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Empirical research indicates that students, when solving tasks, frequently use superficial similarities to find the right algorithm. Furthermore, mathematics textbooks continue to use a teaching design that supports rote learning. This kind of approach creates difficulties in terms of promoting proportional reasoning as well as other mathematical skills. The purpose of this study is to examine the extent to which selected Grade 7 Japanese and Turkish textbooks provide opportunities to use creative mathematical reasoning, in terms of proportion topics. The results imply that proportion topics in the selected Turkish textbook mostly design opportunities for students to use algorithmic mathematical reasoning. However, Japanese textbook provides more creative mathematical reasoning opportunities.

Introduction

Proportional reasoning is a very important skill that students must acquire in middle school. The National Council of Teachers of Mathematics (NCTM) (2000) has highlighted that proportional reasoning should be "an integrative theme in the middle grades mathematics program" (p. 212). Being able to reason proportionally, on the one hand, plays a key role in the meaning of many mathematical content areas (e.g. similarity, trigonometry, probability), while at the same time constituting the basis of the concepts (e.g. speed, density) often encountered in real life [START_REF] Lesh | Proportional Reasoning[END_REF]. However, most students struggle with developing proportional reasoning, and one of the reasons for this failure is related to weak teaching-design methods. Typically, a textbook on the subject of ratio and proportion starts by showing the different ways of writing the ratio, and the proportion is defined as two equal ratios. Then, students usually focus on finding answers to similar questions in the cross-multiplication algorithm. Students frequently decide that a task involves a proportion following superficial cues such as, "the problem gives 3 numbers, and 1 other number is missing". When solving this type of proportion task, students only need to recognise the task, insert the relevant numbers, and perform the calculation (Labato & Ellis, 2010). In this process, only the result is important; students do not usually concern themselves with proportional reasoning. The correct solution to this kind of example or task used by students is insufficient to show that a degree of proportional thinking has occurred at the desired level. The repetition of similar questions will allow for more practice of multiplication and division rather than improving proportional thinking. Furthermore, the continuance of such algorithmic questions will result in the student not being sufficiently educated about the multiplicative relationship required for proportional thinking. Instead, situations in which students create their own solutions will provide opportunities for them to connect with previous information and, in particular, allow them to improve multiplicative thinking (Labato & Ellis, 2010).

Unfortunately, this kind of instructional design that uses highly algorithmic tasks is presented in the textbooks. Textbooks frequently provide questions that are similar to each other, and students are expected to engage in solving them [START_REF] Boesen | The relation between types of assessment tasks and the mathematical reasoning students use[END_REF][START_REF] Hiebert | What research says about the NCTM standards[END_REF]. Studies also show that students who decide on which algorithm to use when solving a problem with superficial evidence usually try to remember the algorithm and then try to find the result [START_REF] Mcneal | Learning not to think in a textbook-based mathematics class[END_REF][START_REF] Kamii | To teach or not to teach algorithms[END_REF]. This situation is similar to proportional reasoning in Turkish and other countries' textbooks. The research indicates that proportional reasoning tasks in various countries' textbooks are mostly low-level and contain highly familiar routine problems [START_REF] Da Ponte | Proportion in school mathematics textbooks: A comparative study[END_REF][START_REF] İncikabı | A Comparative Analysis of Ratio and Proportion Problems in Turkish and the US Middle School Mathematics Textbooks[END_REF]. Learning to reason proportionally takes effort and time, and in addition to routine problems, non-routine problems are also needed to help students develop. The algorithms presented without letting students create the ideas they need will not provide them with opportunities to improve their proportional reasoning skills (Labato & Ellis, 2010).

Textbooks play a key role in many important areas, such as teaching design and student achievement. Since mathematics textbooks are a bridge between students and teachers, it could be said that textbooks are effective tools that offer students learning opportunities [START_REF] Rezat | A model of textbook use[END_REF]. Due to this important role of the textbook, it could be considered as a mediator between the intended and the implemented curriculum (Schmidt, McKnight, & Raizen, 1997), and therefore, textbooks are important research areas in terms of mathematics education. Due to the important roles of textbooks and proportional reasoning, it is possible to find both national (Bayazıt, 2013;[START_REF] Dole | The capacity of two Australian eighth-grade textbooks for promoting proportional reasoning[END_REF] and cross-national studies [START_REF] Da Ponte | Proportion in school mathematics textbooks: A comparative study[END_REF][START_REF] İncikabı | A Comparative Analysis of Ratio and Proportion Problems in Turkish and the US Middle School Mathematics Textbooks[END_REF]. Although there are studies on how the Turkish reform curriculum handles mathematics education, studies about how to design the contents of proportional reasoning in textbooks are very limited. For this reason, this cross-national study will make an important contribution to those who prepare education programmes, as well as textbook authors.

