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Proof is a defining feature of mathematics and fundamental aspect of instructional programs in all grade levels. To make proof central to all students' mathematical experiences, preservice teachers need to have a solid understanding of proof (Stylianides, et al., 2005). This study aims to inform the knowledge and abilities of preservice teachers by testing and extending what is currently known about their knowledge of proof by induction, knowledge of proof by deduction, knowledge of proof methods and the nature of proof. Besides, proof schemes of preservice teachers were investigated. The approach of Stylianides at al. (2005[START_REF] Stylianides | Preservice teachers' knowledge of proof by mathematical induction[END_REF]) was adopted to investigate abilities of proof by induction. Harel and Sowders' (1998) theoretical framework was used to reveal the proof schemes of preservice teachers. The process of proving includes two subprocesses [START_REF] Harel | Students proof schemes: Results from exploratory studies[END_REF]: ascertaining and persuading. These processes are explained using the term "proof scheme". Proof schemes are classified under three main headings "analytical proof scheme", "empirical proof scheme" and "external proof scheme". The ritual proof scheme that emerged in this study is an example of external proof scheme; transformational proof scheme is a subclass of analytical proof scheme [START_REF] Harel | Students proof schemes: Results from exploratory studies[END_REF]. The proof methods used by the students and their abilities of proof by induction were evaluated based on the information in the textbooks used in elementary number theory lessons. The main goal of this study is to reveal the proof understandings of preservice mathematics teachers as a whole based on the joint analysis of different approaches and instruments.

The participants were 46 (8 male, 38 female) seniors at Faculty of Education who have taken Elementary Number Theory, Analysis, Abstract Mathematics, Algebra courses related to proof. The instrument items were from the Elementary Number Theory course. Different instruments were used to reveal the proof understandings of preservice teachers. In order to reveal proof processes by deductive reasoning and knowledge of proof of preservice teachers, the researcher-developed "Proof by Deductive Reasoning and Knowledge of Proof Assessment Instrument" (PDRI) was used. Preservice teachers were asked to prove five statements with deductive reasoning, to explain the proof methods they knew and used most frequently and to explain why they used hose methods, to write down the proof methods they considered the most important and why, and finally, asked to define some proof methods. "Proof by Induction Assessment Instrument" (PII) was used to investigate preservice teachers' proof processes by induction. The instrument consisted of two sections. In the first section, pre-service teachers were asked to prove two statements; in the second section, they were asked to evaluate the truthiness of three given proofs. PII was inspired by the tasks in the studies of Stylianides (2005;[START_REF] Stylianides | Preservice teachers' knowledge of proof by mathematical induction[END_REF]. To determine the views of preservice teachers on the nature of proof, "Knowledge of Nature of Proof Assessment Instrument" (KNPI) was used after the implementation. Three volunteered preservice teachers were asked additional questions such as "Why did you think that?" "Is there another way?" while responding to PII and PDRI again in task-based interviews. Preservice teachers' understanding of proof processes were analysed based on questions of instruments and common expressions were determined in a qualitative manner.

Considering the findings related to PDRI, it was seen that very few students answered the proof questions correctly. In almost all questions, none of the preservice teachers responded by having correct information about the method they have used. It can be concluded that none of them had an analytical proof scheme in their efforts to prove by deductive reasoning. They mostly had the behavior of structuring the proof by giving numerical values (they had empirical proof schemes). Considering the findings related to PII, when they were asked to prove the two given statements, about a third of pre-service teachers saw proof by induction as putting forward certain values (empirical proof scheme); about one third of them skipped the inductive step and reasoned with stereotypes such as "going from p(k) to p(k+1)" (ritual proof scheme) without knowing the meaning of the induction step. Only four of them acted with the transformative (analytical) proof scheme by structuring the proof correctly. In the second section, only one of preservice teachers noticed the necessity of the basic step, only one of them found the logic error in the inductive step (second question) and the third question had properly and correctly structured steps and all of them marked as true. It is a common situation that students and preservice teachers have problems about the existence of the basic step while proving by induction (Stylianides at al., 2005;[START_REF] Stylianides | Preservice teachers' knowledge of proof by mathematical induction[END_REF] and that they usually can't grasp the logic of this method [START_REF] Güler | Öğretmen adaylarının matematiksel tümevarım yoluyla ispat becerileri matematiksel ispat hakkındaki görüşleri [Proof by mathematical induction skills of pre-service teachers' views on mathematical proof[END_REF][START_REF] Harel | The development of mathematical induction as a proof scheme: A model for DNRbased instruction[END_REF][START_REF] Stylianides | Preservice teachers' knowledge of proof by mathematical induction[END_REF]. When we look at the findings related to KNPI, most of the preservice teachers (55%) saw proof as "showing the truthiness"; other than that, the answers varied. All the preservice teachers stated that proof was necessary, but most of them saw the proving process as "difficult", thus implying that the their understandings were not at the desired level.
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