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Responsibility for evaluation is assigned to teachers so that they can critique their own work and follow each of their students' progress. To succeed, teachers must build an appropriate means of assessment by themselves. This study examines the ability of pre-service and novice mathematics teachers in secondary schools to do so, using a questionnaire that requires them to make a connection between teaching objectives and mathematical tasks. The results show difficulties in matching teaching objectives to a given task and vice versa, with no significant differences between the preservice and novice mathematics teachers. Interviews show how their beliefs, and their lack of mathematical and pedagogical knowledge, influence the teaching objective and assessment task they choose.

Introduction

The aim of evaluation is to provide teachers with reliable information so they can make decisions regarding their teaching methods as well as track their students' learning (NCTM, 2000). To achieve that aim, teachers must design and construct assessment tools on a routine basis [START_REF] Magnusson | Nature, sources, and development of pedagogical content knowledge for science teaching[END_REF]. This means that teachers should have the capacity to find or develop assessment tasks that align with their teaching objective, and that have the potential to accurately reflect their students' knowledge and understanding (Siegel & Wissehr, 2011). They should also have the reverse capacity: they must know how to find the teaching objective behind a given mathematical task. The two capacities integrate pedagogical knowledge with mathematical (content) knowledge, which has been defined as a part of pedagogical mathematical knowledge in assessment which teachers should have [START_REF] Tamir | Subject matter and related pedagogical knowledge in teacher education[END_REF]. This study attempts to examine the pedagogical mathematical knowledge in assessment of pre-service and novice mathematics teachers by checking their ability to draw a connection between teaching objectives and mathematical tasks.

The theoretical framework

Teaching as a profession is characterized by the existence of a unique knowledge base for those involved in it. [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF] defined categories of knowledge that teachers need in order to be professionals. Among these, he listed content knowledge (in this case, of mathematics), pedagogical knowledge, and pedagogical-content knowledge. Toward the end of the last century, the assessment of students' achievement was placed in the teachers' hands, with the hope they would have the knowledge to develop a reliable and valid assessment methods aligned with the teaching objectives (NCTM, 2000). Thus, the topic of assessment became part of the knowledge base teachers have to have. [START_REF] Tamir | Subject matter and related pedagogical knowledge in teacher education[END_REF], followed by [START_REF] Magnusson | Nature, sources, and development of pedagogical content knowledge for science teaching[END_REF], expanded the definitions of Thematic Working Group 20 Proceedings of CERME10 pedagogical knowledge and pedagogical-content knowledge for the topic of assessment. Pedagogical knowledge in assessment means knowledge of general rules related to assessment that can be applied to every subject-matter, such as familiarity with the various means of assessment. Pedagogicalmathematical knowledge in assessment refers to the knowledge teachers need in order to implement the general assessment rules in mathematics, and also to the ability to build a means of assessment that aligns with their teaching objectives.

Connecting teaching objectives and mathematical tasks is the foundation upon which pedagogicalmathematical knowledge in assessment is based, and particularly all means of assessment, formal as well as informal. This capacity should be acquired by every teacher from the time he/she starts to work. To the best of our knowledge, research that examines teachers' ability to connect between tasks and objectives has yet to be done in any field. This study is the first attempt to explore this ability in general, and particularly in mathematics, among novice and pre-service mathematics teachers. This paper is aimed to check this ability in an innovative way.

Methodology

The data analyzed below derives from a research program about assessment that examines the pedagogical knowledge and pedagogical mathematical knowledge in assessment of pre-service and novice mathematics teachers for primary and secondary schools [START_REF] Hoch | Knowledge of assessment and its implications[END_REF][START_REF] Hoch | Assessing Evaluation: The problem of discriminatory students' evaluation[END_REF].

The research questions

The aim of this paper is to examine the ability of pre-service and novice mathematics teachers to find the most suitable teaching objectives to associate with a given mathematical task. The research questions are: a. Given a mathematical task, to what extent do the participants know how to match it to a suitable teaching objective which can be checked by that mathematical task? b. What are the sources of mismatching in selecting the appropriate teaching objective?

The population

The study focused on sixty-six participants: thirty-two pre-service teachers, who were taught in five teacher training colleges, and thirty-four novice teachers, who had also been trained in one of those colleges.

The pre-service teachers were near the conclusion of their studies, and about to become secondary school mathematics teachers (grades 7-10). The novice teachers were already teaching mathematics in secondary schools (grades 7-10), and had up to three years of teaching experience [START_REF] Vonk | Mentoring beginning teachers: Development of a knowledge base for mentors[END_REF].

