problem solving practices similarly, it was found that the Turkish 

teachers utilized teacher-centered practices more often than student-centered practices, 

whereas the U.S. teachers used student-centered practices more frequently than teacher-

centered practices.  Participants from both countries reported that they used analytical 

practices more often than concrete-visualizing practices.  However, it also was found that 

concrete visualizing practices were utilized by Turkish participants more often than the 

U.S. participants, whereas analytical practices were incorporated by U.S. teachers more 

frequently than their Turkish counterparts.  Participants from both Turkey and the United 

States reported that they used practice exercise problems more often than true problems. 



 134 

Research Question 2. Is There a Difference between Practices Used For Teaching 

Word Problems by Turkish Teachers and U.S. Teachers? 

 The following is a restatement of Research Question 2 and its associated null and 

alternative hypotheses.  

 Q-2=What difference, if any, is there between Turkish teachers and U.S. teachers 

in terms of instructional practices used for teaching word problems?  

 H20= There are no significant differences between Turkish and U.S. teachers in 

terms of instructional practices used for teaching word problems.  

 H2a=There are significant differences between Turkish and U.S. teachers in terms 

of instructional practices used for teaching word problems. 

 A Mann-Whitney U test was conducted to examine if there was a significant 

difference in general problem solving practices between Turkish and U.S. teachers.  Each 

item was considered as a dependent variable while country was the independent variable 

in the analysis.  No statistically significant differences between teachers in two countries 

for any of the 11 general problem solving instructional practices were found.  A 

significance level alpha for all items was higher than .05.  The results are presented in 

Table 17.  
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Table 17 

Results of Mann-Whitney for General Problem Solving Practices 

Factor Z p 

Dividing a problem into sub-problems (two or 

more procedural operations) 

-.463  .643 

Evaluating one’s plan -1.596 .111 

Evaluating one’s solution -1.334 .182 

Identifying the key information -1.868 .062 

Making a plan -.409 .682 

Hypothesis generating -.959 .338 

Hypothesis testing -.820 .412 

Estimating -1.136 .256 

Testing trial and error approach -1.378 .168 

Identifying the target goal (what is to be solved) -.411 .681 

Computation -.613 .540 

 

 In survey question 14, survey participants were asked to put the given items in an 

order that they usually follow while teaching word problems.  Based on descriptive 

statistical analysis, the order that Turkish and U.S. participants would follow for their 

word problems instruction is shown in Table 18.  Procedures for solving word problems 

did not differ much between the Turkish and the U.S. participants.  
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Table 18 

Word Problems Teaching Steps Followed by Turkish and U.S. Teachers 

Turkish Teacher Responses N (%) U.S. Teacher Responses N (%) 

1. Identifying the target goal 

(what is to be solved) 
10 (40.0) 

1. Identifying the key 

information 
10 (47.6) 

2. Identifying the key 

information  

7 (28.0) 2. Identifying the target goal 

(what is to be solved) 
7 (33.3) 

3. Making a plan  6 (24.0) 3. Making a plan  8 (38.1) 

4. Dividing a problem into 

sub-problems (two or more 

procedural operations) 

5 (20.0) 4. Dividing a problem into 

sub-problems (two or more 

procedural operations) 

5 (23.8) 

5. Estimating  5 (20.0) 5. Evaluating one’s plan  4 (19.0) 

6. Hypothesis generating 4 (16.0) 6. Computation  7 (33.3) 

7. Evaluating one’s plan  4 (16.0) 7. Evaluating one’s solution  4 (19.0) 

8. Computation  5 (20.0) 8. Estimating 4 (19.0) 

9. Hypothesis testing  6 (24.0) 9. Hypothesis generating  4 (19.0) 

10.Evaluating one’s solution  6 (24.0) 10.Hypothesis testing 9 (42.9) 

11.Testing trial and error 

approach 

7 (28.0) 11.Testing trial and error 

approach 
5 (23.8) 

 

 A Mann-Whitney U test was conducted to examine if there was a significant 

difference in specific problem solving practices between Turkish and U.S. teachers.  The 

14 specific problem solving practices were classified and grouped as being either a 

concrete-visualizing practice or an analytical instructional practice.  Participants were 

asked to indicate the extent to which they use the specific problem solving practices on a 

5-point Likert-type scale of Never (1), Rarely (2), Sometimes (3), Often (4), or Very 
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Often (5).  Statistically significant differences were found for the items “having students 

represent problems visually on paper using diagram” (p =.039, Turkey: M = 3.32, SD = 

1.069, US: M = 4.00, SD = .866), “giving students problems to represent through hands-

on materials and diagrams” (p =.010, Turkey: M = 4.00, SD = 1.041, US: M = 3.25, SD = 

.856), “having students represent problem situations orally” (p =.050, Turkey: M = 4.08, 

SD = .829, US: M = 3.40, SD = 1.121), and “having student pose new problems from 

given facts and information” (p =.008, Turkey: M = 4.00, SD = .913, US: M = 3.06, SD = 

1.124).  There was no statistically significant difference between Turkish and American 

participants in their use of specific problem solving practices for all the other items.  The 

results are presented in Table 19. 

 Similarly, items in the survey question 16 were classified and grouped as being 

either a teacher-centered or a student-centered practice.  Participants were asked to 

indicate the extent to which they use these specific problem solving practices on a 5-point 

Likert-type scale of Never (1), Rarely (2), Sometimes (3), Often (4), or Very Often (5).  

A Mann Whitney U test was conducted to examine if there was a significant difference in 

teacher use of specific problem solving practices between Turkish and U.S. participants.  

Statistically significant differences were found for the items 16-e (having students use 

only the methods I teach them) (p =.001) and 16-h (following the worksheets closely) (p 

=.000), which were teacher-centered specific problem solving practices.  Among the 

items pertaining to student-centered practices, the differences between Turkish and U.S. 

participant responses for the items 16-m (having students work collaboratively in pairs) 

(p =.002), 16-n (having students work collaboratively in small groups) (p =.005), and 
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16-t (encouraging students to invent their own methods) (p=.016) were found statistically 

significant.  Table 20 shows the test results. 

 

Table 19 

Results of Mann-Whitney for Specific Problem Solving Practices-Q 15 

Factor Z p 

Concrete-visualizing Practices   

a-Teacher modeling of problem solving procedures 
-.227 

 

.820 

b-Having students represent problems visually on paper 

using diagram 

-2.067 

 

.039 

c-Having students represent problems visually on paper 

using illustrations 

-1.323 

 

.186 

d-Having students represent problems visually on paper 

using charts 

-.280 

 

.780 

e-Having students think “out loud” their thoughts as they 

solve problems 

-1.715 

 

.086 

f-Giving students problems to represent through hands-on 

materials and diagrams 

-2.568 

 

.010 

g-Having students represent problem situations orally 
-1.956 

 

.050 

h-Teaching students to underline key word in the problem 
-.327 

 

.744 

Analytical Practices  

i-Having students represent problem solutions in writing 
-1.288 

 

.198 

j-Teaching problems for specific content domain areas -.198 .843 

k-Teaching the use of analogies to understand word problem 

situations 

-.755 .450 

l-Having students pose new problems from given facts and 

information 

-2.668 .008 

m-Using analogies to relate problem situations to information 

already known 

-.106 .916 

n-Drawing links between topics -.934 .350 
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Table 20 

Results of Mann-Whitney for Specific Problem Solving Practices-Q 16 

Factor Z P 

Teacher-centered Practices  

a-Having students learn through doing exercises -.606 .509 

b-Having students work on their own -.3345 .730 

c-Having students consult a neighbor from time to time -.356 .722 

d-Teaching each topic from the beginning, assuming 

they know nothing 
-.724 .469 

e-Having students use only the methods I teach them -3.313 .001 

f-Explaining concepts/process carefully first to 

minimize student errors 
-.241 .809 

g-Following the textbook closely -1.621 .105 

h-Following the worksheets closely -4.082 .000 

i-Going through one method for doing each question -1.270 .204 

j-Figuring out which parts students already understand 

and don’t teach those parts 
-1.899 .058 

Student-centered Practices 
 

k-Encouraging students to make mistakes -1.220 .222 

l-Encouraging students to discuss their mistakes -1.308 .191 

m-Having students work collaboratively in pairs -3.072 .002 

n-Having students work collaboratively in small groups -2.810 .005 

o-Encouraging students to discuss their ideas -.822 .411 

p-Jumping between topics as the need arises -1.892 .058 

q-Teaching each student differently according to 

individual needs 
-.419 .675 

r-Comparing different methods for solving the 

questions 
-.714 .476 

s-Having students choose which questions they tackle -.468 .640 

t-Encouraging students to invent their own methods -2.402 .016 

 

 

 In the survey question 17, teachers were asked to indicate to what extent they use 

the given types of word problems and rate the frequency of using these types of word 
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problems on a 5-point Likert-type scale of Never (1), Rarely (2), Sometimes (3), Often 

(4), or Very Often (5).  There were 22 items in this survey question, grouped as being 

either a true problem or a practice exercise.  A Mann-Whitney U test was conducted to 

examine if there was a significant difference in the use of different types of word 

problems between Turkish and U.S. participants.  Statistically significant differences 

were found for the items 17-g (I select word problems to use in my instruction only from 

the textbooks) (p =.000), 17-h (students start with easy questions) (p =.002), and 17-i 

(students work up to harder questions) (p=.015), which were practice exercise type of 

word problems.  In regard to true problems, a statistically significant difference was 

found only for item 17-v (I create word problems in which I address student interests to 

personalize word problem instruction) (p =.009).  No statistically significant difference 

was found for the other 18 items related to the types of word problems.  The results are 

shown in Table 21.  

 In the survey question 12, respondents were asked to indicate to what extent it is 

important for students to do what was given in each item in order to develop an 

understanding of word problems.  A Mann-Whitney U was conducted to examine if there 

was a significant difference between teacher responses to this question in Turkey and the 

United States.  No statistically significant difference was found between Turkish and U.S. 

teachers in terms of their opinion on what their students need to do to develop an 

understanding of word problems.  The results are shown in Table 22.  
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Table 21 

Results of Mann-Whitney for Types of Word Problems-Q 17 

Factor Z p 

Practice Exercises   

a-I give my students practice with problem situations for which they should know 

the procedures for solving them. 

-1.549 .121 

b-I give my students practice with problem situations that are straightforward. -.941 .347 

c-I give my students practice with problem situations that are familiar. -1.333 .183 

d-I only give students problem situations that I know they have been taught the 

procedures for solving them. 

-.532 

 

.595 

e-I give my students practice in representing problems that are clearly defined and 

easy to understand. 

-1.224 .221 

f-I give my students practice with well-defined problem situations that have clear 

procedural solutions. 

-.111 .912 

g-I select word problems to use in my instruction only from the textbooks. -3.569 .000 

h-Students start with easy questions. -3.058 .002 

i-Students work up to harder questions. -2.444 .015 

j-I tell students which questions to tackle. -1.275 .202 

k-Students learn through doing exercises. -1.161 .245 

True Problems   

l-I give students practice at problem representation of ill-defined problems that are 

not easy to understand. 

-.662 

 

.508 

m-I give students practice with problem situations that are hard. 
-.387 

 

.699 

n-I give students practice with problem situations that are unfamiliar. -.207 .836 

o-I give my students practice with ill-defined problem situations that must be divided 

into parts. 

-.202 

 

.840 

p-I give my students practice with problem situations that have no readily evident 

procedures that can be used to solve them. 

-.932 .351 

q-I give my students practice with ill-defined problem situations that must be solved 

reflective manner. 

-.303 .762 

r-I give my students practice with ill-defined problem situations that must be solved 

in a methodological manner. 

-1.212 .225 

s-I plan problem-solving tasks that will make my students struggle to develop a 

solution. 

-.077 .939 
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Table 21 continued 

Factor Z p 

t-I provide the narrative component of the word problem to enhance student 

understanding of the problem. 

-.594 .553 

u-I provide the narrative component of word problems to enhance student problem-

solving skills. 

-1.325 .185 

v-I create word problems in which I address student interests to personalize word 

problem instruction. 

-2.607 .009 

 

 

Table 22 

Results of Mann-Whitney for Students’ Understanding of Word Problems-Q 12 

Factor 
Turkey 

M (SD) 

United States 

M (SD) 

z p 

Remember procedures 

taught to solve particular 

word problems 

3.56 (.892) 3.62 (.752) -.174 .862 

Think in a sequential 

manner 

3.92 (.977) 3.96 (.854) -.104 

 

.917 

Understand the purpose of 

word problems 

4.00 (.960) 4.00 (.734) -.239 .811 

Understand the problem-

solving strategies 
4.56 (.651) 4.37 (.688) -1.173 .241 

Understand how word 

problems are connected 

with the real world 

3.96 (1.055) 4.11 (.751) -.248 .804 

Be able to provide reasons 

to support their solutions 

3.96 (.940) 4.35 (.629) -1.447 .148 
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 Conclusion.  There was no statistically significant difference between the Turkish 

and the U.S. teachers in terms of general problem solving practices.  However, the steps 

they usually follow while teaching word problems differ between teachers in both 

countries.  In regard to specific problem solving practices, statistically significant 

differences were found for three concrete-visualizing practices (15-b: having students 

represent problems visually on paper using diagram; 15-f: giving students problems to 

represent through hands-on materials and diagrams; and 15g: having students represent 

problem situations orally), one analytical practice (15-l: having students pose new 

problems from given facts and information), four teacher-centered practices (16-b: 

having students work on their own; 16-f: explaining concepts/process carefully first 

minimize student errors; 16-g: following the textbook closely; and 16-j: figuring out 

which parts students already understand and don’t teach those parts), and three student-

centered practices (16-m: having students work collaboratively in pairs; 16-n: having 

students work collaboratively in small groups; and 16-t: encouraging students to invent 

their own methods).  For the types of word problems, there were statistically significant 

differences for item 17-v (I create word problems in which I address student interests to 

personalize word problem instruction) in the true problems category and for three items 

(17-g: I select word problems to use in my instruction only from the textbooks; 17-h: 

Students start with easy questions; and 17-i: Students work up to harder questions) in the 

practice exercise category.  No statistically significant difference was found for the other 

items.  In addition, there was no significant difference between Turkish and U.S. 

teachers’ perspectives of what their students need to do to develop an understanding of 

word problems.  
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Research Question 3. What Factors Influence Turkish and U.S. Teachers’ 

Instructional Decisions and Approaches to Teaching Math Word Problems?  

 In order to answer this research question, the survey participants were asked to 

indicate the extent to which their instruction was influenced by the items they were given 

on a 5-point Likert scale of Not at All (1), Slightly (2), Somewhat (3), Very Much (4), 

and Extremely (5).  A Mann-Whitney U test was conducted to analyze if there was a 

significant difference between the factors that might influence the way teachers instruct 

word problems between two countries.  Mann-Whitney test results and the frequency 

distribution for each individual item are displayed in Table 23.  Although no statistically 

significant difference was found for all items in this survey question, mean scores 

indicated that Turkish teacher word problems instruction was influenced the most by the 

textbooks (M = 3.56, SD = 1.050) and secondly by the way they were taught word 

problems (M = 2.96, SD = 1.038).  However, U.S. teachers thought their instruction was 

impacted the most by the way they were taught word problems when they were in school 

(M = 3.33, SD = 1.301).  The second greatest influence indicated by U.S. teachers was 

the influence of their colleagues on their instruction (M = 3.26, SD = .984).  The least 

influential factor for teachers in both countries was the teacher education program they 

attended.  
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Table 23 

Results of Mann-Whitney Test for Factors Impacting Word Problem Instruction  

Independent Variable Turkey  

Mean (SD) 

United States 

Mean (SD) 

z p 

Teacher education 

program you attended 
2.88 (1.243) 2.56 (1.251) -1.016 .310 

Textbooks 3.56 (1.050) 3.11 (.934) -1.451 .147 

Colleague 3.26 (.944) 3.26 (.984) -.118 .906 

How I was taught when I 

was in school 
2.96 (1.038) 3.33 (1.301) -1.156 .248 

Professional 

development 

experiences: Workshops, 

conferences, etc.  

2.92 (1.354) 3.04 (1.091) -.402 .688 

 

 A Chi-square test was conducted to examine if there was a significant difference 

between the Turkish and the U.S. teachers in terms of the resources they use to find word 

problems for their instruction and the time they allocate weekly to word problem solving 

activities.  The Chi-square results and descriptive statistics are displayed in Table 24.  

There was no statistically significant difference between groups in terms of resources 

used [2
 (6, N = 57) = 11.181, p = .083].  However, the number of U.S. participants 

(92.6%) who selected textbooks as the resource for their word problems instruction was 

slightly higher than their Turkish colleagues (81.5%).  The top two resources selected by 

both Turkish and U.S. teachers were textbooks and online resources.  Four Turkish 

participants noted other resources they used, which were question banks, shared teachers’ 

notes, interactive software, teacher-prepared notes, and tests from previous years.  In 
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regard to time allocation in survey question 11, there was a statistically difference 

between Turkish and U.S. teachers responses [2
 (6, N = 54) = 14.226, p = .027].  Among 

the teachers who chose other option in this survey question, one teacher in the U.S. 

population said 6 hours while two Turkish teachers indicated 10 hours and their 

preparation time.  One Turkish teacher noted that the time spent on word problems 

activities changes from week to week depending on the units being covered.  

 

Table 24 

Chi-Square Results for General Questions about Teaching Word Problems 

Variable Turkey 

n (%) 

United States 

n (%) 
Chi-Square p 

Resources   11.181 .083 

Textbooks 22 (81.5) 25 (92.6)   

Online resources 22 (81.5) 20 (74.1)   

I develop word problems to 

use in my instruction 
12 (44.4) 17 (63.0)   

My colleagues develop 

word problems to use 

while teaching word 

problems. 

3 (11.1) 6 (22.2)   

Supplementary teaching 

material 
18 (66.7) 13 (48.1)   

Other 4 (14.8) 0 (0.0)   

Time Allocated   14.226 .027 

4 hours 7 (25.9) 4 (14.8)   

3 hours 2 (7.4) 4 (14.8)   

2 hours 7 (25.9) 4 (14.8)   

1 hour 4 (14.8) 9 (33.3)   

½ hour 0 5 (18.5)   

None 4 (14.8) 0   

Other 3 (11.1) 1 (3.7)   
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 Conclusion.  Mann-Whitney U test results revealed that there was no statistical 

difference between Turkish and U.S. participant responses in regard to the factors 

impacting their instructional decisions and approaches to teach word problems.  

Descriptive analysis indicated that Turkish teachers thought textbooks and the way 

teachers were taught word problems had a great influence on their teaching while U.S. 

teachers found the way they were taught word problems and their colleagues were most 

influential.  The least rated factor for both countries was the teacher education program 

attended.  According to Chi-square test results, there was no significant different between 

the two cases in terms of the resources they use for word problems instruction, whereas a 

statistically significant difference was found in terms of time allocated for word problems 

activities.   

Qualitative Data  

 Qualitative data were collected through open-ended survey questions, classroom 

observations, videotaped lessons, and focus group interviews within each case.  

Videotapes were used as a data source as well as a tool to stimulate conversations during 

interviews.  This section presents the qualitative sample, analysis, themes, and findings 

with regard to the teaching practices used for math word problems in Turkey and the 

United States.  The researcher conducted within and cross-case analysis and a constant 

comparative method during qualitative data analysis.  

Participants 

 For the qualitative part of this study, an independent school in Florida and a 

private school in Manisa were contacted.  The school principals and mathematics 

department chairs at both schools were informed and consulted for teacher availability, 
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their schedules, and willingness to participate in this research study.  Two ninth grade 

algebra teachers from the U.S. school and two ninth grade mathematics teachers from a 

Turkish school were invited to participate in the study.  The researcher observed and 

videotaped two lessons per teacher and conducted separate focus group interviews with 

Turkish and U.S. teachers.  Observation and interview dates were arranged according to 

teacher schedule and preferences.  In order to maintain confidentiality, pseudonyms were 

assigned to each participant.  