The aim of this research is to compare the extent to which selected Grade 7 Japanese and Turkish textbooks provide opportunities for creative mathematical reasoning in terms of proportion.

The two central research questions in this investigation are as follows:

1. To what extent does the teaching design of selected Japanese and Turkish textbooks support the development of creative reasoning in the chapters on proportion? 2. What kind of reasoning is expected from students for solving the tasks presented in the textbooks?

Conceptual framework

Algorithms are important components in mathematics education; however, algorithms presented to students without preparing an adequate background prevent the development of mathematical skills. The students will use the algorithms they have learnt to solve the questions that they classify as superficial. This process, like any mathematical skill, will prevent the development of the desired level of proportional thinking (Labato & Ellis, 2010). Lithner's framework of mathematical reasoning types sets apart algorithmic and creative reasoning, and so it could present a different perspective that examines the extent to which textbooks promote the development of proportional reasoning.

In this study, Lithner's framework of mathematical reasoning types will be used [START_REF] Lithner | A research framework for creative and imitative reasoning[END_REF], which was first created as a result of empirical studies in the field [START_REF] Bergqvist | Upper secondary students task reasoning[END_REF][START_REF] Lithner | Mathematical reasoning in calculus textbook exercises[END_REF][START_REF] Lithner | A research framework for creative and imitative reasoning[END_REF]. Throughout those studies, reasoning was defined as "the line of thought adopted to produce assertions and reach conclusions in task-solving" (Lithner, 2008, p. 257). [START_REF] Lithner | A research framework for creative and imitative reasoning[END_REF] identified two main reasoning types: Imitative Reasoning (IR) and Creative Reasoning (CR). The main distinction between these two reasoning types is that IR can be identified as copying a solution process or as using an algorithm directly from a source example or from a textbook narrative, whilst CR creates a product from a creative mathematical thinking process (Figure 1). MR is characterised by the idea that "the strategy choice is founded on recalling a complete answer, the strategy implementation consists only of writing it down" (Lithner, 2008, p.258). An example of this is writing a proof step that has already been memorised. The AR sequence should function as follows: "the strategy choice is to recall a solution algorithm. The remaining reasoning parts of the strategy implementation are trivial for the reasoner, only a careless mistake can prevent an answer from being reached" (Lithner, 2008, p. 259).

CR can also be separated into two sub-categories: Local Creative Reasoning (LCR) and Global Creative Reasoning (GCR).

LCR contains major parts of IR (e.g. recalling facts and using algorithmic sub-procedures), and minor parts of CMR. This means that a LCR task solution is always based on algorithms, although the student needs to modify the algorithm locally in a "non-trivial" way. A GCR task does not have a solution that is based on an algorithm, and therefore requires CR throughout the whole tasksolving process. GCR may contain construction of an example, proof of something new, or modelling [START_REF] Bergqvist | Upper secondary students task reasoning[END_REF].

CR fulfils the following three properties:

1. "Novelty: a new (to the reasoner) reasoning sequence is created or a forgotten one is recreated". 2. "Plausibility: there are arguments supporting the strategy choice and/or strategy implementation motivating why the conclusions are true or plausible". 3. "Mathematical foundation: the arguments are anchored in intrinsic mathematical properties of the components involved in the reasoning" (Lithner, 2008, p. 266).

For the analysis of this study, textbooks will be examined as having two main parts: the tasks and examples provided to the students. In this study, a mathematical task is defined as a question that requires a solution from students, whilst an example is defined as a question that is given with an appropriate solution or solution process.

Method

Japanese and Turkish textbooks were selected for this study. The reason for this choice is primarily the success of Japanese students in international examinations, such as Trends in International Mathematics and Science Study (TIMSS). The 2015 TIMSS results saw 15-yearold Japanese students ranked 5 th , and Turkish students ranked 40 th , in terms of mathematics performance. The results of the 2015 TIMMS for Grade 8 students on the topics of "ratio, proportion and percent" emphasised the difference between the achievements of students from these countries. In response to questions within this study, 67% of Japanese students got the correct answers, compared with just 34% of Turkish students.

The textbooks that have been chosen for analysis in this study are Mathematics International Grade 7 (Fujii & Matano, 2012), published by Tokyo Shoseki, and Mathematics Textbook Grade 7 [START_REF] Bilen | Ortaokul matematik 7 ders kitabı[END_REF], published by Gizem in Turkey. These two textbooks were passed through an approval process by their respective governments for use in classrooms in these two countries. The Tokyo Shoseki series, which has been translated into English, has a big market in Japan [START_REF] Miyakawa | Comparative analysis on the nature of proof to be taught in geometry: the cases of French and Japanese lower secondary schools[END_REF].

For the purpose of this study, only the proportion chapter was examined. The proportion topic is included in the Grade 7 textbook in both countries. In the Grade 7 Turkish textbook, the chapter on proportion is presented with two subdivisions, including nine examples and ten tasks. In the Grade 7 Japanese textbook, there were only three examples and 18 tasks in the proportion chapter.