All the participants had taken a one-semester course in student achievement assessment during their studies at the teacher training colleges. None of the novice teachers took any additional course besides the one in which they had trained.

The research approach

This study used the Mixed Method approach. First, quantitative data was gathered; then, on the basis of the gathered data, qualitative data was collected (see below).

The instruments

The research was conducted by means of a questionnaire, followed by interviews.

The questionnaire:

This study is innovative in that it examines assessment pedagogical-content knowledge in mathematics by checking teachers' ability to draw connections between teaching objectives and mathematical tasks. Specific questionnaires were created for this purpose. In this paper we shall focus on one of these, which checks the participants' ability to match a suitable teaching objective to a given mathematical task. Every question starts with a mathematical task followed by three teaching objectives that can assessed by that task. The participants were asked to rate those teaching objectives according to their suitability to the given mathematical task on the scale of 3 (= the most suitable) to 1(= the least suitable) (see Figure 1 below).

The questions focus on three central subjects in the curriculum of grades 7-10: algebraic expressions, equations and functions. All the mathematical tasks appear in the most widely used textbooks and in national tests. The teaching objectives were taken from the mathematics curriculum and from these textbooks, in order to simulate live classroom situations.

The questionnaire was given to a panel of judges which included seven experts in mathematics assessment. All have a PhD. in mathematics education, except for one who has an M.A. in mathematics education. All are familiar with the topic of assessment, and some of them even teach this topic in teacher training colleges. The panel of judges was asked to rate the teaching objectives in each question according to their suitability to the given mathematical task (just as the respondents would be, on a scale of 1-3). To ensure reliability (see [START_REF] Burstein | Describing performance standards: Validity of the 1992 national assessment of educational progress achievement level descriptions as characterization of mathematical performance[END_REF][START_REF] Burstein | Describing performance standards: Validity of the 1992 national assessment of educational progress achievement level descriptions as characterization of mathematical performance[END_REF]) each one of the judges was given the questionnaire discretely and did the assignment independently, without knowing who the other judges were.

After all the judges had completed the questionnaire, their ratings for each question were checked. Only questions that were given the same rating by at least five judges were left in the final version of the questionnaire. For the remaining questions, all the judges agreed which was the most appropriate teaching objective, but did not agree about the order of the other tasks.

The interviews:

Interviews were conducted with eight participants (four pre-service teachers and four novice teachers) a maximum of two days after they completed the questionnaire. The interviews were done in order to gain a deeper understanding of the participants' way of thinking and to find explanations to and elaborations for the results obtained from the questionnaire (see [START_REF] Burstein | Describing performance standards: Validity of the 1992 national assessment of educational progress achievement level descriptions as characterization of mathematical performance[END_REF][START_REF] Burstein | Describing performance standards: Validity of the 1992 national assessment of educational progress achievement level descriptions as characterization of mathematical performance[END_REF][START_REF] Ercikan | What good in polarizing research into qualitative quantitative[END_REF][START_REF] Luft | Capturing science teachers' epistemological beliefs: The development of the teacher beliefs interview[END_REF]. The interviewees were therefore chosen according to the degree of incompatibility between their own rating and the experts' rating, and subject to their willingness to be interviewed. The interviews were semi-structured so that for each item in the questionnaire the interviewees were asked: "Can you explain your considerations for the rating you gave?" Each interview was recorded rather than hand written so as to avoid interruptions and delays during the interviewing process. Later the interview was transcribed.

Data analysis

Quantitative analysis: For each question, each participant's rating was compared to that of the experts and received a mark indicating the degree to which it matched the experts' rating. The mark was on a scale from 4 to 0 following the rules: 4 points -the participant's rating is equal to the experts' rating; 3 points -the participant found the most suitable teaching objective but confused the order of the two other objectives; 2 points -the participant marked the most suitable teaching objective as the second and the second suitable teaching objective as the most suitable one; 1 point -the participant marked the most suitable teaching objective as the second and confused the order of the other two; 0 pointsany other option. As a result of this process each question got a score, thus enabling the use of common statistic tests.

Interview analysis: The material obtained from the interviews was coded and analyzed using content analysis (Bauer & Gaskell, 2010), with the explanation for each question used as an analysis unit. At the initial stage of the analysis, the participant's rating was compared to that of the experts for each question and the explanation for the rating was checked. In cases where the rating did not match that of the experts, or the interviewee's explanation for the rating (even when it was in alignment with the experts' rating) did not correspond to the experts' reasons, the causes that led to those mistakes were identified. Finally, all the causes which were found to have a common source were grouped together, thus creating several categories. Since similar research has not previously been undertaken, there

were not yet any known categories.