Qualitative Data Analysis 

 The researcher observed and videotaped two class periods for each participant 

teacher.  The videotaped lessons of “Selim,” a Turkish ninth grade algebra teacher, lasted 

64 minutes while the videotaped lessons of the second Turkish teacher, “Murat,” lasted 

55:59 minutes.  For the American teachers, “Maria” and “John,” videotaped lessons 

lasted 67:39 minutes and 89:52 minutes, respectively.  The duration of videotapes varied 

due to teachers starting the lesson a bit early or late and having shortened class on the day 

of videotaping.  Break times between classes were not videotaped.  Regular class period 

lasts 45 minutes in both the Turkish and the U.S. school.  Focus group interviews lasted 

approximately 50 minutes with both groups.  Two focus group interviews and eight 

videotaped lessons were transcribed verbatim and summaries were written for each of 

them.  The participants were emailed the summaries for their verification as per the 

requirements of member checking.  All the participants verified that videotape summaries 

realistically reflected what happened when their lessons were videotaped.  Similarly, 

none of the participants requested any change in the interview summaries and they noted 
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that their answers to the interview questions accurately reflected their thoughts and 

emotions.  

 The constant comparative method was utilized during qualitative data analysis 

wherein a constant comparison of incidents and pieces of data with one another is 

required (Merriam, 1998).   A priori codes were generated from the related literature, 

research questions, and survey categories.  As the data were collected, the researcher 

revised the list of codes, removed some, and replaced some with new codes that emerged 

from the data.  The researcher transcribed and translated Turkish videotapes and focus 

group interview into English in order to maintain consistency during the coding process.  

All interview transcripts, video transcripts, and observation field notes were imported to 

Atlas.ti qualitative data analysis software for coding.  Atlas.ti software allowed the 

researcher to look into the co-occurrence of codes and frequency of occurrence in each 

document.  The software also made it possible to compare codes across four documents, 

which helped the researcher to employ within case analysis.  As Merriam (1998) 

described, in case studies during the first stage of data analysis, each case is analyzed 

separately.  Cross-case analysis begins after the within case analysis is completed for 

each case.  The emergent themes and corresponding codes are represented by the research 

questions in the Table 25.  Figure 3 is a graphic representation of the qualitative analysis. 
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Table 25 

Research Questions, Themes, and Corresponding Codes 

Research Question Theme Corresponding Code(s) 

1. What instructional practices do 

Turkish and U.S. teachers use 

while teaching math word 

problems in private high schools?  

 WP teaching practices  Instructional practice by Turkish 

teachers (technology integration, 

schema-based instruction, graphic 

representation, scenario method, 

retrieval of previous knowledge, 

lecturing, questioning for 

confirmation, use of formulas, 

redundant instruction) 

 Instructional practice by U.S. 

teachers (technology integration, 

questioning, reasoning, use of 

multiple representation, retrieval 

of previous knowledge, group 

work) 

 WP teaching steps 

2. Is there a difference between 

practices used for teaching word 

problems by Turkish teachers and 

U.S. teachers? 

 WP teaching practices 

 Components of WP 

 Purpose of teaching WP 

 Turkish (as indicated above) 

 U.S. (as indicated above) 

 WP teaching steps 

 Mathematical Structure 

 Semantic Structure 

 Context 

 Format 

3. What factors influence Turkish 

and U.S. teachers’ instructional 

decisions and approaches to 

teaching math word problems? 

 Influential factors  Curriculum 

 University entrance exam 

 School environment 

 Teacher versus Student 

perceptions of WP  

 Teaching and learning experience 

4. What role does culture play in 

teaching and learning math word 

problems in Turkey and the 

United States? 

 Cultural influence on 

teaching and learning WP 

 Teacher-centered versus student-

centered instruction  

 Teacher versus student roles 

 Student engagement 

5. How do U.S. and Turkish 

teachers perceive each other’s 

practices in teaching math word 

problems? 

 Teachers’ reflections on 

international partner’s 

instruction 

 Universal mathematical structure 

 U.S. teachers perceptions of 

Turkish teachers’ instruction 

 Turkish teachers’ perceptions of 

U.S. teachers’ instruction 

6. In what ways might teacher cross 

examination of each other’s 

practices influence the way 

teachers think about math 

instruction? 

 Cross-examination of 

teaching  

 Reflection on “own” practices 

 Cross-examination across STEM 

disciplines throughout teaching 

career 
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Research Question 1. What Instructional Practices do Turkish and U.S. Teachers 

Use While Teaching Math Word Problems in Private High Schools?  

 This research question will be answered by each case.  Word problem teaching 

practices was the theme for this question along with corresponding codes of instructional 

practices used by the Turkish teachers, instructional practices used by the U.S. teachers, 

and word problem teaching steps.  Within-case analysis was conducted for this research 

question. 

 Instructional practices used by the Turkish teachers.  Classroom observations 

and videotaped lessons indicated that Turkish participants mostly used technology 

integration, schema-based instruction, graphic representations, the scenario method, 

retrieval of previous knowledge, lecturing, questioning for confirmation, use of formulas, 

and redundant instruction.  The extent of use of these practices varied between two 

Turkish participants. 

 Technology integration.  Technology integration is a practice that is found to be 

effective in creating meaningful and relevant learning while solving word problems 

(Lantz-Anderson et al., 2009).  Both Turkish participants used technology in their 

instruction, but the way each teacher utilized technological tools was different.  They 

both had SMART Boards in their classrooms.  SMART Boards are interactive 

whiteboards that allow teachers to use various interactive ways to engage all students 

with learning differences.  Selim had his notes and questions for his instruction already 

typed and saved on his SMART Board.  In both of his classes, Selim followed his 

projected notes and had students see the problem and its solution on the board.  Some of 

the questions he used included a pictorial representation of the problem situation.  While 
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he had the problems or their solutions on the SMART Board, he interacted with his 

students by asking them questions about the problem and its solution and by letting 

students ask if they had any questions.   

 On the other hand, Murat used SMART Board to write his notes and problem 

solutions on during class time.  He read the problems verbally from his handwritten notes 

or from his memory and had students take notes on their paper notebooks.  Murat did not 

make use of this technological tool at its fullest potential or at least in any interactive 

way.  Selim made an effort to use this tool to address the needs of both visual learners 

and learners who are not fast notetakers.  In addition, projecting notes and problems on 

SMART Board also saved time for the teacher and let him interact with the students.  The 

students in Selim’s classes seemed more engaged and were participating by asking 

questions.  However, students in Murat’s classes were concentrated on listening to the 

teacher and trying to take notes as he dictated from his notes.   

 Schema-based instruction.  Schema-based instruction is found to be an effective 

practice for promoting mathematical problem solving skills (Fuchs et al., 2004).  A 

schema is defined as “a general description of two or more problems, which students use 

to group problems into types that require similar solution methods” (Fuchs et al., 2004, p. 

635).  In this approach, students are supposed to group similar types of word problems; 

however, it is used differently in Turkish classrooms.  Word problems are categorized 

according to the similarities between solution methods used to solve certain problems in 

the curricular material such as curriculum, textbooks, and assessment materials.  These 

categories include age problems, interest problems, pipe problems, work problems, and 

speed problems.  Each word problem category requires similar solutions methods.  
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Turkish participants utilized schema-based instruction in this sense and emphasized the 

connection and similarities between types of word problems.  This approach helped 

teachers create an authentic context to teach word problems and point out the real life 

connections.  On the day of observation, Selim started a new unit of work and pipe 

problems by explaining why these two types of problems are taught together.  He stated 

that “Pipe problems and work problems are in the same unit just like how interest and 

profit/loss problems are presented together.  The reason for teaching these problems 

together is because there is not a difference between the work done by a worker and a 

pipe.  A worker carries a bucket of water... The pipes similarly fill or empty the pool.”  

Murat also emphasized the connection between these two types of problems by saying 

that “the problem solution methods and the logic is the same for these types of problems.  

I will start with work problems, but everything we say is applicable to pipe problems.  

For example, there is a job to complete in work problems, but there is a pool to fill or 

empty in pipe problems. Time is given in days in work problems whereas it is usually in 

hours in pipe problems.”  

 Use of graphic representations.  Use of graphic representations was another 

practice used by Turkish teachers.  Both teachers had one or two problems with a graphic 

presentation provided on the board.  The visual representation included a pool with more 

than one pipe placed at different levels of the pool in both teachers’ classes.  It definitely 

helped student understanding of the semantic structure of the pipe problem.  Problems 

with graphics were given last in all four lessons since those problems were more complex 

in terms of its narrative compared to others covered.  
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 Scenario method.  Selim introduced a method that would help his students make 

sense of the narrative given in the word problems.  He named this method as “scenario 

method” and noted that he does not know if such a method exists in mathematics 

education literature or if other mathematics teachers also use this method.  He explained 

this method as creating a story based on the narrative given in the problem.  He stated 

that “it is important to define a job that needs to be accomplished in our story.  It could be 

cleaning the window, cleaning the car, or something else.”  He urged his students to 

create a scenario for each problem before they attempted any mathematical calculation.  

This method was developed by this teacher based on his teaching experience.  It is a 

useful practice to help students understand the problem context, which will eventually 

enhance their problem solving skills.  

 Retrieval of previous knowledge.  Retrieval of previous knowledge is a practice 

used by both Turkish teachers that is helpful for students to transfer knowledge and skills 

across units.  For instance, Selim reminded his students some units they covered in the 

past such as the system of equations, solution methods, and inverse ratio by giving 

students a clue or posing them a guiding question.  With his guidance, students were able 

to make the connection between units.  Similarly, Murat asked if his students 

remembered how to solve systems of equations and elimination method.  However, the 

next step he took was explaining the students these past units rather than letting them 

retrieve the information they needed through his guidance or a collaborative work of the 

students.  

 Lecturing.  Both Turkish teachers used the method of lecturing extensively during 

observations and videotaping although lecturing is considered as one of the least effective 
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ways of teaching (Eggen & Kauchak, 2006).  Students have passive roles such as 

listening to the teacher and absorbing the information when a teacher lectures.  Although 

listening to input is important, other parts of learning also are important in order for 

students to get corrective feedback. Teachers cannot provide corrective feedback unless 

the students respond.  Students’ working memories are also overloaded during lectures 

and most of the information delivered gets lost due to the limited capacity of the working 

memory.  In addition, it is difficult for teachers to assess the learning process in lecture-

based teaching and to make adjustments in their instruction because it is missing student 

reaction to the instruction.  Students’ passive role is reflected in their lack of responses to 

teacher-directed questions during classroom observations.  For example, Selim started the 

lesson with an introduction to the work and pipe problems.  The first four minutes of his 

lesson were a lecture.  The question asked by a student after four minutes of lecturing 

was “Is there a formula for this type of question?”  Selim continued the lesson with 

developing a formula and more direct instruction for another five minutes.  Students were 

asked if they had any questions.  Students were quiet most of the time and passive.  

Students participated when they were asked a question or when they did not understand a 

part.  Murat’s introduction to the same topic took seven minutes of lecturing during 

which he started the new unit of work and pipe problems, developed a formula, and also 

reminded them about an upcoming exam.  Murat’s students were more passive and kept 

busy with taking notes and listening to the teacher.   

 Questioning for confirmation.  Questions asked during their instruction were not 

leading the students to think critically or to make sense of the problems given.  Most 

questions asked were for confirmation and checking if the students were following.  Both 
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teachers often asked students to perform mathematical calculations in word problems.  

For example, “What do we get when we subtract 5/x from 8/x?” “We divide 36 by 12, 

right?” and “If Veli can finish the job in 3x days, how much can he do in one day?” were 

some questions asked in Turkish teachers lessons.  They did not pose questions that 

would guide students to examine the narrative in the problems.  Often times, questions 

asked were answered by the teachers themselves.  Using questioning method in this way 

could be considered ineffective because it doesn’t stimulate student thinking and active 

participation.  

 Use of formulas.  Both Selim and Murat emphasized that the formulas used to 

solve word problems are mathematical representations that can be applied to certain types 

of problems in order to solve them faster.  Selim and Murat demonstrated ways for how 

to develop a formula to solve pipe and work problems and apply the formula to solve the 

problems.  The students were reminded not to memorize the formula, but also encouraged 

to use it in their solutions.  Having students develop the formula with some scaffolding 

such as posing guiding questions and having them think about what each variable 

represent would be considered more effective than showing them directly how the 

formula is developed.  As a result, in all fours lessons students attempted to apply the 

formula first rather than trying to understand what the problems were about.  Use of 

formulas could lead to rote memorization.  

 Redundant instruction.  Redundant instruction was another practice commonly 

used in Turkish participant classes.  Selim and Murat utilized repetitive exercise 

questions.  Selim incorporated seven word problems examples in his back-to-back 

classes.  Two of them were work problems and five were pipe problems.  All the 
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examples were very similar in regard to their content.  Only the level of difficulty of 

mathematical calculations increased from the first question to the last one.  It was the 

same case in Murat’s classes, with one difference.   As indicated earlier, Murat preferred 

to write on the SMART Board or to read examples from his memory.  Therefore, he had 

to repeat the sentences a few times for students to take notes.  Both Murat and Selim 

indicated that teachers have very limited time to cover the units listed in the curriculum 

as a result of standardized testing; but with such repetitions, they used their limited time 

ineffectively.   

 Word problem teaching steps.  Selim followed certain steps while teaching his 

students how to solve word problems.  The steps he followed and suggested to his 

students are reading the problem carefully, identifying key information given, creating a 

scenario based on given information, drawing a visual representation if applicable, 

translating words into mathematical form, using the appropriate formula, and solving the 

equation.  On the other hand, Murat did not mention such steps in his instruction, but 

emphasized that understanding the story in the problem is an important step to solve the 

problem and needs to be followed by translating the information presented in the problem 

into mathematical language and solving the equations.  

 Instructional practices used by the U.S. teachers.  The practices American 

participants utilized were questioning, reasoning, technology integration, use of multiple 

representations, retrieval of previous knowledge, and group work.  

 Questioning and reasoning.  Both U.S. participants used questioning and 

reasoning practices extensively in their lessons.  John and Maria constantly asked why 

and how questions, which enhanced student participation and helped students think 
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critically about the problem and its solution.  Maria said “I try to pull something out of 

them [students] first.  Ask probing questions so they are part of it.  So, eventually you 

show them how to do it, but in the beginning, I would start asking questions about what 

they think.”  John added “that is going to activate their interest.”  As a teacher with 30 

years of experience, John continued “I’ve observed a lot of teachers and I ask teachers: 

where is the thinking happening in the classroom? Is the thinking happening with you at 

the board or is it happening in the groups with kids?”  Maria and John both argued that 

probing and stimulating student reasoning definitely helped their students to tackle the 

problems, to explain their thinking in their own words, and to improve their problem 

solving and reasoning skills to better prepare them for the 21
st
 century.  

 Technology integration.  Various technological tools were effectively used in the 

American classrooms.  SMART Board was available in all classes observed.  John and 

Maria had their class notes, online homework, and exercise questions ready before class.  

SMART Board was used interactively in all lessons.  Transition between examples was 

made easy by SMART Board.  Students did not have to copy from the board since all 

class notes were available to them online.  During this time, students were all engaged 

and participated by asking questions to the teachers and discussing with their peers.  

Students take quizzes, submit their homework, and access class notes through a website.  

In addition, John incorporated an interactive graphic calculator, Ti-nspire.  This software 

made it possible for the teacher and the students to draw graphics, project their work on 

SMART Board, and share their solutions with one another.  Ti-nspire also allows 

teachers to show real life examples that help students make connections.  John pointed 

out that in order to reach every student in his classes, he is using different ways to engage 
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them.  In one of his classes observed, he showed a part of a video lesson from a website 

called Virtual Nerd.  This website has recorded lessons for middle grades mathematics 

through Algebra 2.  John used this video lesson to remind his students how to solve 

equations, which would help them solve word problems.  During this video, he paused 

and asked questions to get their attention and test their understanding.  John also asked 

his students to use their Macbooks as they work on their worksheet and homework 

questions in class.  Although both teachers used SMART Board interactively, John made 

an extra effort to utilize various technological tools to engage his students.  

 Multiple representations.  Using multiple representations is another practice 

incorporated by American teachers.  As Maria indicated, John and Maria make an effort 

to use multiple forms to present problems in order to address all students with different 

needs.  Graphics, tables, pictures, videos, and educational software were some forms of 

representations that created an interactive and engaging learning environment in the U.S. 

classrooms observed.  Utilizing different ways to present problems in both American 

participants’ classes greatly affected their student engagement and allowed students to 

apply their knowledge to different problem situations.   

 Retrieval of previous knowledge.  Retrieving previous knowledge to make 

connections across units is a practice that took place in Maria’s and John’s classes.  They 

both frequently asked questions about previous units.  Maria asked her students to define 

some terms covered in previous mathematics classes, which were necessary to proceed to 

a next level and grasp the new knowledge.  For example, “Who can tell me or remind me 

what domain is?” “Remember what we did yesterday!” “Go back to what we did 

yesterday or your pre Algebra class” “Where in math have you have seen this 
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expression?” were some questions and statements used by the U.S. teachers to remind 

their students the information they learned before.  After such questions, both teachers let 

their students share what they remembered and discuss what could be the right answer.  

Moving back and forth within the unit as well as across units made it possible for both 

teachers to assess their students’ learning and make sure that there was no missing stone 

as students built on their previous knowledge.   

 Group work.  The last practice that often took place in the classroom of U.S. 

learners was when they were assigned group work.  Particularly, John allocated half of 

his class time for group work in both observed classes and he indicated that almost all of 

his classes were like that.  John’s classroom setting was designed accordingly.  There 

were five tables and four to five seats available at each.  In both of his classes, the first 20 

minutes were spent with his instruction and examples.  In the second half of his lessons, 

the students worked in groups and were asked to discuss what was given in the word 

problems, to identify key information and the variables, and to set up the system of 

questions.  In this process, the teacher’s role was coaching the students as they pulled the 

information out from the text given.  John pointed out the benefit of group work by 

saying that “you can’t work in isolation.  The research says when you work in isolation, 

you won’t get as good results as when you talk about it with someone else, and maybe 

you do your homework with someone else or discuss it.”  Maria also indicated the 

necessity of group work in order to engage the students.  Although group work was not 

evident in her observed lessons, she said that group work was frequently used in her 

classes whenever possible.  Maria also considered group work as a chance to give more 

rigorous word problems so that the students could figure it out collaboratively.  
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 Word problem teaching steps.  During the lessons observed and videotaped in 

John’s and Maria’s classes, both teachers put a great emphasis on certain steps that their 

students should follow while solving word problems.  Maria repeated many times that in 

order to solve the problems, her students should “a) read the question carefully; b) 

highlight the key information; c) identify the variables; d) draw a picture; e) write the 

system equations; and f) determine a way to solve it.”  Similarly, the steps that John 

suggested to his students included reading the problem a couple times, identifying the 

variables, writing the system of equations, and solving the equations by using appropriate 

methods.  

Research Question 2. Is There a Difference Between Practices Used for Teaching 

Word Problems by Turkish Teachers and U.S. Teachers? 

 The themes formed to answer this research question include word problem 

teaching practices, the purpose for teaching word problems, and components of word 

problems.  In this section, corresponding codes related to each theme will be discussed 

and followed by a discussion of open-ended survey responses related to this research 

question.  Cross-case analysis was conducted to answer this specific research question. 

 Word problem teaching practices.  This theme and its corresponding codes 

overlapped with the ones in research question 1.  Codes related to this theme were 

instructional practices used by the Turkish teachers, instructional practices used by the 

U.S. teachers, and word problem teaching steps.  What practices are used and what steps 

are followed for word problems instruction by Turkish and U.S. teachers were provided 

in the answer to research question 1.  Turkish teachers utilized the scenario method, 

schema development, use of formulas, and extensive lecturing, whereas U.S. teachers 
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utilized questioning, reasoning, collaborative group work, and technology integration.  

Observation notes and videotapes indicated that a predominant practice in the classrooms 

was lecturing in Turkey and questioning in the U.S. 

 In regard to steps followed to solve word problems, the main difference between 

Turkish and U.S. teachers was that the use of formula was a major step to solving the 

problem indicated by Turkish participants, whereas U.S. participants took more steps to 

help students understand the problem and translate words into mathematical symbols.  