The examples and tasks were examined for analysis and were classified according to mathematical reasoning frameworks. Although the CR process is similar to the solution structure of non-routine problems, the framework is more focussed on the distinction between imitation and creation [START_REF] Lithner | Principles for designing mathematical tasks that enhance imitative and creative reasoning[END_REF]. For this reason, templates and solutions were considered. If the example/task could be solved with previous algorithms without any modification, they were classified as AR, whilst if the example/task could be solved with previous solution processes yet needed some modification to this process, they were classified as LCR. However, if the example/task did not have a solution that was based on an already-given algorithm and required CR throughout the whole solution process, it was classified as GCR.

Figure 2 shows two examples from the Grade 7 Turkish textbook in the proportion chapter. These examples were classified as AR, as they present a teaching design that simply requires replacing the appropriate numbers in the template solutions in order to do the calculations correctly.

1. You need 2 cups of rice and 3 cups of water to cook rice. In this case, how much water is needed for 1 cup of rice?

2. 12 small bottles of 50ml cologne costs 15 TL.

If you want to buy 1 small bottle of 50ml cologne, how much would it cost? There are five tasks at the end of the chapter, which students are required to solve. However, to complete these tasks, they only need to remember the previous solution process. Students need to replace the numbers in the template and perform basic calculations to obtain the solution. For this reason, the task below (in Figure 3) is classified as AR.

1) If 3 buses have 132 seats, how many seats are there in 1 bus? The task below (in Figure 4), taken from the Japanese textbook, was determined to be of the LCR type. There are no similar tasks from previous examples, and so students cannot solve them by directly using cross multiplication algorithms (a:b=c:d); instead, they need to carry out local modifications to the previous solution methods (160+4x:60+3x=2:1). The example below (in Figure 5), taken from the Japanese textbook, was determined to be GCR. This example investigates whether "3: 4 = 6: 8" is true. There is an argument given that "if a: b = m: n then a. n = b. m", and it is then proved using mathematical foundations. Finally, the example presents a generalisation, which provides the student with a totally new creative process with regards to the proofing argumentation. 

Results

In this chapter, the pilot study results of the classified mathematical reasoning types in the proportion chapters in Turkish and Japanese textbooks are presented (Tables 1 and2). The first conclusion drawn from the report of the study is that the Turkish textbook features no GCR-type tasks or examples, and furthermore, ten of the tasks within the chapter do not even require any CR reasoning. These results show that the Turkish textbook only provides limited and weak opportunities for students to perform CR. In addition, the Turkish textbook's teaching style mostly shows the necessary algorithm for solving a specific task within the examples, which means that when the students are solving the tasks at the end of the chapters, these algorithms can be used directly. This type of teaching style mostly supports IR, especially AR. In contrast, within the Japanese textbook's proportion chapter, there is a total of three examples. Two of these examples are classified as AR, and the other example is classified as GCR. There are 18 tasks for the students to solve, with seven of these tasks requiring CR. This result reveals that the Japanese textbook provides more, and stronger, opportunities for CR than the Turkish textbook in the proportion chapter.

Discussion

The development of proportional thinking is a milestone for students, especially for those who take many years to progress. In this process, students will be supported by different problem-solving situations as much as possible, to support healthy development. The mathematical reasoning framework has shown that the Grade 7 Turkish textbook mostly provides opportunities for AR only in terms of learning proportion, in contrast to the Grade 7 Japanese textbook.

Algorithms have an important place in mathematics, as they are an effective solution to a general class task. There are short-term gains and benefits, such as the 'quick response to tasks'; however, AR can be a barrier to obtaining effective skills that can be used in the long term. Using algorithms in proportional reasoning can create the same problem. A teaching design based solely on using algorithms will, in the long term, allow students to solve familiar tasks that they recognise as only being superficial. The fact that students are engaged in different problem situations that require CR will lead them to understand the components of proportionality (multiplicative thinking, absolute thinking, etc.) in greater depth. Proper use of CR in the textbooks would contribute to the solution of this problem and should enable further development of students' mathematical ability. The results of this study offer useful information on content design for educators, especially textbook authors. Applying the process should provide teachers with insights into the strengths and weaknesses of the textbooks being employed and enable them to make effective decisions about the selection and use of textbooks. In future studies, the comparison of different book series from different countries will provide new data that could be used to evaluate the results of the study in a wider context.
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Table 1 : Classification of tasks and examples in the Turkish textbook Table 2: Classification of tasks and examples in the Japanese textbook

 1 

		Example	Task	Total
	MR	0	0	0
	AR	9	10	19
	LCR	1	0	1
	GCR	0	0	0
	IR (MR + AR)	9	10	19
	CR (LCR + GCR)	1	0	1