Both John and Maria pointed out that they try not to give any formula if it is not 

necessary, especially for word problems.  

 Purpose of teaching word problems.  During focus group interviews, participant 

teachers were asked to define the purpose of teaching word problems.  The interview data 

indicated that there are some differences between Turkish teachers’ and U.S. teachers’ 

interpretations of the goals for teaching word problems, while similarities were also 

observed. Both U.S. and Turkish participants stressed improving student problem solving 

skills and preparing them for their future career in areas such as science, technology, 

engineering, and mathematics (STEM).  U.S. teachers also listed developing critical 

thinking skills while Turkish teachers put an emphasis on developing abstract thinking 

skills and preparing for the national university entrance examination.  

 Components of word problems.  Verschaffel et al. (2000) defined components 

of word problems as mathematical structure, semantic structure, context, and format, 

which happened to be the corresponding codes to the theme of word problem 

components.  
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 Mathematical structure.  Mathematical structure refers to the given numbers and 

unknown quantities in the word problems (Verschaffel et al., 2000).  Possibly because of 

its nature, there was not a noticeable difference between the two cases.  However, John 

pointed out a difference between his lessons and Turkish videotaped lessons when he 

stated that “I like how he developed [word problems]. He developed it a little more than I 

did.  He showed the mathematics behind it, and I didn’t do that when I taught this same 

one last year.” Turkish teachers spent more time on developing formulas for word 

problems and solving the equations mathematically correct.  On the other hand, U.S. 

teachers allocated more time for student understanding of the problem context, 

identifying key information and variables, and engaging their students.  Maria stated “I 

liked the fact that they developed the formula, but I just didn’t really like where they did 

it….I would prefer if the kids had a part to play in doing problems, figuring it out, and 

then doing the formula at the end.”  

 Semantic structure. Semantic structure in word problems means the statements in 

which the information is conveyed in a verbal format.  Corresponding codes were level 

appropriate word problems, explicit word problems, and multilayered word problems.  

Both Turkish and U.S. participants drew attention to using word problems at the 

appropriate level of students.  Murat pointed out that some of his ninth grade students 

struggle with word problems because these problems require abstract thinking skills.  

Selim said that he creates 30% of the examples he gives in his instruction in order to 

provide simpler and practical examples at the appropriate level of students because the 

textbooks and other materials do not include such examples.  He said that once students 

overcome their anxiety and develop a basic understanding of how to solve word 
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problems, they are given more challenging problems from various resources.  Similarly, 

John and Maria also indicated that they carefully select the problems for their instruction.  

John said “I carefully select them [problems] because certain ones will be very 

problematic.  If they’re too challenging, kids will turn off, so I’m very careful to choose 

the [right] ones.”  

 One of the differences between Turkish and U.S. teacher use of semantic structure 

of word problems was to provide multilayered problems.  Multilayered problems are 

presented in a way that there is more than one situation or step that needs to be 

considered for a successful solution.  John, the U.S. participant, said “So, there’s a 

movement now that we should be making multilayered questions instead, and it should be 

in everyday practice.  And so there are several schools now that are using books that are 

just entire word problems and I’ve taught that curriculum at another school, and the kids 

didn’t know they were doing word problems.”  The U.S. teachers incorporated more 

multilayered problems than the Turkish teachers.  An example of a multilayered problem 

implemented by one of the U.S. participants was “The Fruit Emporium sells a dish of two 

flavors of yogurt with one serving of fruit toppings for $1.40. It also sells a dish of three 

flavors of yogurt with one serving of fruit toppings for $1.95.  How much is one flavor of 

yogurt with one serving of fruit toppings? How much does a customer pay for the one 

serving of fruit toppings?”  In this example, there are more than one situation and two 

questions provided.  In order to successfully solve the problem, students need to carefully 

consider both situations and find the answers to both questions.   

 In contrast, both Turkish teachers gave explicit word problems in which the 

semantic structure conveyed a simple problem situation that was easy to figure out.  This 
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type of word problems does not require critical thinking.  The first example Selim used in 

his lesson was “Ali can finish a job alone in 18 days.  Veli can finish the same job alone 

in 9 days. In how many days can they finish the job together?” Since it was the first 

example introduced, the simplicity can be, in fact, helpful.  However, following examples 

were also presented in the same manner with simple semantic structure, even though the 

mathematical calculation was getting more complex. 

 Context.  Context of word problems refers to what the problem deals with.  Codes 

corresponding to the context included real life applicable, relevant, practical, rich, true, 

rigorous, irrelevant, contrived, and poor word problems.  Word problem context differed 

between two countries.  U.S. teachers mostly used real life applicable, relevant, practical, 

rich, and true problems, whereas Turkish teachers tended to use irrelevant, poor, and 

contrived problems in their instruction.  Based on qualitative analysis of observation 

notes and videotape transcripts, word problems in Turkey are presented within an 

irrelevant, contrived, and poor context.  Below are examples of a work problem and a 

pipe problem given in Turkish lessons.  

Work Problem: Ali can finish the job in 9 days. Veli can finish the same job in 12 

days. If Ali works alone for 2 days and Veli works alone for 5 days, how much of 

the work can they finish? 

Pipe Problem: A pipe can fill a pool in 12 hours. Another pipe can fill the same 

pool in 18 hours. The second pipe is turned off after the two pipes fill the pool for 

3 hours together. How long would it take for the first pipe to fill the rest of the 

pool? 
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 All work problems given included the same context of workers doing an 

unspecified job, which is irrelevant to the students.  Pipe problems were also presented 

similarly in an irrelevant and poor context.  This type of content prevents students from 

connecting mathematical knowledge with real life situations.  John defined contrived 

word problems as “…problems invented to match curriculum, and these tend to make 

children crazy, and I think they see the inherent…the contrived nature of it.”  According 

to John, “the [pipe] problem will never be in life…It is one of those contrived things that 

if you don’t know this method, you will never be able to do it.”  

 On the other hand, both U.S. teachers emphasized the necessity of using real life 

applicable, relevant, practical, true, and rich word problems to engage their students. John 

said: 

I try to do the best word problems when I can, the most real, the most 

multilayered and rich I do, but things like, like the pipe problem that I 

saw.  I don’t think I will be doing it this year.  And I know from last year, 

when I did it, it was the easiest thing they did on the test because they just 

followed my 1 over this plus 1 over that equals 1 over that.  And it was in 

my book last year, and the other teacher was teaching it that I co-teach 

with, so I wanted to keep my kids with her…I’d prefer to give them one 

rich problem that is not so explicit and give them time and support with 

other students, and say, figure this out and draw pictures, and give them 

manipulatives to understand it. 

 Maria continued and noted that “if you want it [word problem] to be real-life 

applicable, in real life, you have to be able to pick out what is relevant.”  Both U.S. 
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teachers were very careful about selecting word problems with rich, relevant, and real life 

applicable contexts.  Below is an example given in John’s classroom that is real, rich, and 

real life applicable.  

Problem: A health food store sells trail mix made with granola and dried fruit. 

The store buys granola at $1.00/lb and dried fruit at $ 2.00/lb, and it sells these 

items at a 25% markup. If the trail mix sells for $ 1.75/lb, what is the recipe for 

trail mix? 

 All participants in the two countries emphasized using rigorous word problems, 

although the purpose for giving students such problems differed between Turkey and the 

United States.  Both Selim and Murat felt that they had to give more rigorous problems to 

help their students succeed in the university entrance examination.  However, the U.S. 

teachers thought giving rigorous problems can encourage their students to discuss their 

thinking process with their peers in a group work and enhance their critical thinking and 

problem posing skills.  In fact, both U.S. teachers indicated that they try not to give the 

rigorous ones in an assessment material.  

 Format.  The format deals with how the problem is presented and where it is 

presented.  The interview data indicated that word problems in Turkey are presented as a 

separate unit in the ninth grade mathematics curriculum.  Selim noted that simple word 

problems are introduced in sixth, seventh, and eighth grades, but word problems are 

provided as a separate unit in the ninth grade curriculum.  Unlike the Turkish case, word 

problems are integrated throughout the curriculum from kindergarten through twelfth 

grade in the United States.  John and Maria pointed out that wherever it is possible to 

give a word problem, they include one or more in their lesson plans.  
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John: And most books, American books, will have a few word problems at 

the end of every night’s homework.  There will be a few, and some 

teachers will assign a lot, some will assign one, some will assign none.  So 

that’s how most books are, wouldn’t you say? 

Maria: Yeah, the new Common Core series has it spread out. 

Open-ended Question Responses 

 Survey question 18.  In this survey question, respondents were asked to identify 

the components of word problems.  From both countries, a total of 25 teachers responded 

to this survey question.  The responses were analyzed qualitatively.  Many U.S. 

respondents interpreted the question differently and described the steps for solving word 

problems instead of the components of word problems.  The problem solving steps listed 

by U.S. teachers included reading for understanding the problem, identifying what is 

asked, gathering information, separating extraneous information, underlining key 

elements, making a plan, executing the solution plan, and testing the results.  On the other 

hand, most Turkish teachers interpreted the question right and listed the components as 

narrative structure, mathematical structure, format, punctuation, given information, what 

is being asked, and problem context.  Other Turkish teachers noted transferring real life 

applications into mathematical language and developing problem solving strategies, 

which can be considered as problem solving steps rather than the components of word 

problems.  

 Survey question 19.  The participants were asked to note the most important 

elements of their word problems instruction.  A total of 29 Turkish and U.S. participants 

responded to this question.  The researcher analyzed the responses qualitatively and noted 
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the categories as (a) strategy (e.g., identifying key information, developing equations, 

using technology), (b) reading (e.g., reading comprehension skills, re-reading for 

understanding the problem), (c) practice and time to practice, (d) multiple examples and 

multiple strategies, (e) connection between real life and mathematics, and (f) student 

gains (e.g., critical thinking skills, dimension analysis, analytical thinking).  Both Turkish 

and U.S. teachers emphasized reading comprehension and understanding the problem the 

most.  Doing multiple examples and exposing students to a broad range of strategies were 

other frequently mentioned elements of word problems instruction by Turkish and U.S. 

teachers.  

 Survey question 20.  Participants were asked to give examples of the hints they 

give to their students who struggle when they begin solving a word problem.  A total of 

30 participants responded to this question from both countries.  Their responses to this 

survey question are categorized as follow: (a) alternative solution methods, (b) recall 

(e.g., recalling important information, previous knowledge, and examples), (c) problem 

into parts (e.g., dividing problem into parts), (d) key information (e.g., identify key 

information, what is given, and what is being asked), (e) visuals (e.g., using diagrams, 

tables), (f) student explanations (e.g., having students explain the problem in their own 

words), (g) simplification (e.g., rephrasing the problem in a simpler way, connecting with 

simpler examples), and (h) reading (e.g., having students read the problem more than 

once, encouraging them to read other books to improve reading comprehension).  Turkish 

and U.S. teachers emphasized these categories similarly.  
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Research Question 3. What Factors Influence Turkish and U.S. Teachers’ 

Instructional Decisions and Approaches to Teaching Math Word Problems?  

 Focus group interviews revealed the following codes pertaining to this research 

question: curriculum, university entrance exam, school environment, teacher versus 

student perceptions of word problems, as well as teaching and learning experience.  

 Curriculum.  All teachers from both countries stressed the influence of 

curriculum on their teaching although the type of curriculum differed in these two 

settings.  Since there is a national curriculum that every teacher in every school has to 

follow in Turkey, it had a bit more effect on teacher instructional decisions and 

approaches as reported by both Turkish participants.  According to Murat, because 

students did not fully develop critical and abstract thinking skills when they were given 

word problems in ninth grade, they had difficulties in understanding the problem context 

and transferring words into mathematical language.  He thought word problems should be 

either given at a higher grade level or throughout the curriculum so that students would 

develop abstract thinking and problem solving skills.  According to Selim, the Turkish 

mathematics curriculum is very heavy.  In high schools, students not only learn about 

logarithm, derivation, integral, and quadratic equations but also are expected to succeed 

in a very competitive and rigorous exam by making as many correct answers as possible.  

 Maria provided two perspectives on the impact of curriculum since she was 

educated outside of the American system where integrated curriculum was used.  She 

said: 

The way that they [American schools] split their curriculum up into Algebra, 

Algebra 2, Geometry, instead of an integrated curriculum, you have so much to 
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cover in a short space of time that word problems are neglected because there’s so 

much skill that you feel that you need to finish, because they need to do Algebra 1 

in a year, they need to do Algebra 2.  So there’s the continuity.  You’re always 

nervous.  Well, if I don’t figure out…If they don’t do this skill, then when they 

move to the next course, it’s going to be a problem. So word problems, I would 

say, is on the back burner for a lot of teachers because you want to have them 

know the skill. 

 During focus group interviews, teachers were shown video clips of their 

international partner’s instruction so that teachers were able to see a second teacher’s 

instruction as well as their own international partner’s.  After watching video clips from 

Turkish case, John pointed out that US private and independent schools have flexibility to 

some extent since there is not a national curriculum enforced.  Maria’s comments 

supported John’s point of view as she added “that’s one of the beauties of the American 

system of not having a national curriculum that these other things can emerge, and we’re 

not stuck on relying that.”  However, John said they are still restricted because of some 

other factors such as school environment.  

 School environment.  Although school environment was not found to be an 

influential factor on the Turkish teachers’ instructional decisions and approaches, U.S. 

teachers put a great emphasis on the effect of school environment on their teaching.  John 

noted, “Some schools are very traditional and some are more progressive …We’re at a 

more traditional school now.  So, as much as I would like to do the word problems I 

described before every day and to learn math through that, I can’t do that.  So, I’m 

restricted.”  Because of being in a traditional school, both teachers felt that they were 
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restricted to follow their curriculum, which does not give them enough flexibility to 

spend more time on certain topics or integrate certain practices.  

Maria: ….Time is always the issue. We do too much in too short a period of time. 

John: A mile wide and an inch deep, but there is a movement to change that. The 

common core that we’re doing now in America is to address that. 

 University entrance exam.  A factor that was found unique to the Turkey case is 

the national university entrance exam.  Selim noted that this exam puts a lot of pressure 

on students, teachers, and even parents.  The university entrance exam is required for 

every high school graduate to continue their higher education at an institution determined 

by their exam score.  The content of the curriculum, what teachers need to do, how they 

need to teach, and what students need to know are all determined by the university 

entrance examination, said Selim.  Students and their parents expect teachers to prepare 

students for the exam, particularly in private school settings.  Students and their parents 

are worried more about how many correct answers students can do in a limited time than 

to what extent these students develop mathematical thinking skills and problem solving 

skills, as stated by both Turkish participants.  That is why after each lesson both Turkish 

teachers gave quizzes with multiple choice questions as soon as they taught what was in 

their lesson plan. 

 Student versus teacher perceptions of word problems.  According to the 

teachers from both countries, word problems were considered too difficult to understand 

and too abstract to make sense of by most of their students.  The teachers were already 

aware of possible reactions of their students to the word problems; thus each teacher 

developed certain ways to help their students overcome their word problems anxiety.  
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Both U.S. participants especially pointed out how most of their students perceive word 

problems.  Peter stated, “…there’s the running joke among adults who’ve been through 

school that ‘I hated word problems.’  Everybody detested them. The kids do, too.  They 

still do.  They are very afraid of it.”  Maria supported Peter’s argument by saying that 

“…you want them [students] to overcome that [anxiety].  We all have that word problem 

anxiety.  And how do you help them with that?  I think, it is through that [thinking] 

process.”  Similarly, Murat and Selim indicated that Turkish students have a fear of word 

problems and of not being able to understand the story in the problem.  Selim stated that 

“even among adults, pipe problems are considered the most complicated problems in 

mathematics.”  What Turkish participants said they do to help their students overcome 

their word problems anxiety is to give level appropriate problems ranging from simple to 

harder ones.   The U.S. teachers choose to guide their students to extract information 

from problem situations.  Participant teacher perception of word problems as problems 

that require careful selection of examples and teaching practices would help their students 

approach these problems with less fear when they first encounter them. 

 Teaching and learning experiences.  Teaching and learning experience had a 

great influence on the teachers’ instructional decisions and approaches to teach word 

problems, according to teachers in Turkey.  According to Selim, the teacher education he 

received in Turkey was very theoretical and did not help him much when he first started 

teaching.  Mathematics and pedagogy courses taken in the teacher education program did 

not intersect with what and how they have to teach in schools.  His learning experience as 

a student in high school informed him and helped him teach word problems as a teacher.  

Particularly while teaching word problems, he teaches the way he was taught word 
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problems when he was in high school.  He then developed his own way of teaching 

throughout the years.  

 Open-ended question responses.  In survey question 10, the respondents were 

asked to identify two supplementary materials that they consider the most important for 

their word problems instruction.  Their responses were analyzed qualitatively and broken 

down into categories, which included books, software, online, and other.  Turkish 

teachers listed books published by the Ministry of National Education, testbanks, Zambak 

publications, FEM publications, My Matematik by Mustafa Yagci, question banks on 

recent university entrance exam questions, and mathematics Olympiad questions. U.S. 

teachers, however identified Glencoe and Mcdougal books, textbook supplemental 

resources, physics textbooks, and workbooks as supplemental resources in the books 

category. 

 In regard to software, one of the Turkish participants listed interactive software 

while U.S. participants noted specifically Logger Pro and the Geometer’s Sketchpad as 

technological tools they use while teaching word problems.  The Turkish mathematics 

teachers’ community (TMOZ) is a google group open to any mathematics teacher at any 

grade level to share questions, comments, and updates about mathematics education.  The 

TMOZ google group and mathematics-related websites were identified as online 

supplemental resources used by Turkish participants.  Online resources identified by U.S. 

teachers were Khan Academy, MathCounts, Texas instrument website, and University of 

Chicago Math Project. One Turkish teacher named daily life examples as other resources 

used for word problems instruction.  
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Research Question 4. What Role Does Culture Play in Teaching and Learning Math 

Word Problems in Turkey and the United States? 

 Teacher-centered versus student-centered instruction, teacher versus student role, 

and student engagement were three corresponding codes to the theme of cultural 

influence on teaching and learning word problems. 

 Teacher-centered versus student-centered instruction.  During focus group 

interviews, participants from both countries had a difficult time depicting possible 

influences of culture on their international partner’s teaching as well as on their own 

practices.  Culture and its influence on education may not be explicit; in fact, sometimes 

it could be intertwined within the system of education and teacher training.  Curriculum 

mandates, standardized testing, and expectations from teachers can be very specific to a 

nation due to the invisible influence of culture of the society.  Although Selim said there 

was not any influence of culture on the U.S. and the Turkish teacher instruction that he 

could identify, he then noted a difference on which culture might have an influence.  The 

U.S. teachers have their own classroom and use the classroom space very efficiently as 

opposed to the Turkish teachers having to commute between classrooms.  The U.S. 

teachers have their own classrooms, which are well-designed with SMARTboard on one 

wall, blackboards on the other walls, math projects and posters all over the classroom, 

individual desks for each student, or tables for group work.  Both Selim and Murat 

argued that having such a classroom allows student engagement and more teacher-student 

interaction.  In all Turkish classrooms observed, students sat in linear lines, which 

prevented collaborative work, thought Murat and Selim.  Classroom set-up was seen as 

very influential on Turkish teacher implementation of teacher-centered instruction such 
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as more lecturing and less student engagement.  Participants from the United States also 

related Turkish teacher use of lecture as a predominant practice in their instruction to 

Turkish culture and possibly receiving the same type of education when they were in 

school.  They pointed out that expectations from the teachers such as preparing children 

for a national exam would be a compelling factor to implement more teacher-centered 

practices.  

 Teacher versus student role.  According to the participants’ observation of their 

international partner’s teaching and the researcher’s observation of all teachers, teacher 

role differed greatly between the Turkish and the U.S. teachers.  Although Turkish 

participants did not point out an influence of Turkish culture on their own teaching, U.S. 

participants indicated that the teacher was seen as the authority in Turkish videotapes.  

Based on the researcher’s experiences and knowledge of Turkish culture, Turkish 

students are expected to be respectful to their teachers; therefore the students’ utmost 

respect for them would limit their interaction with their teachers.  During classroom 

observations, students tended not to ask questions unless they were being asked to answer 

a question.  Based on observations and discussion with Turkish teachers, Turkish students 

roles are usually to show respect for the elderly, to follow their teacher’s directions, and 

to get good grades and good scores from the tests.  Since the most obvious goal of 

education for most students and expectation of their parents is to receive a good score 

from the national exam and to enter a good university program, students can achieve their 

goals and meet their parents’ expectation while being a passive learner in school.  These 

perceived roles of the teacher as an authority figure and students as passive learners could 

be instilled subconsciously over the years spent in the same society through families and 
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different components of the system of education such as schools, higher education 

institutions, curriculum-makers, policy-makers, etc., and internalized by both teachers 

and the students.  

 Contrarily, U.S. teachers defined a teacher’s role as facilitator who allows 

students to explore the knowledge, think it through, and provide guidance. John 

explained a teacher’s role well in these statements: “The teacher is acting as a coach, 

bouncing around, but like a butterfly, in the room, helping them and then stopping when 

necessary to go up.  So they’ve had a chance to wrestle with the problem first, and then 

when the teacher explains it, they have a buy-in.”  In this type of environment, students 

are expected to participate in class work and be active learners.  Both U.S. participants 

encouraged their students to ask the question “why” and get involved in classroom 

activities as much as possible.  

 Student engagement.  Student participation in the U.S. classrooms and the nature 

of student engagement differed greatly from the Turkish classrooms.  As indicated by 

both U.S. teachers, collaborative work and student engagement are very critical elements 

of U.S. education.  John even graded his students’ participation, which was 10% of their 

total grade.  Maria noted that “when you get a job, the boss wants you to figure it out on 

your own, not to wait and say, is this right? And you don’t want your boss to have to tell 

you every single thing because that’s micromanaging.”  Similarly, John emphasized why 

students need to take part in their learning by saying “we call it ‘monkey see, monkey do’ 

math.  So I’ll show you this, now you do it.  But we’re not training monkeys.  We want to 

train thinkers, and their future’s going to be very different and the careers very different 

from our past.  So we need to help them survive for their future, not our past.”  Both 
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Maria and John noted that they really work hard to engage their students by 

implementing as many different ways as possible.  

 On the other hand, student participation was very limited in the Turkish 

classrooms observed.  Both Selim and Murat thought they were not able to let their 

students participate as much as they wanted due to their concerns about finishing what is 

in the curriculum and preparing students for the national exam.  Turkish participants 

tended to wait a few seconds after they posed a question before providing the answer, not 

giving their students a chance to think it through and find out the right answer.  As 

indicated by both participants, time is a great concern for them.  A strict national 

curriculum, pressure of the national exam, internalized teacher roles and student roles, 

and expectations from the students are all impacted by the culture of the society, most of 

the time inexplicitly.  

Research Question 5. How Do U.S. and Turkish Teachers Perceive Each Other’s 

Practices in Teaching Math Word Problems? 

 The corresponding codes related to the theme of teachers’ reflections of 

international partner’s instruction include the universal mathematical structure of word 

problems and mathematics education, U.S. teachers’ perceptions of Turkish teachers’ 

instruction, and Turkish teachers’ perceptions of U.S. teachers’ instruction. 

 Universal mathematical structure of word problems and mathematics 

education.  According to Selim and Murat, mathematics instruction does not differ much 

between nations because of the universal characteristic of mathematics language.  Maria 

and John also thought that there is a universal aspect of mathematics education that deals 

with numbers and calculations, but teaching methods, the level of student engagement, 
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and question types differ across nations and even between teachers in one school or 

across classes taught by the same teacher.   

 U.S. teachers’ perceptions of Turkish teachers’ instruction.  John was given 

the videotapes recorded in Murat’s classrooms and Maria viewed Selim’s videotaped 

lessons prior to the focus group interviews. They were asked to identify similarities and 

differences between their own instruction and the videotapes they watched.  

 John found his international partner’s instruction as a very effective lecture and a 

traditional way of teaching.  According to John, Murat had the content knowledge and 

provided clear explanations in his teaching.  John pointed out that Murat showed more of 

the mathematics behind word problems than John was doing.  John recommended that his 

teaching could be improved if he implemented the methods of questioning and student 

engagement in his classrooms.  Secondly, Murat should use different types of questions 

rather than the explicit and irrelevant examples shown in the videos because John thought 

teachers should be giving more relevant problems that promote critical thinking and 

problem solving skills.  Another recommendation was involving kids in group work, 

having them explore the knowledge with the teacher acting as a coach.  John also noted 

that he could see the pressure of the university entrance exam on Murat’s teaching and 

how it limits what he could potentially do in his classroom.  

 Maria also found her international partner’s, Selim, lessons effective in the way 

that he made connections between units and referred to previous knowledge.  In regard to 

the use of formulas in word problem instruction, Maria indicated that “I liked the fact that 

they developed the formula, but I just didn’t really like where they did it…I would prefer 

if the kids had a part to play in doing problems, figuring it out, and then doing the 
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formula at the end…And then talking about the fact that it’s not really a science 

[formula], it’s a logic formula.  I think that was good, too.” To Maria, having students 

write was the most ineffective practice she could identify in Selim’s lessons. It takes a lot 

of class time and can be very difficult for non-auditory learners to keep track.  What 

Selim needs to do to improve his teaching, according to Maria, is to use multiple forms or 

representations to meet the needs of all students, to guide them with extracting 

information, to encourage student engagement, and to utilize technological tools available 

up to its fullest potential.  She gave the example of Turkish teachers’ using SMART 

Board to write on rather than using it interactively.  

 During focus group interviews, U.S. teachers were given video clips from both 

Turkish teachers’ lessons and asked to identify similarities within the Turkish case, if 

there were any they observed.  Both U.S. teachers pointed out that teaching to the test and 

preparing students for the exam might have a big impact on shaping Turkish teacher 

instruction since both Turkish teachers mentioned constantly about the exam in their 

lessons.  Use of formula, use of lecture, and test-driven instruction were other common 

practices in Turkish case identified by the U.S. teachers.  

 Turkish teachers’ perceptions of U.S. teachers’ instruction.  Selim was given 

the videotapes recorded in Maria’s classes and Murat watched John’s videotaped lessons.  

Based on their observations of U.S. teacher instruction in the videotaped lessons, Turkish 

teachers were asked to identify similarities and differences between their teaching and 

their international partner’s teaching.  

 Selim thought that Maria was well-prepared for her lessons as she seemed like a 

very experienced teacher.  She used questioning frequently in her teaching.  Selim added 
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that “the biggest difference between our teaching and teaching in the US, which may be 

the most important one that we need to emphasize, is the national university entrance 

examination and the fact that we need to prepare our students for the exam.”  According 

to Selim’s observation of Maria’s lessons, she was not in a rush and spent a lot of time on 

daily life examples.  “If I were to do it, I would never be able to give my students more 

difficult questions to practice for the exam, never be able to finish what is in the 

curriculum, and never be able to prepare my students for the university entrance 

examination,” said Selim.  Maria did not have such pressure; therefore, she was able to 

interact with her students and go into details for each example and provide guidance to 

address the needs of every student.  Selim noted that “If Maria was a teacher in Turkey, 

she wouldn’t do most of what I saw she was doing in the videos.”  During Selim’s 

teaching in countries other than Turkey, he said he used to integrate more technology and 

spent more time on student projects.  Both teachers and students enjoy teaching and 

learning in this way, but the system in Turkey doesn’t let teachers do that.  No 

recommendations were given for Maria’s teaching since Selim thought Maria did a very 

good job in the videotaped he had seen.  

 Murat thought John successfully helped his students understand the problem and 

its solution by encouraging active student participation and posing questions that require 

critical thinking.  Classroom setting and the number of students in the U.S. classrooms 

make it possible for the U.S. teachers to engage their students through questioning and 

group work.  However, according to Murat, Turkish teachers are not able to implement 

collaborative group work and interact with students due to the national curriculum and 

large class size.  
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Research Question 6. In What Ways Might Teachers’ Cross Examination of Each 

Other’s Practices Influence the Way Teachers Think About Math Instruction? 

 Themes formed in regard to this research question were cross-examination of 

mathematics instruction and corresponding codes, reflection on “own” practices, and 

cross-examination across STEM disciplines and throughout teaching career.  

 Reflection on “own” practices.  All participants thought that observing another 

teacher’s instruction and examining certain elements are beneficial to improving one’s 

own instruction.  Maria commented that “Every time I see a new teacher, a different 

teacher teach, it makes me think of my own teaching and what I can improve upon.”  But 

then she added they never have the time to do that.  John also indicated that observing 

another teacher reminds him to do certain things or not to do certain things.  Similarly, 

Selim thought observing other teachers always benefits teachers in many ways.  He had 

teaching experience in different countries.  In one of those countries, teachers were 

obligated to observe lessons of their colleagues for five times each semester.  He said 

“the teacher you observed is a mirror of yourself and your teaching.  When you see a 

mistake in the instruction of observed teachers, you may realize that was something you 

have been doing.”  Murat also pointed out that teachers can find out about different 

effective ways of teaching by observing other teachers although the context and the 

student population might vary.  

 Cross-examination across STEM disciplines and throughout teaching career. 

Because Selim observed other teachers’ lessons several times, which was a requirement 

in another country he worked, examining other teachers’ practices was something very 

important for him to improve one’s teaching.  He pointed out observation across STEM 
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disciplines can also benefit mathematics instruction in many ways, especially for word 

problems instruction.  Teachers may pull out some of the examples given in physics and 

chemistry lessons and use them in word problems instruction.  Observing teachers across 

disciplines may also be beneficial in terms of learning about a variety of teaching 

practices, noted Selim.  According to Selim, teachers need to observe others teaching not 

only during their first years but throughout their teaching career because they need to 

constantly remind themselves that teachers should provide up-to-date knowledge and 

better education for their students.  

Summary of the Chapter 

 The current study was conducted to investigate the pedagogical differences and 

similarities among practices used to teach word problems in private schools of Turkey 

and the United States.  The study also examined the factors impacting teachers’ 

instructional decisions and their approaches to teaching word problems as well as the role 

of culture in teaching and learning math word problems.  Survey participants shared 

information regarding their use of practices and types of word problems while teaching 

word problems.  Results identified the frequencies of Turkish and U.S. teachers’ use of 

certain practices, types of word problems, and teaching steps (Research Question 1).  

Both groups rated items related to general problem solving practices the same way.  

Turkish and U.S. participants rated the following practices higher: “identifying the key 

information”, “computation”, and “identifying the target goal”.  The lowest rated general 

problem solving practice for both groups was “testing trial and error approach”.  No 

statistically significant difference was found in participants’ demographic/background 

information.  In regard to specific problem solving practices, it was found that while both 
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Turkish and U.S. teachers used concrete-visualizing practices more than analytical 

practices, U.S. teachers used analytical practices more than Turkish participants and 

Turkish participants utilized concrete-visualizing practices more often compared to their 

U.S. counterparts.  Another finding related to specific problem solving practices was that 

the Turkish teachers utilized teacher-centered practices more frequently whereas the U.S. 

teachers frequently used student-centered practices.     

 Mann Whitney U test results indicated there was no statistically significant 

difference between Turkish and U.S. teachers in regard to general problem solving 

practices (Research Question 2).  There were few statistically significant differences 

between Turkish and U.S. participant responses in regard to specific problem solving 

practices and types of word problems (Research Question 2).  Mann-Whitney U test 

results revealed that there was no statistically significant difference between Turkish and 

U.S. participant responses in regard to the factors impacting their instructional decisions 

and approaches to teach word problems (Research Question 3).  Descriptive analysis 

indicated that Turkish teachers thought textbooks and the way they were taught word 

problems had great influence on their teaching while U.S. participants found the way they 

were taught word problems and their colleagues as the most influential.  While chi-square 

test results did not reveal any significant differences in types of resources and time 

allocated between teachers of two countries, open ended survey responses, classroom 

observations, and interviews indicated some differences between two cases (Research 

Question 3). 

 Qualitative data obtained from classroom observations, videotaping, and focus 

group interviews provided a more detailed look at practices and types of word problems 
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used by Turkish and U.S. teachers, differences and similarities between word problems 

instruction in two cases, and factors impacting teacher practices in addition to the role of 

culture on teaching and learning word problems (Research Question 4), teachers’ 

perceptions and reflections upon other’s practices (Research Question 5), and the 

influence of cross-examination of teaching (Research Question 6).   

 Qualitative data showed that Turkish participants mostly used schema-based 

instruction, the use of graphic representations, scenario method, retrieval of previous 

knowledge, lecturing, questioning for confirmation, technology integration, the use of 

formulas, and redundant instruction in the observed and videotaped lessons (Research 

Question 1).  The practices utilized by U.S. participants were questioning, reasoning, 

technology integration, use of multiple representations, retrieval of previous knowledge, 

and group work.  Participants noted the influential factors on their instructional 

approaches to teach word problems as curriculum, university entrance examination, 

school environment, student perception of word problems, as well as teaching and 

learning experience (Research Question 3).  The role of culture in teaching and learning 

word problems was also examined and it was found that the culture of two distinct 

societies might have an effect on the implementation of teacher-centered versus student-

centered practices, teacher and student roles, and student participation (Research 

Question 4).  Perceptions of Turkish and U.S. teachers of their international partner’s 

instruction were discussed in Research Question 5.  The U.S. participants found Turkish 

participants’ instruction as an effective traditional way of teaching, predominantly 

lecture-based, and test-driven instruction whereas Turkish participants thought that the 

U.S. teachers encouraged student engagement and promoted critical thinking through 
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practices such as questioning.  Participants from both countries agreed that examining 

other teachers’ instruction is always helpful to improve one’s own practices (Research 

Question 6).  They thought that it provides an opportunity for teachers to reflect on their 

own teaching, see their own mistakes and taken-for-granted practices, and improve 

themselves for the better.   
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CHAPTER FIVE. SUMMARY, DISCUSSION, CONCLUSION, AND 

RECOMMENDATIONS 

 The purpose of this multiple case study was to investigate pedagogical differences 

and similarities among practices used to teach word problems in private schools of 

Turkey and the United States.  This study also examined the factors impacting teachers’ 

instructional decisions and their approaches to teaching word problems as well as the role 

of culture in teaching and learning math word problems.  The study was conducted in 

South Florida and Western Turkey.  A total of 29 U.S. teachers and 28 Turkish teachers 

participated in the teacher survey.  Classroom observations, videotaping, and focus group 

interviews were conducted with two ninth grade teachers from a private Turkish high 

school and two Algebra 1 teachers from an independent U.S. high school.  In this chapter, 

the researcher will summarize the results of the survey and qualitative data, followed by a 

conclusion as well as recommendations for future studies examining mathematics 

instruction across countries, teachers, curriculum makers, and teacher education 

programs. 

Summary and Discussion of Findings 

RQ 1. Instructional Practices Used by Turkish and U.S. Participants 

 In regard to general problem solving practices, both Turkish and U.S. participants 

rated the following practices higher: “identifying the key information” (Turkey M=4.24, 

United Stated M=4.65), “computation” (Turkey M=4.29, United States M=4.45), and 

“identifying the target goal” (Turkey M=4.29, United States M=4.24).  The lowest rated 
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general problem solving practice for both groups was “testing trial and error approach” 

(Turkey M=2.67, United States M=3.05).  

 Specific problem solving practices given in survey question 15 were grouped as 

either a concrete-visualizing or an analytical practice.  The highest rated specific problem 

solving practices by the Turkish teachers were two concrete-visualizing practices, 

“teacher modeling of problem solving procedures” (M = 4.16, SD = .868) and “having 

students represent problem situations orally” (M = 4.08, SD = .829), and an analytical 

practice of “teaching problems for specific content domain areas” (M = 4.04, SD = .935).  

The highest rated practices by the U.S. teachers were two analytical practices, “teaching 

problems for specific content domain areas” (M = 4.13, SD = .806), “drawing links 

between topics” (M = 4.13, SD = .806), and a concrete-visualizing practice of “teacher 

modeling of problem solving procedures” (M = 4.06, SD = 1.029).  The lowest rated 

specific problem solving practice by the Turkish teachers was “having students represent 

problems visually on paper using diagram” (M = 3.32, SD = 1.069).  The U.S. teachers 

rated “giving student problems to represent through hands-on materials and diagrams” 

the lowest (M = 3.25, SD = .856).  Both of these items are concrete-visualizing practices. 

 Specific problem solving practices also were classified as being either teacher-

centered or student-centered in survey question 16.  The highest rated instructional 

practice by both the Turkish teachers (M = 4.32, SD = .852) and the U.S. teachers (M = 

4.53, SD = .624) was “having students learn through doing exercises,” which is a teacher-

centered practice.  Two other highly rated items by Turkish teachers include the teacher-

centered practice of following the worksheets closely (M = 4.20, SD = .817) and the 

student-centered practice of encouraging students to invent their own methods (M = 4.16, 
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SD = .800).  On the contrary, U.S. teachers had higher mean scores for two other student-

centered practices: “having students work collaboratively in pairs” (M = 4.13, SD = .806) 

and “encouraging students to discuss their ideas” (M = 4.12, SD = .697).  The lowest 

rated item by the Turkish and the U.S. teachers was the teacher-centered practice of 

“having students use only the methods I teach them.” 

RQ 2. Differences between Turkish and U.S. Participants’ Instructional Practices 

 Mann-Whitney U test results indicate no statistically significant differences in 

general problem solving instructional practices between the American and the Turkish 

teachers.  Survey responses indicate both groups of teachers follow very similar steps in 

teaching word problems.  In regard to specific problem solving practices, Mann-Whitney 

U test results show that there were statistically significant differences for items 15-b 

(having students represent problems visually on paper using diagram), 15-f (giving 

students problems to represent through hands-on materials and diagrams), 15-g (having 

students represent problem situations orally), 15-l (having students pose new problems 

from given facts and information), 16-e (having students use only the methods I teach 

them), 16-h (following the worksheets closely), 16-m (having students work 

collaboratively in pains), 16-n (having students work collaboratively in small groups), 

and 16-t (encouraging students to invent their own methods).  Among the items related to 

types of word problems, there were statistically significant differences between U.S. and 

Turkish teachers’ responses to items 17-g (I select word problems to use in my 

instruction only from the textbooks), 17-h (students start with easy questions), 17-i 

(students work up to harder questions), and 17-v (I create word problems in which I 

address students’ interests to personalize word problem instruction).  According to the 
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Mann-Whitney U test results, there was no statistically significant difference between 

U.S. and Turkish teachers’ opinions of what their students need to do to understand word 

problems.  

 The first section of the survey included questions about demographic and 

background information of participants.  A Chi-square test was utilized to examine if 

there was a significant difference in teachers’ demographics between two countries.  The 

findings show that there was no statistically significant difference between Turkish and 

U.S. participants in terms of:  

 Gender [2
 (2, N = 57) = 2.875, p = .238], 

 Educational degree earned [2
 (3, N = 57) = 1.452, p = .693], 

 Years of teaching experience [2
 (4, N = 57) = 1.792, p = .692], 

 Grade levels taught [2
 (3, N =57) = 14.202, p = .288], 

 Current grade levels [2
 (2, N = 57) = 13.611, p = .059],  

 Class size [2
 (4, N = 57) = 8.062, p = .089], and 

 Number of weekly teaching hours [2
 (23, N = 57) = 34.850, p = .054]. 

Discussion of RQ 1 and RQ 2 

 The findings pertaining to research questions 1 and 2 and the participants’ 

demographic information will be discussed together in this section due to overlapping 

explanations both quantitatively and qualitatively.  While teaching practices were the 

common theme for both research questions, components of word problems and purpose 

of teaching word problems are two additional themes related to research question 2.   
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 Demographic information.  Understanding demographic characteristics of 

participants in each case and how they compare can be helpful to explain the differences 

and similarities between the Turkish and the U.S. teachers.  No statistically significant 

difference was found in gender between two groups.  However, the number of female 

(13) and male (14) U.S. participants was roughly equal whereas more male (18) than 

female (10) Turkish teachers participated in the survey.  Demographic background of the 

teachers who participated in the qualitative component of the study was very similar to 

survey participants’ demographics in terms of gender.  One male teacher and one female 

teacher participated from the U.S. school while two male mathematics teachers were the 

participants from Turkey.  

 Although no statistically significant difference was found between Turkish and 

U.S. participants’ educational degrees [2
 (3, N = 57) = 1.452, p = .693], further 

descriptive analysis indicated that most U.S. (N=20, 71.4%) and Turkish participants 

(N=18, 64.2 %) earned a degree outside the field of education.  The U.S. participants who 

held a bachelor’s degree came from a variety of disciplines from psychology to computer 

engineering, whereas a majority of the U.S. teachers with advanced degrees have a 

master’s or doctorate in education.  On the contrary, most Turkish participants have 

bachelor’s and advanced degrees in mathematics.  The U.S. and the Turkish teachers’ 

academic field and career preferences can be explained by several reasons.  Although 

U.S. participants began with a background other than education, their decisions must 

have been influenced by their interest in the teaching profession, which led them to 

pursue their career in education and even continue graduate studies in education-related 

areas.  In Turkey, there are few job opportunities for people with bachelor’s degrees and 
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even advanced degrees in mathematics.  Many college graduates take pedagogical 

courses upon graduation and receive teacher certificates; then they can find a job as a 

teacher easily, particularly at private schools.  However, teaching in Turkish public 

schools is a highly competitive process that requires a very high score on the Selection 

Examination for Professional Posts (KPSS).  The number of applicants exceeds the 

yearly quotas for all subject areas (Nartgun, 2011).  Therefore, college graduates prefer to 

work at private schools rather than public schools.  Most of the time, they become 

teachers not because of their interest, but due to financial circumstances and lack of job 

opportunities in their field or in public schools.  Teachers’ educational backgrounds need 

to be taken into consideration as it might have an influence on their instructional practices 

and approaches in teaching word problems. 

 Years of teaching experience, grade levels taught in the past, current grade levels, 

class size, and number of weekly teaching hours did not differ significantly between the 

Turkish and U.S. participants.  In terms of class size, the number of students that Turkish 

participants had in their classes ranged from 6 to 26 and beyond, while U.S. teachers’ 

class sizes were between 11 and 25.  Most Turkish private schools tend to limit the 

number of students in each classroom to not more than 20, while teachers in some private 

schools have a higher number of students, which may prevent them from using a variety 

of practices in their teaching, as noted by the Turkish participant Murat. 

 Teaching practices. Survey findings noted that general problem solving practices 

utilized by the Turkish and the U.S. teachers were similar.  Many teachers reported using 

general problem solving practices that often do not require extra work.  These practices 

include identifying key information and the target goal, computation, dividing a problem 
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into sub-problems, evaluating one’s plan, and making a plan.  The trial and error 

approach (i.e., problem solving involves trying different solutions to find the correct 

answer) was the least frequently used practice by both the Turkish and U.S. teachers.  

Some possible options should be provided to the students with the problem in order for 

this approach to be applicable.  The reason the teachers may have rated this item as the 

least utilized approach could be because solving word problems usually requires an 

understanding of the narrative first before any attempt to solve the problem.  If the 

students test possible answers directly to find the solution, they still may not have a grasp 

of the problem situation even when they find the right answer.  However, making sense 

of the problem situation is a major step in word problem instruction.  Teachers might 

think that their students may get discouraged dealing with the problem context when 

using the trial and error approach since trying out different possibilities to get the right 

answer may seem easier than taking the time to understand the problem context and to 

find the solution through critical thinking and procedures required for solving the 

problem.  Hence, the participants from both Turkey and the United States did not prefer 

this general problem solving approach.  Findings from survey question 14 and qualitative 

data from classroom observations and focus group interviews seem to be consistent with 

the reported use of general problem solving practices.   

 Specific problem solving practices in survey question 15 were categorized as 

concrete-visualizing practices and analytical practices in the teacher survey.  Concrete-

visualizing practices such as teacher modeling, student and teacher demonstrations, use 

of manipulatives, and thinking out loud while solving problems were found useful for 

helping students understand the variables in the problem and the strategies they need to 
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apply when they solve word problems (Kelly et al., 2003; van Garderen, 2008).  

Analytical practices such as the use of analogies are very effective in promoting the 

transfer of knowledge and in the critical thinking skills of students.  However, concrete-

visualizing practices are insufficient for more cognitively challenging problems (Kelly et 

al., 2003).  

 The aggregate mean scores indicated that participants from both countries used 

concrete-visualizing practices more often than analytical practices.  However, the scores 

also depicted that Turkish teachers utilized concrete-visualizing practices more often than 

their U.S. counterparts, whereas the U.S. teachers utilized analytical practices more 

frequently than the Turkish participants.  The findings from classroom observations and 

videotapes are in line with this finding.  Turkish participants often used a deductive 

approach by explaining first the principles and rules behind the word problems and then 

by showing all the steps for solving the problems.  Students were expected to follow 

directions as modeled in the first few examples.  In contrast, U.S. participants utilized an 

inductive approach and tried to develop an understanding of the problem solution by 

questioning, by using analogies to relate the problem situations to daily life examples, 

and by having students pose new problems.  A deductive approach allows students to 

verify what steps and procedures need to be followed to get accurate results, whereas an 

inductive approach helps students apply deeper level thinking and consider possible ways 

to solve the problem.  Concrete-visualizing practices may be useful for helping students 

understand what is being asked in the problem and apply appropriate solution methods, 

but these should be combined with analytical practices to encourage the transfer of 
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knowledge as well as analytical thinking and problem solving skills when students 

encounter more advanced, cognitively challenging problems. 

 According to the Mann-Whitney U test results, four items were significantly 

different between Turkish and U.S. participants’ responses to survey question 15.  Three 

(15-b, 15-f, and 15-g) were concrete visualizing practices and one (15-l) was analytical 

practice, as shown in Table 19.  The means scores for 15-b (Turkey: M = 3.32, SD = 

1.069; United States: M = 4.00, SD = .866), 15-f (Turkey: M = 4.00, SD = 1.041; United 

States: M = 3.25, SD = .856), 15-g (Turkey: M = 4.08, SD = .829; United States: M = 

3.40, SD = 1.121), and 15-l (Turkey: M = 4.00, SD = .913; United States: M = 3.06, SD = 

1.124) show that the U.S. teachers asked their students to represent word problems 

visually on paper using diagrams more often than their Turkish counterparts.  On the 

other hand, Turkish participants expected their students to represent problem situations 

orally and through hands-on materials and diagrams more frequently.  Also, the Turkish 

participants encouraged their students to pose new problems from given information 

more than the U.S. participants.  Contrarily, qualitative data (observations, videotapes, 

and interviews) pointed out that the U.S. participants provided their students problems 

with multiple representations and urged them to pose new problems/questions from 

previously given problem statements.  A common practice observed in both Turkish 

participants’ classrooms was orally repeating the information provided in the problem 

statement.  The contradictory findings between teachers’ observed behaviors and self-

reported responses may indicate the influence of standardized testing and curricular 

pressure.  Perhaps survey participants’ responses reflect what they really want to do, but 
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during observations Turkish teachers abandoned what they think they should do and did 

something different, possibly due to the testing system and curricular pressure. 

 Survey question 16 included items pertaining to teacher-centered and student-

centered instructional practices.  The analysis of the survey question shows that Turkish 

teachers used teacher-centered problem solving practices more often, whereas U.S. 

teachers indicated that they used student-centered practices more frequently.  Teacher-

centered practices should not be considered as something that needs to be eliminated 

from one’s instruction.  The problem, in fact, is overemphasizing such practices and 

implementing them solely when teaching in any subject area (Daniels & Bizar, 2005).  

These practices do not give students a chance to process what they learn, internalize the 

knowledge, and transfer the knowledge.  One reason for a teacher’s use of teacher-

centered practices is the pressure of high-stakes testing.  The importance given to 

standardized tests (e.g., the university entrance examination in Turkey) forces teachers to 

utilize teacher-centered practices more often in order to cover the required amount of 

content and to prepare their students to know several step-by-step procedures to succeed 

in the test (Doyle, 1988; Passman, 2001).  Both Turkish teachers’ reflections on their own 

teaching during focus group interviews revealed that they were not incorporating as much 

questioning, reasoning, and interacting with students as they wanted due to the university 

entrance examination.  Procedural knowledge, a type of knowledge consisting of rules 

and procedures provided with step-by-step instructions to solve mathematical problems, 

seems to be very dominant in the Turkish participants’ instruction (Hiebert & Lefevre, 

1986).  Some students may acquire procedural knowledge better than conceptual 
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knowledge.  However, students usually do not understand what they are doing even when 

they are able to generate a solution unless procedures and concepts are linked. 

 On the other hand, the U.S. participants seemed to be using both procedural and 

conceptual knowledge, which is described as “knowledge that is rich in relations” 

(Hiebert & Lefevre, 1986, p. 3).  Linking different pieces of information can develop 

conceptual knowledge.  Meaningful learning occurs when relations between units of 

knowledge are created.  However, acquiring procedural knowledge does not require 

meaning making.  In fact, procedures can be learned through rote-memorization.  

Researchers also noted that procedural knowledge possibly can be conveyed without 

conceptual knowledge, but conceptual knowledge always is linked somehow with some 

procedures.  Focus group interviews and classroom observations indicate that the U.S. 

participants used both types of knowledge with a little more emphasis on conceptual 

knowledge because, to them, understanding the problem context is the most important 

step for solving word problems.  Procedures such as following certain steps to solve 

problems also were emphasized, but students always were encouraged to make sense of 

what they are doing in each step. 

 The Mann-Whitney U test results indicated four items that were significantly 

different in the Turkish and U.S. participants’ responses to survey question 16.  One of 

these items was item 16-e (having students use only the methods I teach them) (z = .001).  

This teacher-centered practice was the lowest rated practice among other teacher-centered 

practices and the student-centered practices.  Although participants from both countries 

rated this item very low, the mean score for the U.S. teachers (M = 2.82, SD = .951) was 

slightly higher than the Turkish participants (M = 1.72, SD = .980).  In other words, the 
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U.S. participants have their students use only the methods they teach their students more 

often than the Turkish participants.  Even though both U.S. and Turkish participants rated 

this item low, it was quite surprising that the U.S. participants’ mean score was higher 

than Turkish participants.  This could be because some U.S. participants thought that this 

would be a practice they implement not frequently, but as needed or with students who 

need more practice oriented instruction.  In the qualitative part of this study none of the 

participants from Turkey and the United States implied or showed any evidence during 

videotaped observations and focus group interviews that this practice was taking place in 

their classrooms.  In fact, all four participants from Turkey and the United States noted 

that they encourage their students to use and to share their own solution methods.  

Another item pertaining to a teacher-centered practice, 16-h (following the worksheets 

closely), also was found significantly different (z = .000).  The difference between mean 

scores of two groups was huge (Turkey: M = 4.20, SD = .817; United States: M = 2.82, 

SD = .951).  Turkish participants noted that they use this practice very often while U.S. 

participants rarely utilized this practice.  Observations and interviews also support this 

finding and indicate that Turkish teachers tend to closely use worksheets and other 

curricular materials prescribed in the national curriculum.  Two other items regarding 

collaborative work in pairs/groups were found to be statistically significant and utilized 

by U.S. participants more frequently than the Turkish teachers.  Collaboration allows 

students to talk about word problems in a more conceptual way.  Findings from 

observations and focus group interviews were in line with this quantitative finding and 

revealed that Turkish mathematics lessons lacked student engagement because of the 

pressure of teaching to the test, as noted by interview participants from Turkey, at the 
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expense of broader skills such as communication skills, depth of knowledge and 

understanding, or critical thinking and performance abilities.   

 U.S. participants thought critical thinking and active student participation are two 

important elements that determine student performance, their college admission, and 

success in future life.  The main goal of mathematics education, the expectations of the 

U.S. system of education from its students, and the philosophy of the independent school 

observed are influential factors that encourage U.S. teachers to implement more student-

centered, analytical practices and to prepare their students not only for a successful 

academic career but also as critical thinkers and problem solvers.  Both quantitative and 

qualitative data indicate that the Turkish participants utilized mostly teacher-centered and 

concrete-visualizing practices whereas the U.S. participants preferred to use more 

student-centered and analytical practices while teaching word problems. 

 Components of word problems. Mathematical structure, semantic structure, 

format, and context are the components of word problems as defined by Verschaffel et al. 

(2000).  These components also were the corresponding codes to this theme.  

 Although teachers in both countries defined and used the mathematical structure 

of word problems similarly, the degree of emphasis on this varied.  Turkish teachers 

preferred to explain the problem more mathematically and developed formulas that 

conspicuously encouraged students to apply the formula first rather than trying to 

understand the problem context.  In fact, the U.S. participants liked the way Turkish 

teachers discussed mathematical explanations of word problems and thought it is 

something they may consider doing more in their instruction.  The U.S. teachers also 

stated that developing formulas could have been more helpful if Turkish teachers did it 
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with students.  Use of a formula is a practice through which procedural knowledge is 

constructed and used.  As suggested by their U.S. partners, students would gain more 

from the practice if they were involved in developing the formula.  Sometimes, students’ 

expectations do not resonate with the educational goals of their teachers.  From the 

students’ points of view, Turkish high school students would expect their teachers to 

provide the formula, since it will help them prepare for college entrance examinations 

and increase their college admission chances into a program of their choice.  There is a 

need to find a balance between preparing students for the test-taking and giving students 

opportunities to do what the U.S. teachers did to promote deeper learning.  Both 

procedural and conceptual knowledge should be incorporated to achieve deep learning of 

word problems. 

 Semantic structure was interpreted and used differently in Turkish and U.S. 

classrooms.  The Turkish teachers tended to give more explicit problems whereas 

multilayered problems were implemented in the U.S. classrooms.  Giving explicit 

examples may help students overcome their word problem anxiety at the beginning; 

however, these examples definitely should be combined with more challenging, 

multilayered ones.  Students should practice thinking through and translating a complex 

situation into mathematical expression, not just to do computation because that is not the 

main purpose for teaching word problems.  According to Bruner (1986), narrative and 

paradigmatic modes of knowing are complementary and irreducible to each other as they 

relate to mathematical structure and semantic structure of word problems.  The 

paradigmatic mode of knowing refers to context-free and universal explanations, whereas 

the narrative mode of knowing is described as context-sensitive and specific 
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explanations.  Narrative and mathematical structures should be balanced in word problem 

examples.  All participants from two countries recommended using level appropriate 

problems.  The complexity level of the problems should be considered carefully in order 

not to discourage students and trigger word problems anxiety.  At the same time, it also is 

important to include multilayered, complex, rigorous, and intellectually stimulating word 

problems that can deepen students’ problem solving and critical thinking skills.  

 The context of word problems is about what the problem deals with.  Study 

findings indicated that the U.S. teachers mostly used real life applicable, relevant, 

practical, rich, and true word problems, whereas Turkish teachers tended to use 

irrelevant, poor, and contrived problems in their instruction.  As discussed by Verschaffel 

et al. (2000), incorporating culturally appropriate word problems can be understood as 

bringing a cultural element into the context of word problem examples to make them 

more real and relatable to the students.  U.S. teachers used more culturally relatable 

examples that are connected to students’ real lives, whereas Turkish teachers focused 

more on the mathematical operations while solving word problems and less on real life 

applications.  Survey findings echoed these same findings in the sense that Turkish 

teachers used practice exercise problems more often than the U.S. teachers, while the 

U.S. teachers utilized true problems in their instruction more frequently compared to their 

Turkish counterparts.  There were statistically significant differences between the Turkish 

and U.S. participants in their responses to survey items 17-g (z = .000), 17-h (z = .002), 

and 17-i (z = .015), which are related to practice oriented problems, and 17-v (z = .009), 

which is related to true problems.  In parallel with the qualitative findings, the Turkish 

participants noted that they use the textbook as their sole resource for word problem 
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examples and have their students start with easy questions and work up to harder ones 

more often, as compared to their U.S. counterparts.  These three significant items also 

may indicate that Turkish teachers prefer a more structured and perhaps sequential 

approach to word problems.  Personalizing word problems instruction to better address 

students’ interest was another significant item and rated higher by U.S. participants.  

 The context of word problems may be the most significant element of word 

problems as this is what makes word problems unique among other topics in mathematics 

(Verschaffel et al., 2000).  The context should be considered as a bridge connecting 

mathematics with real life situations.  Problem context allows students to improve their 

computation skills and their ability to make sense of a given situation.  Therefore, it is 

essential that students be provided with real, relevant, practical, rich, and true word 

problem contexts instead of poor, irrelevant, and contrived contexts.  It also was found 

that all teachers from the two cases noted their use of rigorous word problems, although 

their purpose for using such problems differed.  U.S. participants usually gave rigorous 

examples to stimulate the students’ thinking process and to enhance their critical thinking 

and problem solving skills through collaborative group work without the pressure of 

standardized assessment.  Contrarily, the reason for Turkish teachers giving more 

rigorous examples was to better prepare students for the highly competitive university 

entrance examination.  Based on the study findings related to semantic and context 

components of word problems, the researcher recommends teachers to incorporate more 

real, relevant, rich, rigorous, level appropriate, multilayered, practical, and true problems 

instead of irrelevant, poor, explicit, and contrived examples in their word problems 

instruction.  The types of word problems provided in one’s instruction need to be taken 
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into consideration in order to help students attain a meaningful understanding of word 

problems and develop problem solving skills. 

 Finally, the format means how and where the problems are presented.  A major 

difference that was helpful in understanding some other findings in this study is that word 

problems are taught across the curriculum from kindergarten through twelfth grade in 

U.S. schools, while it is a separate unit in the ninth grade curriculum in Turkey.  

Although simple word problems are introduced in sixth and seventh grades in Turkey, it 

is a separate unit in the ninth grade mathematics curriculum.  

 TIMSS studies, as mentioned earlier in Chapters 2 and 3, are video studies 

conducted across countries examining fourth and eighth grade students’ performance in 

mathematics and science.  TIMSS 2011 studies reported that the U.S. national average 

score was higher than the TIMSS scale average in grades four and eight mathematics 

performance, with fourth and eight graders ranked 11th and 9th, respectively, while their 

fourth and eight grade counterparts in Turkey ranked 35th and 24th places, respectively 

(Mullis, Martin, Foy, & Arora, 2012).  The United States also scored higher than Turkey 

in regard to the content domain score in both the fourth and eighth grade level.  Student 

performance in mathematics also was examined through the TIMSS international 

benchmarks of advanced, high, intermediate, and low (Table 26).  These benchmarks 

include some objectives pertaining to word problems and problem solving; such 

statements are highlighted in bold.  
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Table 26 

Description of TIMSS International Mathematics Benchmarks by Grade: 2011 

Benchmark Grade Level 

 Grade 4 

Advanced Students can apply their understanding and knowledge in a variety of relatively 

complex situations and explain their reasoning. They can solve a variety of multi-

step word problems involving whole numbers, including proportions. Students at 

this level show an increasing understanding of fractions. They can draw a conclusion 

from data in a table and justify their conclusion.  

High  Students can apply their knowledge and understanding to solve problems. Students 

can solve word problems involving operations with whole numbers. They can use 

division in a variety of problem situations. They can use their understanding to place 

value to solve problems. Students can extend patterns to find a later specified term. 

Students demonstrate understanding of line symmetry and geometric properties. 

Students can interpret and use data in tables and graphs to solve problems.  

Intermediate Students can apply basic mathematical knowledge in straightforward situations. 
Students at this level demonstrate an understanding of whole numbers and some 

understanding of fractions. Students can visualize three-dimensional shapes from two-

dimensional representations. They can interpret bar graphs, pictographs, and table to 

solve simple problems.  

Low Students have some basic mathematical knowledge. Students can add and subtract whole 

numbers. They have some recognition of parallel and perpendicular lines, familiar 

geometric shapes, and coordinate maps. They can read and complete simple bar 

graphs and tables.  

 Grade 8 

Advanced Students can reason with information, draw conclusions, make generalizations, and 

solve linear equations. Students can solve a variety of fractions, proportions, and 

percent problems, and justify their conclusion. Students can express generalizations 

algebraically and with model situations. They can solve a variety of problems 

involving equations, formulas, and functions. Students can reason with geometric 

figures to solve problems. Students can reason with data from several sources or 

unfamiliar representations to solve multi-step problems.  

High Students can apply their understanding and knowledge in a variety of relatively 

complex situations. Students can use information from several sources to solve 

problems involving different types of numbers and operations. Students can relate 

fractions, decimals, and percents to each other. Students at this level show basic 

procedural knowledge related to algebraic expressions. They can use properties of lines, 

angles, triangles, rectangles, and rectangular prisms to solve problems. They can 

analyze data in a variety of graphs.  

Intermediate Students can apply basic mathematical knowledge to straightforward situations. 
Students can solve problems involving decimals, fractions, proportions, and percentages. 

They understand simple algebraic relationships. Students can relate a two-dimensional 

drawing to a three-dimensional object. They can read, interpret, and construct graphs 

and tables. They recognize basic notions of likelihood.  

Low Students have some knowledge of whole numbers and decimals, operations, and basic 

graphs.  

Note. Source: Mullis et al., 2012. 
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 The percentages of Turkish and U.S. students who reached the international 

benchmarks are demonstrated in Table 27.  This table indicates that the United States has 

higher rates of fourth graders who reached advanced and high levels of international 

benchmarks than Turkey.  However, at the eighth grade level, Turkey ranked one place 

above the United States in regard to the number of students reaching TIMSS international 

benchmarks.  These benchmarks mostly emphasize students’ reasoning, problem solving, 

and ability to transfer knowledge.  Specifically, word problems were mentioned in these 

benchmarks.  Having more students reaching benchmarks in the United States in the 

fourth grade level supports the fact that word problems are taught across the curriculum 

and students start developing necessary skills at earlier grades.  Turkish students catch up 

to their U.S. peers by eighth grade after learning word problems for two years in sixth 

and seventh grade. 

 

Table 27 

Percentage of Fourth Grade and Eighth Grade Turkish and U.S. Students Reaching the 

TIMSS International Benchmarks in Mathematics 

 

 Percentage of Students Reading Each International Benchmark 

 Advanced High Intermediate Low 

Fourth Grade     

United States 13 47 81 96 

Turkey 4 21 51 77 

Eighth Grade     

United States 7 20 40 67 

Turkey 7 30 68 92 

Note. Source: Mullis et al., 2012. 
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 A few months after the present study was conducted, the Turkish Ministry of 

National Education changed the middle school and secondary school mathematics 

curricula in order to provide more real life connections and applications of mathematics 

throughout the curriculum; this came into effect in 2013-2014 education year (Ministry of 

National Education Board of Education and Discipline, 2013).  The Ministry of National 

Education changed the scope of mathematics curriculum to focus more on the depth 

versus breadth of the topics covered at each grade level.  Improving students’ problem 

solving skills, enhancing student learning, and making connections between mathematics 

and its real life applications were the main objectives for the changes made in both the 

middle school and secondary school mathematics curricula.  Word problems are no 

longer a separate unit in the ninth grade mathematics curriculum.  These problems are 

integrated within other units such as units of measurement (fifth grade), collecting and 

analyzing data (fifth grade and sixth grade), numbers and fractions (sixth grade), systems 

of equations (eighth grade), equations and equalities (seventh grade), ratio and proportion 

(seventh grade), equations and inequalities (ninth grade), functions (tenth grade), 

logarithmic equations (eleventh grade), and derivatives and integrals (twelfth grade) in 

the middle and high school mathematics curricula.  These changes in the national 

curricula indicate a realization of the need to spread word problems throughout the 

curriculum starting from early grades in order to help students develop necessary skills 

such as problem solving, abstract and critical thinking, and meaning making.  No changes 

were made in the primary school curriculum, but the Turkish Ministry of National 

Education may consider the inclusion of word problems in the primary curriculum so that 

Turkish children can start developing problem solving skills as early as their U.S. peers.   
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 Purpose of teaching word problems. During focus group interviews, 

participants from both countries stressed developing problem solving skills and preparing 

students for STEM careers as the main goals for word problems instruction.  

Additionally, the U.S. teachers emphasized developing critical thinking skills while the 

Turkish participants considered preparing students for the university entrance 

examination as one of the purposes for teaching word problems.  Toom (1998) defined 

the purpose of word problems as “to convey a mathematical meaning, that is the use of 

suitable concrete objects to represent or reify abstract mathematical notions” (p. 37).  The 

suitable concrete objects in this definition refer to stories in which one or more than one 

practical situations are given.  While the purpose of word problems is to convey a 

mathematical meaning within a practical context, the purpose of teaching word problems 

also is to challenge students to think critically, to extract information from a given 

situation, to connect mathematics with real life situations, and to improve their problem 

solving skills.  Setting the goal for teaching and learning word problems will guide 

teachers in choosing effective practices to implement and the types of word problems to 

incorporate.  The difference between the Turkish and U.S. teachers’ purposes for 

teaching word problems might explain why each group tends to use certain practices and 

types of word problems.  In the case of the Turkish teachers, the reason why they may 

use student-centered and concrete-visualizing practices more often probably is because of 

the pressure for preparing their students for the national examinations.  As indicated 

previously, all public and private schools are required to follow a national curriculum 

prepared by the Ministry of National Education in Turkey.  Unlike Turkey, there is not a 

national curriculum in the United States.  Private and independents schools in the United 
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States can adopt various curricular and pedagogical approaches (Baird, 2004).  Moreover, 

standardized tests such as FCAT in Florida are not a requirement for such schools 

depending on the decision of the owners and the individual policies of these schools 

(Florida Department of Education, n.d.).  Since private school teachers in the United 

States do not experience as much pressure as their Turkish colleagues due to U.S. 

standardized testing and curricular requirements, they may have greater freedom to 

incorporate student-centered and analytical practice in their math word problem 

instruction.  Exam preparation and curriculum concerns should not be the purpose of 

teaching any unit in any subject area.  

RQ 3. Factors Influencing Turkish and U.S. Teachers’ Instructional Decisions and 

Approaches 

 The Mann-Whitney U test results show that there was no statistically significant 

difference between the two countries for all items related to factors influencing teachers’ 

instructional decisions and approaches.  Mean scores indicated that Turkish teachers’ 

word problems instruction was influenced mostly by textbooks (M = 3.56, SD = 1.050), 

followed by their colleague (M = 3.26, SD = .944), and the way they were taught word 

problems (M = 2.96, SD = 1.038).  However, U.S. participants thought their instruction 

largely was impacted by how they were taught word problems in school (M = 3.33, SD = 

1.301).  Another influential factor reported by the U.S. teachers was related to the impact 

of their colleagues on their instruction (M = 3.26, SD = .984).  The least influential factor 

for the U.S. and Turkish teachers was the teacher education program they attended.  

According to Chi-square test results, there was no significant difference between teachers 

in both countries in terms of the resources they use for word problems instruction 
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whereas a statistically significant difference was found in terms of the time teachers 

allocated for word problems activities. 

Discussion of RQ 3 

 National curriculum requirements. Although there was no significant 

difference in the factors impacting instructional decisions and approaches between 

teachers in the United States and Turkey, mean scores from survey data pointed out that 

textbooks had the greatest influence on Turkish teachers’ practices.  The textbooks 

required in the Turkish national curriculum are prepared or have to be approved by the 

Ministry of National Education in Turkey.  Since textbooks are scripted according to the 

national curriculum, teachers might feel obligated to follow the textbooks strictly.  

Findings from focus group interviews with the Turkish teachers indicated they felt 

restricted in terms of the content of what they teach and the textbooks they need to use 

due to national curriculum requirements.  On the other hand, both U.S. interview 

participants pointed out the flexibility of choosing textbooks and instructional approaches 

in independent schools due to not having a national curriculum.  

 Teachers’ past high school experience. Interestingly, U.S. survey participants 

found their high school education as the most influential factor on their word problems 

instruction, which was not addressed during focus group interviews with the U.S. 

participants.  The reason why U.S. survey participants rated their high school experiences 

as the most influential factor may be attributed to the real life connections they were able 

to make to math.  Teachers may still find their past experience of solving these problems 

influential as they provide examples for their students.  Contrarily, all survey participants 

in Turkey rated previous schooling experience as the third most influential factor, with 
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the exception of the Turkish interviewee, Selim, who said that his high school learning 

has been more meaningful to his practice as a math teacher than his teacher training 

experience.  Participants’ opinions on the influence of their instructional decisions and 

approaches to teach word problems will be discussed next. 

 Teachers’ training programs. The most striking finding was that respondents in 

both countries rated the teacher education program they attended as the least influential 

factor on their word problems instruction.  Selim noted that teacher education in Turkey 

is at a theoretical and academic level, which doesn’t help novice teachers when they first 

start teaching.  They learn high level mathematics, which doesn’t intersect with what 

teachers need to teach in school.  Similarly, pedagogical knowledge at the theoretical 

level did not help him address students’ needs in his early years of teaching.  Even 

though the U.S. survey participants found teacher educations programs they attended the 

least influential, participants during the focus group interview did not mention any 

influence of the program they attended on their instruction.  With 15 or more years of 

classroom experience, U.S. teachers are considered seasoned teachers, and thus less 

reliant on the methods they learned early in their career.  Perhaps they do not experience 

the influence of teacher training they received now as much as they had during their early 

years.  

 Peer influence. Survey findings indicated that the second most influential factor 

impacting U.S. and Turkish teachers was their peers’ influence.  Selim, a Turkish 

participant, noted that because of the irrelevant teacher education curriculum, he relied on 

his colleagues for ideas about instructional processes and strategies to use in his 

classroom.  The teacher training he received was at a very theoretical level, which he 



 

 212 

found difficult to apply in a real classroom.  He also utilized his experiences as a student 

during his primary years of teaching.  One of the U.S. participants, Peter, noted that even 

though he did not want to use pipe problem examples in his instruction last year, he 

included some of the problems because another teacher who was co-teaching the same 

course wanted to include those examples.  In this case, colleagues might have a negative 

influence on one’s instruction.  While they sometimes may provide support and help each 

other improve their instruction, at the same time, colleagues also may limit a teacher’s 

creativity in teaching as well as the use of specific materials for teaching mathematics.  

 Resources for word problems instruction. Responses to the open-ended survey 

questions in regard to the resources utilized for teaching word problems indicated that 

participant teachers use textbooks, online resources, and supplementary teaching material 

frequently, which also was supported by qualitative data.  All three teachers from both 

countries, except Turkish participant Selim, reported that they use the same resources.  

Unlike other teachers, Selim creates 30 % of the word problem examples used in class to 

provide level appropriate instruction.  The survey findings indicate that more U.S. 

teachers (63%) than Turkish teachers (44.4 %) developed word problems examples 

themselves.  Both Peter and Maria said that because of time constraints they tend to use 

the primary textbook, online resources, and materials used previously.  In survey question 

10, participants were asked to identify two supplementary materials they consider the 

most important for their word problems instruction.  Many of the materials identified by 

Turkish teachers were test banks to prepare students for the university entrance 

examination, whereas the U.S. teachers noted a variety of materials such as websites 

(MathCounts, Khan Academy, Texas Instrument, University of Chicago math project), 
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software (Logger Pro and Geometer’s Sketchpad) as well as some textbooks (Glencoe 

and McDougal books, textbook supplemental resources, physics textbooks, and 

workbooks).  

 Time allocated for word problem-related activities. A statistically significant 

difference was found between respondents of Turkey and the United States in regard to 

time allocation for activities related to word problems.  Since word problems are a 

separate unit in Turkish mathematics curriculum and are given towards the end of ninth 

grade, it is no surprise that nine Turkish teachers allocated four or more hours, while four 

participants indicated that they do not spent any time on word problems activities.  These 

teachers might have referred either to the time period when they taught word problems or 

to other times when no word problems were incorporated.  Contrarily, the U.S. teachers’ 

responses ranged from half an hour to 4 hours while one participant noted 6 hours.  

However, no one picked the option “None” probably because word problems are taught 

across the curriculum in the United States.  

 A visual representation summarizing the quantitative findings is displayed in 

Figure 4. 
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RQ 4. The Influence of Culture in Teaching and Learning Word Problems 

 Schools typically promote a style of cognition that reflects the cultural norms of a 

society.  In other words, the culture of learning shapes the way math word problems 

generally are learned and taught.  Focus group interviews, observations, and videotapes 

revealed that the manifestations of culture on word problem practices of the U.S. and 

Turkish teachers are reflected in the degrees of teacher-centered versus student-centered 

instruction, the differences in perceptions of teacher and student role in the teaching-

learning process, and the opportunities for student engagement afforded to students. 

Discussion of RQ 4  

 Teacher-centered versus student-centered instruction. Quantitative data 

discussed earlier showed differences in the general orientation of the Turkish and U.S. 

participants’ approaches to math word problem instruction.  Teachers’ practices and 

approaches are a deeper culture that is unspoken.  Qualitative findings from observations 

and focus group interviews reveal that teachers’ practices and approaches are influenced 

somewhat by specific cultural patterns of schooling in their respective countries.  While 

Turkish teachers did not state explicitly that their instructional approaches are culturally 

motivated, they pointed out that there are physical differences between U.S. and Turkish 

classrooms.  One significant difference is the arrangement of desks in the U.S. 

classrooms, a factor Turkish teachers acknowledged that made it possible for U.S. math 

teachers to implement more student-centered practices.  Unlike U.S. classrooms, Turkish 

students’ desks are placed in linear position and most of the time are chained to one 

another.  According to Turkish participants, U.S. mathematics classrooms are very well-

designed, which allows U.S. teachers to implement more student-centered practices.  
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Moreover, in most Turkish schools, students stay in their classroom while teachers 

commute between classrooms.  They prefer not to change the classroom set-up because 

they share the classroom with other teachers in their schools.  Selim, a Turkish interview 

participant, pointed out the lack of opportunity to create an as engaging and more 

student-centered learning environment as their U.S. colleagues.  Both Selim and Murat 

discussed that their classroom set-up definitely affected the way they teach.  It is 

understandable that Turkish teachers are not able to notice such widely shared common 

features of their teaching because teaching is a common activity embedded within a 

culture and it is difficult to notice the taken-for-granted practices as an insider (Anderson-

Levitt, 2002; Hiebert et al., 2003).   

 Teacher versus student role. Another aspect of teaching and learning impacted 

by the culture of these nations is the role of the teacher versus student in the learning 

process.  Based on observation data and videotapes of Turkish teachers and the 

researcher’s experiences within the Turkish education system, a Turkish teacher is 

considered as the authority and information provider.  This role internalized by Turkish 

teachers is embedded deeply within Turkish culture where respecting elders and certain 

professions such as teachers is a dominant aspect of it.  When Turkish participants were 

asked during focus group interviews to identify any possible influence of Turkish culture 

on their instructional practice, they were not able to point out specific cultural factors 

influencing their practices even when they were prompted to reflect on the possible 

cultural influence on their teaching after they have watched the videotapes of their 

international partners.  This is not surprising since they have been through the same 

system of education as a student and as a teacher.  U.S. participants noted how Turkish 
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students were quiet, hesitant to answer some questions posed by their teachers, and 

strictly followed all directions provided by their teachers.  Students usually are passive 

learners in such learning environments.  On the other hand, U.S. teachers described their 

role as the facilitator or the coach in class.  As a facilitator, teachers provide guidance 

when needed and allow students to explore and build the knowledge inquiry.  Hence, 

students are involved actively in the process of learning.  In order for teachers to identify 

the influence of a deeper culture embedded within their teaching and to reflect critically 

on their own practices, teachers need to step outside of their routine and think critically 

what role each has for learning to happen in the classroom.  

 Opportunities for student engagement. Observation data indicate that the 

opportunities for student engagement provided by U.S. and Turkish teachers vary.  The 

findings related to other two aspects discussed above echo the findings in regard to 

student engagement.  Student engagement often is not promoted in teacher-centered 

learning environments where the teacher is seen as the authority.  Teacher role as well as 

expectations from students greatly impacts student engagement in Turkish classrooms.  In 

Turkish culture, manners such as showing utmost respect to elders or teachers are 

instilled by parents.  Therefore, a Turkish student might not ask a lot of questions until 

they are invited.  The Turkish teachers’ efforts to engage their students are limited to 

asking yes/no questions for confirmation or to checking whether students follow what is 

being taught. 

 On the other hand, the U.S. teachers posed intellectually stimulating questions.  

For example, Peter noted that he also grades student participation in classroom 

discussions and activities.  Peter thought that this should be a significant element of 
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overall performance assessment.  College entrance requirements also might influence the 

Turkish and U.S. participants’ commitment for student engagement.  While college 

admission in Turkey is based solely on students’ scores on the multiple choice national 

university entrance examination, there is a variety of admission criteria in the United 

States such as the level of high school GPA, class ranking, standardized test (SAT or 

ACT) scores, commitment to extracurricular activities, interviews, and a personal essay.  

Differences in college admission criteria between Turkey and the United States might 

impact the expectations of Turkish and American students’ and their educational goals.  

Turkish students are expected to get to the finish line with the least amount of mistakes 

on the university entrance examination and their U.S. peers should succeed in the tests 

and show achievement in extracurricular activities as well.  Both Turkish interview 

participants complained about the pressure that the school administration places on the 

teachers for preparing students for the college entrance examination.  Although these 

teachers want to spend more time on students’ questions and on engaging activities, they 

always are face-to-face with time constraints as a result of a strict national curriculum and 

national examinations.  A system of education in which student performance is evaluated 

solely by standardized testing leads to certain expectations from students, such as high 

test scores, and results in less student engagement.  Even though high stakes testing 

requires teachers to focus on essential knowledge and skills and, thus, improve student 

test scores, it does not guarantee that high quality learning has occurred.  High quality 

learning and student success can be achieved through active engagement, comprehension 

of the mathematical concepts and relations, and transfer of knowledge. 
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RQ 5. Teachers’ Reflections on their International Partners’ Word Problem 

Instruction 

 Universal characteristics of word problems instruction, the U.S. teachers’ 

perceptions of Turkish participants’ instruction, and Turkish teachers’ perceptions of the 

U.S. teachers’ instruction were three themes that emerged from the qualitative data 

pertaining to this research question.  The universal characteristic of word problems 

instruction is the mathematical structure of these problems in which mathematical 

language and calculations are embedded.  This characteristic of word problems 

instruction usually shows a number of similarities across nations (Verschaffel et al., 

2000).  Word problems have universal characteristics, but the emphasis U.S. and Turkish 

teachers give to specific characteristics vary.  

 Teachers’ reflections on their international partners’ teaching will be discussed in 

regard to their perceptions of similarities and differences and their recommendations for 

the international partners.  U.S. participants noted some similarities between their 

teaching and the Turkish teachers’ instruction, such as having good content knowledge, 

providing clear explanations, and making connections between units.  Turkish teachers 

thought how they teach word problems is similar to their U.S. international partners’ 

instruction in the sense that they all followed certain steps to show how to solve word 

problems.  In regard to differences, the U.S. teachers found Turkish participants’ 

instruction as an effective traditional way of teaching, predominantly lecture-based and 

test-driven instruction.  Some common features of Turkish lessons pointed out by U.S. 

participants were use of lecture, extensive emphasis on mathematical formulas, and lack 

of student participation.  Turkish participants identified questioning, effective use of 
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technology, group work, efficient use of classroom space, student engagement, and 

encouraging critical thinking as practices utilized by the U.S. teachers that are not evident 

in their own instruction.  

Discussion of RQ 5 

 Universal characteristics of word problems instruction. As indicated earlier, 

mathematical structure is one of four components of word problems.  During focus group 

interviews, participants from both countries defined this component of word problems as 

a universal characteristic that is quite similar in both cases.  Mathematical language and 

calculations may not differ across nations, but emphasis given to them was different 

between Turkish and the U.S. teachers.  Classroom observations and videotapes reveal 

that Turkish teachers emphasized mathematical explanations, formulas, and calculations 

in word problems more than the context of the problems and semantic structure, whereas 

U.S. teachers spent a lot of time on identifying key information, making sense of the 

problem context, and thinking through.  Word problems help learners develop critical 

thinking and problem solving skills, and achieve cognitively challenging tasks when they 

are encouraged to deal with the context of the problems rather than just compute 

mathematical operations.  The emphasis on the semantic structure and the context of 

problems could make the word problems more interesting, intellectually challenging, and 

relevant. 

 Participant teachers’ perceptions of similarities and differences between 

their instruction and that of their international partners. Similarities observed by the 

U.S. participants related to their Turkish partners’ teaching can be explained as follows.  

Similarities noted by the U.S. teachers were good content knowledge, making 
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connections between units, and providing clear mathematical explanations on 

calculations well as procedures.  Good content knowledge is a crucial element for 

successful teaching and learning.  The similarities could have been because all four 

participants from both countries had more than 15 years of teaching experience and had 

advanced degrees.  Classroom observations also supported that all teachers knew the 

content of their lessons well.  According to John, providing clear mathematical 

procedural explanations was something in common between the two countries, although 

Turkish teachers emphasized them more and spent more time on calculations.  As 

discussed earlier, it mainly was procedural knowledge conveyed in the Turkish lessons.  

Explaining mathematical procedures and strategies helps students acquire this type of 

knowledge.  On the other hand, the U.S. teachers’ mathematical explanations often took 

place after having students make meaning of the given problem context and after 

extracting information from the students. 

 Retrieval of previous knowledge and making connections between units was 

another similarity between Turkish and U.S. participants’ lessons.  Making references to 

other units helps learners to transfer their previous knowledge when they are asked to 

remember that piece of information and decide how and where to use it.  U.S. participants 

often gave clues of what students may need from previous lessons while Turkish teachers 

reminded and even defined exactly what students needed to solve the problem.  Although 

teachers making connections was identified as a common feature of both Turkish and 

U.S. lessons, how the teachers made the connections was different.  

 According to Turkish participants, the way they teach word problems was similar 

to what they saw in the videotaped lessons of their U.S. partners.  The similarity they 
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pointed out was the steps followed to solve word problems.  In fact, one of the survey 

questions asked survey participants to put the steps given in the order they usually follow 

while teaching word problems.  The survey results revealed that Turkish and U.S. survey 

participants followed similar steps while teaching word problems.  Although both 

quantitative and qualitative data pointed out this similarity between the two cases, 

emphasis on some steps such as using appropriate formula and understanding the 

narrative of the problem varied between Turkish and U.S. participants.   

 Differences noted by U.S. participants related to their international partners’ 

instruction can be explained as follows.  According to the U.S. participants, word 

problems instruction in Turkey was a lecture-based, test-driven, and traditional way of 

teaching where practices such as student participation, questioning, reasoning, and 

multiple forms of representations largely were missing.  Participant teachers also noted 

that they have seen the Turkish teachers’ instruction for only two class periods and these 

two teachers might have taught differently if there was not the pressure of the national 

curriculum and standardized testing.  Survey findings also indicated that the Turkish 

teachers often utilize teacher-centered and concrete-visualizing practices while their U.S. 

colleagues reported that they frequently use student-centered and analytical practices in 

their word problem instruction.  Both Maria and John thought being in a independent 

school and not having to follow a national curriculum definitely gave them the flexibility 

to modify their lessons based on students’ needs and pace and to incorporate mostly 

student-centered practices.  Even though Turkish high school mathematics teachers might 

feel restricted to implement the practices they want, they still can seek opportunities to 
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involve students in the learning process and try practices that will help students develop 

conceptual knowledge while learning how to solve mathematical word problems.  

 According to the Turkish teachers, their U.S. partners’ lessons were different from 

their own teaching in the sense that the U.S. participants incorporated practices such as 

questioning, promoting critical thinking, technology integration, and collaborative group 

work.  When Turkish teachers were asked their thoughts about the videotapes they 

viewed, they started discussing why they were not able to do what the U.S. teachers were 

doing in their lessons.  They expressed their frustration with the system and its inevitable 

consequences on their teaching.  Curricular pressure and standardized testing put a lot of 

pressure on Turkish teachers and how they instruct.  Both Turkish teachers were 

experienced, devoted teachers who advocated for their students’ academic success.  

During the focus group interview, Turkish teachers noted if U.S. participants were to 

teach in Turkey, the U.S. participants would have to conform to the system and deal with 

its consequences in the classroom.  Turkish participants thought that they would teach in 

a very similar way if they were to teach at a private school in the United States.  Turkish 

national curriculum should be reconsidered to give teachers the flexibility to incorporate 

student-centered effective practices that promote critical thinking and problem solving 

skills.  Teacher education programs also should address this issue in order to fully 

prepare and equip teachers with practical pedagogical content knowledge.  

RQ 6. Cross-examination of Mathematics Instruction 

 Qualitative findings pertaining to this research question were examined in the 

responses that the participants gave to the following focus group interview question: How 

do you think the cross-examination of teaching practices will influence your way of 
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thinking about word problems instruction?  Reflection on their own practices and cross-

examination across STEM disciplines and throughout their teaching career were 

corresponding codes related to this research question.  All teachers thought cross-

examining teaching could help teachers critically reflect on their own practices.  

Qualitative findings supported the benefit of examining classroom instruction across 

STEM disciplines and throughout their teaching career.  

Discussion of RQ 6 

 In order to critically reflect on taken-for-granted practices, teachers need to step 

outside their own comfort zone and reflect on their “tried and used to” practices through 

critical lenses, first by examining others’ practices and then their own.  Selim used the 

analogy of the mirror to illustrate that “whatever we observe during cross-examination is 

in fact a reflection of one’s unnoticed mistakes, overemphasized practices, and missing 

crucial aspects of teaching and learning.” Selim pointed out that not only in the 

mathematics discipline, but teachers also should examine classroom instruction across 

STEM disciplines.  All participants saw examining other teachers’ instruction very 

crucial to stepping outside the daily routine of teaching and exploring alternative 

effective practices.  Although all participants pointed out the benefits of cross-

examination of instruction, they all noted they do not have the luxury of observing each 

other’s instruction due to time constraints and pressure to cover the curriculum.  Teachers 

should be encouraged and even given extra credit for observing their colleagues not only 

within the mathematics discipline and during their primary years in teaching profession, 

but also across disciplines and throughout teaching career.   
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 Both U.S. participants had international experiences in mathematics education.  

Due to their previous experiences, both teachers were able to critically examine the 

Turkish teachers’ lessons.  Maria received her education in her home country where all 

education is based on standardized testing and teachers are seen as the authority of the 

classroom.  John taught mathematics in foreign countries with similar cultures of 

schooling as Turkey.  Therefore, the videotaped Turkish lessons were not surprising to 

both Maria and John; in fact, they were able to point out some issues with Turkish 

lessons and possible factors causing these issues.  Their perspectives shed light on the 

Turkish teachers’ instruction because it was an outsider’s look inside, which can be 

considered more objective than an insider’s reflection on their own practices (Hiebert et 

al., 2003).  More international cross-case studies should be conducted in the field of 

mathematics education to provide teachers insights from different mathematics 

classrooms so they can develop an understanding of alternative practices and critically 

examine their own instruction.  

Final Summary and Discussion 

 This naturalistic multiple case study investigated instructional practices used by 

private/independent school teachers in Turkey and the United States, similarities and 

differences between their practices, factors impacting their instructional decisions and 

approaches to teaching word problems, and the influence of culture on teachers’ word 

problems instruction.  Study findings were in line with the researcher’s experiences in 

both countries and also with the findings from the literature reviewed.  There were no 

significant differences in the items related to general problem solving practices while 

statistically significant differences were observed in a few items pertaining to specific 
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problem solving practices and types of word problems between the Turkish and U.S. 

participants’ responses.  Qualitative data shed light on where these differences might lie 

and what may lead to such distinctions between the two cases. 

 Qualitative data from classroom observations, videotapes, and focus group 

interviews revealed that some teaching practices like questioning and technology 

integration and the types of word problems incorporated such as rigorous and level 

appropriate problems were common between cases.  However, the reasons why U.S. and 

Turkish teachers adopt certain practices and types of word problems are varied.  Survey 

findings reveal that U.S. teachers frequently used concrete-visualizing practices, student-

centered practices, and practice-exercise type of word problems, whereas Turkish 

teachers utilized concrete-visualizing practices, teacher-centered practices, and practice-

oriented problems most often while teaching word problems.  A comparative study by 

Demir (2006) provided findings that support this finding of the current study.  Demir 

(2006) compared the philosophical basis of pedagogical beliefs and practices of Turkish 

and American middle school teachers.  Study findings indicated that Turkish teachers’ 

pedagogical beliefs and practices are influenced mostly by essentialism, while American 

teachers’ pedagogical beliefs and practices are progressive-oriented.  Essentialism 

emphasizes the subject matter and focuses on discipline and order through homework, 

testing, and recitation, whereas progressivism stresses more on the student as learner, 

cooperative group activities, and learning experiences (Ormstein & Levine, 1993).  The 

findings of the present study concur with those found in Demir’s (2006) study, which 

support philosophical and culturally-relevant bases that underpin the practices employed 

by U.S. and Turkish teachers.  
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 Survey participants were asked general questions about their use of primary and 

supplementary resources for word problems instruction and the time they spent on word 

problems activities.  Both Turkish and U.S. participants reported that they use textbooks 

and online resources as their primary sources for word problems instruction.  One 

interesting difference between teachers from both countries is that Turkish teachers 

tended to rely on question banks whereas U.S. participants utilized a variety of resources 

including university math projects, interactive software, workbooks, and websites.  Study 

findings also indicate a statistically significant difference in the time Turkish and U.S. 

teachers spent on word problems weekly.  In Turkey, ninth grade teachers have one 

month to cover a unit on word problems.  However, U.S. teachers have more flexibility to 

cover word problems continuously throughout the year.  

 The current study found that U.S. and Turkish teachers revealed parallel results in 

regard to the factors impacting instructional decisions and approaches to teaching word 

problems.  Qualitative data from focus group interviews indicate the following influential 

factors: curriculum, university entrance examination, teaching and learning experience, 

school environment, and students’ perceptions of word problems.  Participants in both 

countries reported that their teacher education program and professional development 

programs have the least influence on their practices.  These testimonies raise important 

questions about what teacher preparation programs should offer to help teachers develop 

effective instructional practices in math.  Teacher education programs should provide 

pedagogical content knowledge that is practical and meaningful for pre-service teachers.  

More professional development opportunities should be developed to help teachers make 

word problems instruction more effective and interesting for students.   
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 Teacher approaches to word problem instruction are also a function of their 

schooling norms.  This study found that culture has an influence on the teachers’ use of 

teacher-centered versus student-centered practices, their perceptions of teacher and 

student role in the learning process, and the opportunities created for student engagement.  

Although the influence of culture on teachers’ instruction is not explicit and easy to 

observe, the interview participants referred to some aspects of schooling in their nations, 

which suggests a cultural influence at work.  According to the U.S. teachers, Turkish 

culture must have shaped the extent of student engagement, emphasis on exam 

preparation, internalized roles such as the teacher as the authority, and students as passive 

learners.  Although Turkish participants did not point out the impact of American culture 

on U.S. participants’ teaching, they emphasized active student engagements where the 

teacher acts as a facilitator/coach and the student is an active participant. 

 Another significant finding of the current study was the benefits of doing an 

international cross-examination of teachers’ practices.  Although teaching is a common 

activity embedded within a culture, it may be difficult for insiders to identify what part of 

their teacher is impacted by their culture (Hiebert et al., 2003).  Teachers should step 

outside their circle and critically examine their own instruction through someone else’s 

eyes.  Interview participants from both countries pointed out that this can be possible 

with a cross-examination of teaching among teachers of the same discipline or across 

disciplines throughout teacher careers.  

Conclusion 

 The purpose of this naturalistic multiple case study was to investigate pedagogical 

differences and similarities among practices used to teach word problems in private 
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schools of Turkey and the United States and to examine the factors impacting teachers’ 

instructional decisions and their approaches to teaching word problems as well as the role 

of culture in teaching and learning math word problems.   

 The study found that the Turkish and the U.S. interview participants used some 

similar practices as well as some different ones in their word problems instruction.  

Similar practices across both groups included the use of technology and retrieval of 

previous knowledge.  Different practices utilized by Turkish participants included 

schema-based instruction, graphic representations, scenario method, lecturing, 

questioning for confirmation, use of formulas, and redundant instruction.  Unlike Turkish 

teachers, U.S. participants used questioning, reasoning, use of multiple representations, 

and group work.  Although no statistically significant difference was found between the 

Turkish and U.S. teachers’ practices, survey findings report that Turkish teachers often 

used teacher-centered whereas U.S. participants used student-centered in their word 

problems instruction.  Another interesting difference is the types of word problems used 

by Turkish and U.S. participants.  Real life applicable, rich, relevant, multilayered, 

practical, and true problems were incorporated by U.S. teachers while Turkish teachers 

tended to use poor, explicit, contrived, and irrelevant problems in their instruction.  The 

factors impacting instructional decisions and approaches also were examined and helped 

the researcher explain why some certain practices were utilized frequently while others 

were not used that often by Turkish and U.S. participants.  An interesting finding was that 

teachers from both countries rated their teacher education programs as the least 

influential factor on their word problems instruction.   
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 Although participants from both countries did not explicitly identify cultural 

influence on their international partners’ teaching as well as on their own instruction, they 

pointed out some aspects of mathematics instruction in Turkey and the United States that 

might have been shaped by the cultures of these nations.  Participants indicated less 

student engagement in Turkish classrooms where teachers are seen as the authority and 

students are passive learners, whereas teachers act as the facilitator/coach and students 

are active participants in the U.S. classrooms.  The researcher expected to see the 

influence of culture on the semantic structure and the context of word problems as well.  

However, none of the interview participants touched upon the effect of culture on the 

context and semantic structure of word problems and it was difficult for the researcher to 

make a general statement in this regard by observing only two lessons per teacher.    

  Although there are many research studies dealing only with effective practices in 

teaching word problems or comparing student achievement in mathematic across nations, 

limited research on word problem instruction across international contexts has been 

conducted.  The results of this naturalistic study are promising in the sense that they 

provide teachers an opportunity to examine the word problem instruction of mathematics 

teachers while critically reflecting on their own instruction to detect their taken-for-

granted practices and to improve their instruction.  Also, study findings recommend 

teacher education programs in both countries to reexamine the content and efficacy of 

their program outcomes to improve the quality of teacher candidates’ experiences.  

Although the content and the structure of the national university entrance examination in 

Turkey have changed many times in the past, national examinations still are emphasized 

greatly in schools.  The Turkish Ministry of National Education should find ways to 
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reduce the over-reliance on university entrance examination and to improve teachers’ 

pedagogical content knowledge in math by providing more professional development 

opportunities.  Both qualitative and quantitative data point out the lack of professional 

development activities related to word problems instruction.  In order to provide support 

for inservice teachers, workshops, seminars, or other forms of professional development, 

opportunities should be made available to mathematics teachers in both countries.  

Recommendations 

 Recommendations for future research are presented as follow: 

1. Further studies that examine the impact of student engagement, questioning, 

and reasoning on students’ development of critical thinking and problem 

solving skills in math are necessary because it is more likely that students will 

develop such skills when they are involved actively in engaging problem 

solving activities while solving problems.  

2. There is a paucity in the literature in regard to international studies comparing 

math word problems instruction through cross-examination.  There should be 

more studies involving cross-examination of teachers’ practices across 

countries because there is a great potential of such studies to help teachers 

improve the quality of their instruction. 

3. The current study conducted only two observations of each teacher’s 

instruction and only two teachers from each country participated in the cross-

examination of international teachers’ instructional practices.  Further studies 

should examine more than two class periods per teacher to determine a wider 

range of practices teachers use that may not be captured through limited 
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observations. It also is important to observe consecutive lessons of the same 

participating teachers to the same group of students because a teacher may 

implement varying practices depending on students’ needs.   

4. A follow-up visit and an interview with the same teachers should be 

conducted to see if the cross-examination of teaching had any influence on 

participant teachers’ practices.  

5. The sample in this study included 57 private and independent high school 

mathematics teachers from selected areas in South Florida and Western 

Turkey in the quantitative portion of the study, and two ninth grade 

mathematics teachers from a private Turkish high school and two ninth grade 

Algebra teachers from an independent school in the United States in the 

qualitative portion of the study.  In addition, the research was time-sensitive 

and, as a result, the researcher was able to recruit only a limited number of 

teachers.  Future studies should look at a larger sample of teachers from 

multiple private school sites in both countries.  Having a larger sample size 

could increase the generalizability of the study findings.  

6. Participants of the current study took an online survey via SurveyMonkey, 

which can be completed only if questions are attempted in chronological 

order.  Failure to do so prevents respondents from answering all items in the 

survey.  Not all participants finished the survey to the last question.  This may 

be because of the length of the survey and the number of open-ended 

questions.  Researchers may consider conducting a shorter version of the 

survey in order to achieve a higher return rate.   
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7. A pre- and post-test could be given to examine changes in teachers’ 

instructional practices and approaches as well as students’ engagement. 

8. Teacher partnership programs should be encouraged across countries, which 

will make it possible for more teachers to examine their colleagues around the 

world and get familiarized with a variety of alternative practices.  These 

programs offer teachers an opportunity to visit each other’s classes (physically 

or virtually); observe each other’s instruction; and exchange resources, lesson 

plans, and ideas.  Education researchers also could study the benefits of 

teacher partnership programs for teachers and students. 

 The following are recommendations for curriculum developers.  

1. In the current study, participant teachers who graduated from accredited and 

recognized teacher education programs reported that their teacher education 

training had the least influence on their instructional decisions.  Participants 

felt that they did not get the sufficient pedagogical training and relevant math 

content that teachers need to be able to teach at the secondary level.  College 

math often emphasizes theoretical concepts and lacks real word relevance.  

Since the researcher had a small sample size, the findings about teachers’ 

perceptions about the usefulness of teacher education programs have to be 

taken with caution.  Nevertheless, these findings can be instructive for teacher 

education programs to improve pedagogical components of their curriculum.  

Teachers should be provided with relevant and practical teacher training as 

well as pre-service internship and in-service training.  Teacher education 
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program may consider either adding more pedagogy to the math content 

courses or adding more courses related to pedagogy. 

2. Turkish middle and high school mathematics curricula were revised to provide 

less math content but more meaningful learning.  These revisions were put 

into practice in 2013-2014, a few months after the present study was 

conducted (Ministry of National Education Board of Education and 

Discipline, 2013).  Word problems are no longer a separate unit provided in 

ninth grade level, but spread throughout middle and high school curricula.  

Turkish teachers implied that even when their ninth grade students are given 

word problems, they do not possess the necessary skills such as abstract and 

critical thinking and problem solving.  By incorporating word problems at all 

grade levels, students will be able to develop these skills at earlier ages.  

Therefore, Turkish curriculum developers should start introducing word 

problems in the primary school curriculum as early as kindergarten. 

3. Turkish teachers discussed that the national examination has a great influence 

on their instructional decisions and approaches to teach word problems.  

Especially at secondary level of education, teachers teach to the test and 

students study to succeed in the exam.  The Turkish Ministry of National 

Education and Turkish Council and Higher Education should reduce the 

emphasis on the university entrance examination and exam preparation.  

College admission criteria should not depend solely on the exam scores.  

Criteria also might include involvement and achievement in extracurricular 

activities and student interests as well.  
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 The following are recommendations for mathematics teachers.  

1. The current study found that Turkish survey participants often used concrete-

visualizing and teacher-centered practices, whereas their U.S. colleagues 

implemented student-centered and concrete-visualizing practices more often.  

Teachers should combine concrete-visualizing practices with analytical 

practices to encourage transfer of knowledge and to enhance the development 

of critical, analytical thinking, and problem-solving skills necessary for 

learning more advanced and cognitively challenging problems (Kelly et al., 

2003; van Garderen, 2008).  When such practices are well balanced in one’s 

instruction, students will acquire both procedural and conceptual knowledge, 

which will deepen their conceptual understanding and procedural skills 

critical to successful problem solving (Hiebert & Lefevre, 1986).   

2. Qualitative data findings indicate that word problems that engage students 

conceptually have these characteristics: real, relevant, rich, rigorous, level 

appropriate, multilayered, practical, and true problems versus irrelevant, poor, 

explicit, and contrived.  All mathematics teachers regardless of the cultural 

context should increase word problems with those characteristics and use 

fewer irrelevant, poor, explicit, and contrived word problems so that their 

students can deepen their conceptual knowledge in math.  

3. Participants from both countries noted that the cross-examination of teaching 

is beneficial in raising teachers’ awareness about their own teaching.  

Examining the instruction of other colleagues across nations allows teachers 

to identify culturally embedded taken-for-granted practices that are not 
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explicit to them.  It also has the potential to affect student achievement.  

Teachers should be encouraged and even given credit for observing their 

colleagues not only within the mathematics discipline and during primary 

years in teaching profession, but also across disciplines and throughout 

teaching careers.   

4. More professional development opportunities should be provided in order to 

make word problems instruction more relevant and meaningful for students.  

Professional development opportunities can include informing teachers about 

alternative teaching practices, ways to increase student engagement, various 

technological tools that can be used to provide meaningful instruction, and the 

types of word problem they need to use.  Professional learning communities 

also could be encouraged to foster communications and the exchange of ideas 

and experiences among teachers.  Teachers should be encouraged to attend 

such programs and improve their instruction. 
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Appendix B 

Guiding Questions 

Think about the questions below while preparing 3-5 talking points to discuss during 

focus group interview.  

1. What is the most effective teaching practice you could identify in the videotapes 

you were given? And why do you think this is the most effective teaching 

practice?  

2. What is the least effective teaching practice you could identify in the videotapes 

you were given? Why do you think this is the least effective teaching practice? 

3.  What aspects of their teaching seemed different from your own teaching and how 

are word problems generally taught in your country? 

4. What aspects of their teaching word problems could have been improved? Please 

give me a few examples.  

5. What aspects of their teaching might not work for the students in your country? 

Please give me a few examples. 
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Appendix C 

Recruitment Letter 

Dear School Staff, 

My name is Betul Erkan. I am a doctoral student in the Department of Curriculum, 

Culture, and Educational Inquiry at Florida Atlantic University. I am planning to conduct 

a study on mathematics education, specifically math word problem instruction. I will 

employ a survey to collect data from private high school mathematics teachers. The 

purpose of this survey is to investigate differences and similarities between practices for 

teaching word problems in private schools of Turkey and the United States. I would also 

like to examine factors impacting teachers’ instructional decisions and their approaches 

to teaching word problems as well as the role of culture in teaching and learning math 

word problems. The survey will take no more than 30 minutes to complete. In order to 

conduct this survey, I need to reach teachers who teach mathematics at private and 

independent high schools in Palm Beach County and Miami-Dade County.  I would 

appreciate if you can send this letter to the high school mathematics teachers at your 

school.  If teachers wish to participate in this research study that includes completing an 

online survey, they can send an e-mail to me at berkan@fau.edu.  The first 55 teachers 

who would like to participate in the survey will be sent an e-mail with the consent form 

and a link to the survey. Participation is voluntary and all information shared will be kept 

confidential. The study will be conducted with IRB approval. Thank you very much for 

your collaboration.  

Sincerely, 

Betul Erkan 

mailto:berkan@fau.edu
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Appendix D 

Adult Consent Form for Teacher Survey 
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Appendix E 

U. S. Letter of Cooperation 
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Appendix F 

Adult Consent Form for Observation, Videotaping, and Interview 
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Appendix G 

Parent Consent Form 
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Appendix H 

Approval Letter from Institutional Review Board Of Florida Atlantic University 
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Appendix I 

Turkish Ethics Board Approval  
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Appendix J 

Contextual Brief on Turkey and Turkish System of Education 

Turkey (Türkiye), known officially as the Republic of Turkey, is a Eurasian 

country.  Turkey is bordered by eight countries: Bulgaria to the northwest; Greece to the 

west; Georgia to the northeast; Armenia, Azerbaijan, and Iran to the east; and Iraq and 

Syria to the southeast.  Turkey’s location at the crossroads of Europe and Asia makes it a 

country of significant geostrategic importance.  More than 73.7 million people live in 

Turkey.  The capital city of Turkey is Ankara.  The biggest city and the pre-Republican 

capital of Istanbul is the financial, economic, and cultural heart of the country. 

Turkey is one of the six independent Turkic states.  The predominant religion by a 

number of people is Islam.  The country’s official language is Turkish, whereas Kurdish 

and Zazaki languages are spoken by Kurds and Zazas.  

Turkey is a democratic, secular, unitary, constitutional republic with an ancient 

cultural heritage.  Turkey is an independent Turkic state, which has become increasingly 

integrated with the West through membership in organizations such as the Council of 

Europe, NATO, OECD, OSCE, and the G-20 major economies.  

Turkish System of Education 

 Turkey always has been a bridge between the East and the West not only because 

of its geographic location but also its lead on transferring advancement and 

modernization between continents.  The Republic of Turkey was founded by Ataturk, the 

first president of the country in 1923.  A year after the Turkish Republic was founded, the 

Unification of Education Act was enacted and enforced a centralized system controlled 

by the Ministry of National Education (MoNE).  The MoNE is responsible for planning, 

programming, executing, monitoring, and controlling all educational services, including 

developing the national curriculum for each subject matter and assigning teachers to all 

the primary and secondary schools in Turkey.   

Structure of Turkish High School Education: The eight years of primary school are 

compulsory in Turkey (covering ages 6-14), and the government funds their cost. 

Students usually begin school around 8:15 and end at 15:00.  They take an hour for lunch 

in the middle of the day.  Due to overcrowding, some city schools divide their student 

body into two parts, each of which attends a half-day of school.  Until sixth grade, 

Turkish students have a single teacher.  From sixth grade on they have different teachers 

for different subjects.  Students must wear a uniform in primary and secondary school.  

 Secondary education schools can be classified under two categories: (a) general 

high schools, and (b) vocational and technical high schools.  General high schools 

prepare students primarily for higher education and a profession.  On the other hand, 

vocational and technical high schools primarily prepare their students for a profession 

and secondarily for university education.  High school education is not compulsory, but is 

http://en.wikipedia.org/wiki/Eurasia
http://en.wikipedia.org/wiki/Country
http://en.wikipedia.org/wiki/Bulgaria
http://en.wikipedia.org/wiki/Greece
http://en.wikipedia.org/wiki/Georgia_(country)
http://en.wikipedia.org/wiki/Armenia
http://en.wikipedia.org/wiki/Azerbaijan
http://en.wikipedia.org/wiki/Iran
http://en.wikipedia.org/wiki/Iraq
http://en.wikipedia.org/wiki/Syria
http://en.wikipedia.org/wiki/List_of_Turkic_states_and_empires
http://en.wikipedia.org/wiki/Islam
http://en.wikipedia.org/wiki/Turkish_language
http://en.wikipedia.org/wiki/Kurdish_language
http://en.wikipedia.org/wiki/Zazaki_language
http://en.wikipedia.org/wiki/Kurdish_people
http://en.wikipedia.org/wiki/Zaza_people
http://en.wikipedia.org/wiki/Democracy
http://en.wikipedia.org/wiki/Secular_state
http://en.wikipedia.org/wiki/Unitary_state
http://en.wikipedia.org/wiki/Constitutional_republic
http://en.wikipedia.org/wiki/Western_world
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free to all students in public schools.  There also are private schools where the parents 

pay for their children’s schooling.  Although the standards and the curriculum followed 

by both public and private schools are determined and controlled by the MoNE, private 

schools provide better opportunities to their students in terms of “technical equipment, 

the provision of teaching and learning materials, and the qualification of the teachers” 

(Karakasoglu, 2007, p. 794).  

 Since 2005, in the last year of high school education, all the students have to take 

a nationwide university entrance examination (OSS) in order to start higher education, 

regardless of the type of high school from which they graduated.  The students are 

exposed to standardized tests from middle school on to prepare them for the bigger 

challenge they will face at the end of their high school education.  High school education 

is 4-years long in Turkey.  Some schools such as Anatolian high schools have a 1-year 

English preparatory class before ninth grade.   

High School Mathematics Curriculum: According to the secondary school mathematics 

education program prepared by the Ministry of National Education, the main goals of 

high school mathematics education are that the students will be able to attain 

mathematical thinking, translate verbal expressions into mathematical symbols and vice 

versa, develop self-confidence toward learning mathematics and problem solving skills, 

relate and use mathematical concepts and relations in their daily lives, and observe the 

relationship between mathematics and other arts and sciences.  In this report, logic, 

algebra, trigonometry, linear algebra, and probability-statistics are listed as six learning 

areas that are taught during secondary education.  The mathematics classes taken at each 

grade level vary depending on a student’s selection of area of concentration and the type 

of school the student attends.  Word problems are introduced to the students in sixth and 

seventh grade before high school.  Word problems are taught in ninth grade as a separate 

unit under the general topic of numbers. 

Teacher Education in Turkey.  In 1973, the Law on National Education required 

holding a university degree for teachers of all age groups.  A 4-year teacher education has 

been mandatory for all teachers since 1990.  After getting an education degree, the novice 

teachers undergo a 10-month period of practical work under the supervision of an 

experienced teacher.  Teacher education programs consist of four components that are 

general education, professional education, subject matter specialty studies, and electives.  

There is an emphasis on the methods of teaching and practice with new changes in 

teacher education programs. 

In order to be a secondary mathematics teacher, a master-without-thesis degree is 

required.  In order to increase the efficiency of teacher education programs, curriculum 

development, seminars and panels on methods of teaching and implementation of 

practices, study abroad tours, new equipment, and studies on the accreditation of colleges 

of education are provided for school teachers.  
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Appendix K 

Contextual Brief on America and American Education System 

 The United States has gone through significant education reforms in order to 

improve the quality of education and achieve global standards in every subject.  The main 

goal of these changes in the U.S. education system was to better prepare the youth for 

rapidly changing global trends. 

Structure of U.S. Secondary School Education.  An important characteristic of 

the U.S. education system is its decentralized structure.  There is not a national 

curriculum that is prepared and administered all over the country.  The state boards of 

education and local school boards are the local authorities in every state.  The state 

boards of education and local school boards set the teacher and student standards, 

approve the classroom curriculum, and sometimes review the textbook selections.  The 

U.S. Department of Education enforces federal laws to guarantee that all students in 

public school have equal access to quality education.    

 Public and private schools make up the body of formal schooling in the United 

States.  The policies and the regulations of the local school district and state shape the 

organization and the structure of public schools.  On the other hand, private schools, 

religious or secular, adopt various curricular and pedagogical approaches.  As opposed to 

public schools, they have greater flexibility in selecting programs and personnel.  Parents 

tend to choose private school to provide their children with a better education and a safer 

environment than in public schools.  Independent schools can be considered as a subset 

of private schools.  They are nonprofit schools funded by nonpublic sources such as 

tuition, charitable contributions, or church funds, and governed by boards of trustees.  

These schools are independent in terms of setting standards, developing curriculum, 

admitting students, and hiring teachers.  American high schools also offer a wide range of 

extra-curricular activities including drama groups, marching bands, debate teams, clubs 

for volunteer service, and many other clubs.  Basketball, football, soccer, baseball, and 

tennis are some of the sports activities offered by U.S. high schools. 

 In search of excellence in American education, Advanced Placement (AP) and 

International Baccalaureate (IB) programs are offered to students.  In an AP program, the 

students can take college-level courses in high school and earn college credits that they 

can use either in the United States or in 40 other countries.  According to the Department 

of Education, more than 60% of American high schools offer AP courses.  The goal of 

the IB diploma program is to “establish a common curriculum and system of academic 

credits that would be recognized by colleges and universities in other countries” (United 

States of America Embassy, 2008, p. 28).   
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Secondary School Mathematics Curriculum. In order to raise expectations for a 

high school diploma in the United States, high school mathematics curriculum standards 

are given increasing attention.  Many states started to increase the number of credits in 

mathematics required for a high school diploma.  According to the American Diploma 

Project of 2004, some states also require their students to take particular mathematics 

courses such as Algebra I and Geometry.  The organizational format of the standards 

differs from state to state.  Some states organize their standards by course while some 

other states organize them by grade level.  In addition, the number of mathematics 

courses varies in different states and sometimes even locally within the state.  Five states 

in the United States, including Florida, organize the standards for integrated and subject-

based course sequence.   

In Florida schools, students are required to take four years of high school 

mathematic courses or credits as a requirement for their graduation.  According to the 

Florida standards, Algebra I is the minimum course requirement for high school 

graduation.  Word problems are not taught as a separate unit in mathematics curriculum.  

Teachers in the United States incorporate word problems when teaching different units at 

various grade levels.  For example, a U.S. teacher may ask a word problem while 

teaching units like linear equations and inequalities, rational expressions and equations, 

mathematical reasoning and problem solving, loans and financing, simple and compound 

interest, and set theory. 

Teacher Education. Unlike the centralized system of teacher education in 

Turkey, there are state and national authorities that have control over the teacher 

preparation programs in the United States.  In the United States, individual state 

education laws once shaped teacher education programs in each state.  However, in order 

to provide general welfare in all school as stated in the U.S. Constitution, national level 

policy-makers were given the authority to make education policies.   

Teacher status in the United States is no different than in many other countries.  

Public school teachers also earn less than people with other professions at the same level 

of education.  The developments and the standards offered by the National Council of 

Teachers of Mathematics (NCTM) for school mathematics can be considered as one of 

the most significant factors influencing mathematics teacher education in the United 

States (Cooney, 2002).  According to NCTM standards, mathematics is a subject that can 

be learned by all students, and mathematics education should emphasize “problem 

solving, reasoning, communication mathematically, and connecting mathematics to the 

real world” (Cooney, 2002, p. 1541).  Many teacher education programs in the United 

States now have adopted NCTM standards.  

In elementary level mathematics teacher education programs, most students take 

two mathematics courses and one or two courses on teaching of elementary school 

mathematics in the United States.  Many secondary teachers have a major in mathematics 
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or in a math-related field.  They also take extra courses in mathematics education.  The 

variety and the number of mathematics and mathematics education courses offered for 

inservice math teachers depend on the type of institution.   



 

 265 

Appendix L 

Teaching Practices/Word Problems Observation Protocol 

The purpose of the study is to have a more clear and in-depth understanding of what 

teaching practices are used by U.S. and Turkish teachers while teaching word problems, 

lesson features  that may be influenced by culture, and how the content of word problems 

in curriculum differs between the two countries. The table below will be used to guide 

classroom observations.  The observer will focus on the following aspects of classroom 

teaching of word problems: 

1. Word problems used (Examples) 

2. Sequence of the content 

3. Teaching practices used 

4. Lesson features that might represent a cultural pattern  

 

Date: 

Length of observation:
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Descriptive Notes Reflective Notes 

Word Problems Used 

 

 

 

Lesson features that might represent a cultural pattern 

Content Sequence and 

Instructional Practices 
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Appendix M 

Focus Group Interview Protocol 

 

Name of Interviewer:  

 

Name of Interviewees:   Position: 

 

Place:      Date: 

 

Starting Time:    Ending Time: 

 

Introduction: Thank you for agreeing to participate in this research study.  Your identity 

and all the information collected from you will be kept confidential and used only for my 

dissertation research.  The purpose of this qualitative study is to investigate the 

differences and similarities in teaching practices used for word problems between ninth 

grade Turkish and American teachers.  The interview will last approximately an hour.  

Do I have your permission to audio record this interview? 

1. How would you define the purpose for teaching word problems? 

2. Where in the curriculum do you teach word problems in ninth grade? 

3. What do you think are the components of word problems? 

4. Do you develop word problems for your instruction and assessment by yourself or 

with a group of colleagues? 
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a. Can you tell me about the procedure you follow while creating the word 

problems?  

5. How do you think the mathematics curriculum and the system of education 

impact your practices and approaches for teaching math word problems?  

6. To what extent do you think the narrative in the word problems matters? 

7. What are your thoughts about the videotapes you were given? 

8. In what ways does your international counterpart’s teaching of word problems 

differ from your teaching?  

9. What are some similarities between your own teaching and the teaching you 

observed in the videotapes? 

10. Based on the two classroom excerpts that you watched, what are the common 

features that you can attribute to word problem instruction in Turkey or the 

United States? 

11. What role do you think culture plays in shaping teachers’ practices and 

approaches for teaching word problems?  

12. How do you think cross-examination of teaching practices will influence your 

way of thinking about word problem instruction?  

 

Conclusion: Thank you very much again for taking the time to participate in this study. 

Your contribution is greatly valued and appreciated. I assure you that all information will 

be kept confidential.  May I contact you again if any clarification is necessary?   
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Appendix N 

Survey Items 

Survey Questions and Items 

Q-8) Factors impacting teachers word problem instruction 

a) Teacher Ed. Program Attended 

b)Textbooks 

c) Colleagues 

d) The way they were taught  

e) Professional Development 

Q-13) General problem solving practices 

a) Dividing problem into sub-problems 

b) Evaluating one’s plan 

c) Evaluating one’s solution 

d) Identifying key information 

e) Making a plan 

f) Hypothesis generating 

g) Hypothesis testing 

h) Estimating 

i) Testing trial-error approach 

j) Identifying the target goal* 

k) Computation 

Q-15) Specific problem solving practices 

a) Teacher modeling of problem solving procedures 

b) Having students represent problems visually on paper using diagram 
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c) Having students represent problems visually on paper using illustrations 

d) Having students represent problems visually on paper using charts 

e) Having students think “out loud” their thoughts as they solve problems 

f) Giving students problems to represent through hands-on materials and diagrams 

g) Having students represent problem situations orally 

h) Teaching students to underline key word in the problem 

i) Having students represent problem solutions in writing 

j) Teaching problems for specific content domain areas 

k) Teaching the use of analogies to understand word problem situations 

l) Having students pose new problems from given facts and information 

m) Using analogies to relate problem situations to information already known 

n) Drawing links between topics 

Q-16) Specific problem solving practices 

a) Having students learn through doing exercises 

b) Having students work on their own 

c) Having students consult a neighbor from time to time 

d) Teaching each topic from the beginning, assuming students know nothing 

e) Having students use only the methods I teach them 

f) Explaining concepts/process carefully first to minimize student errors 

g) Following the textbook closely 

h) Following the worksheets closely 

i) Going through one method for doing each question 

j) Encouraging students to make mistakes 

k) Encouraging students to discuss their mistakes 



 

 271 

l) Having students work collaboratively in pairs 

m) Having students work collaboratively in small groups 

n) Encouraging students to discuss their ideas 

o) Jumping between topics as the need arises 

p) Figuring out which parts students already understand and don’t teach those parts 

q) Teaching each student differently according to individual needs 

r) Comparing different methods for solving the questions 

s) Having students choose which questions they tackle 

t)Encouraging students to invent their own methods 

 

Q-17) Types of WP 

a) I give students practice at problem representation of ill-defined problems that are not easy to 

understand. 

b) I give my students practice with problem situations for which they should know the procedures 

for solving them. 

c) I give my students practice with problem situations that are straightforward. 

d) I give my students practice with problem situations that are familiar. 

e) I give students practice with problem situations that are hard. 

f) I give students practice with problem situations that are unfamiliar. 

g) I only give students problem situations that I know they have been taught the procedures for 

solving them. 

h) I give my students practice with problem situations that have no readily evident procedures 

that can be used to solve them. 

i) I give my students practice with ill-defined problem situations that must be divided into parts. 
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j) I give my students practice with ill-defined problem situations that must be solved in a 

methodological manner. 

k) I give my students practice with ill-defined problem situations that must be solved reflective 

manner. 

l) I give my students practice in representing problems that are clearly defined and easy to 

understand. 

m) I give my students practice with well-defined problem situations that have clear procedural 

solutions. 

n) I plan problem-solving tasks that will make my students struggle to develop a solution. 

o) I provide the narrative component of the word problem to enhance student understanding of 

the problem. 

p) I provide the narrative component of word problems to enhance student problem-solving skills. 

q) I create word problems in which I address student interests to personalize word problem 

instruction 

r) I select word problems to use in my instruction only from the textbooks. 

s) Students start with easy questions. 

t) Students work up to harder questions. 

u) I tell students which questions to tackle. 

v) Students learn through doing exercises. 
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