Findings and interpretations

General results for the questionnaire On average, the participants obtained 2.5 points (out of 4) in this questionnaire. This means that they managed to answer correctly an average of 6 questions out of 9. No significant differences were found between pre-service and novice teachers.

"Substitute Set" Question (see Figure 1 

below).

In this question the participants obtained 2.51 points (out of 4). No significant differences were found between the two groups. Less than 50% of the participants correctly chose the most appropriate teaching objective.

For this question the causes that led to a mistaken rating were divided into four categories. .

Difficulties in content knowledge

The right answer is b and d, but many students of all ages have problems with the algebraic expression given in c. They need more than a few minutes to understand that c is a wrong answer. The one which is written in e caused problems for some interviewees, and one interviewee gave it as a correct answer without realizing that there was a problem. The fact that (-5) cannot be substituted, while 5 can, caused problems. This algebraic expression shows that the ability to find the substitute set is not sufficient for providing the right solution. Those interviewees who had difficulty with mathematical knowledge chose the second objective as the most suitable one or rated the teaching objectives in the same order as the experts.

Figure 1: "Substitute Set" Question (with the experts' rating)

Difficulties in pedagogical knowledge

The results showed that the participants did not clearly and unequivocally understand how a teaching objective should be determined. As a result, they made their choices based on several different criteria. Some of the interviewees chose the suitable teaching objective according to the order of the syllabus. In this case, for instance, finding a substitute set to an algebraic expression topic is learnt after the students know how to substitute numbers and practice doing so. According to Orna, "Here the student does not try to substitute numbers because this stage is already known, it is something obvious". Thus the teaching objective that would be suitable in this case is the second one, with the additional reasoning "that is the way I would do it" (Orna). Osama's rationale, on the other hand, led her to choose the first teaching objective, saying "Here the student first has to substitute in order to know if the denominator is equal to zero… [Therefore] I think this task checks very well if the student knows how to substitute". Others, like Yelena, based their determination of the most suitable teaching objective on a strict adherence to the exact phrasing of the assessment task. She declared that "the student does not have to know the idea behind the term 'a substitute set' because no one asks for this".

In a test that was given to 7 th grade students the following question was asked:

Find the algebraic expressions where the set {x| x   5} is the substitute set.

(There is more than one correct option.) To check if the student 1 Knows how to substitute numbers in an algebraic expression 2 Knows how to find a substitute set to an algebraic expression She thinks that a teaching objective should be determined according to what is specifically asked for in the written question.

a. (x-5)(x+5) b. ) 5 )( 5 ( 4   x x c. 25 5 2   x x d. 25 2  x x e.
Difficulties in pedagogical content knowledge Some of the interviewees did not take into consideration the difficulties students have when the substitute set of the algebraic expression is not the same as the given one. "Even those who do not understand the learnt material can substitute numbers and succeed in solving the question and the teacher will think he/she understands" (Osama). "In 'e' the student finds that the substitute set is all numbers except 5, so he will not mark this ['e'] because [it is given that] the substitute set should be different from 5 and also from (-5)" (Sharon). Knowing how to find the substitute set or knowing how to substitute numbers does not ensure that the student will come to the right conclusion because an additional step is requires, namely comparing the result obtained from the finding of the substitute set with the given substitute set and coming to a conclusion.

Beliefs/conceptions

The interviewees raised concerns about whether a task like this could in fact accurately reflect their students' understanding at all, or whether it just reflected their ability to follow instructions. Their responses addressed questions like: What is the nature of the rules that are provided by teachers or books? Do these rules replace the need for understanding the subject matter? Can students follow the rules and succeed in solving tasks without understanding? Anat, for example, pointed out that "If the teacher wrote down the rules on how to find a substitute set…all kinds of rules, the students may not understand what a substitute set means, but they will be able to solve exercises without such understanding." Anat expresses the belief that knowing the rules and using them correctly can cover up a lack of understanding, and that therefore this task cannot check the understanding of a substitute set.

Discussion and conclusions

This study attempts to give a preliminary idea of the mathematics teachers' pedagogical-content knowledge of assessment. It examined two groups: pre-service teachers in secondary schools just prior to their entering the educational system, and novice teachers in secondary schools. The example presented here shows the participants' difficulties finding the teaching objective behind the given mathematical task, dividing them into four categories: a. difficulties in mathematical knowledge, b. difficulties in pedagogical knowledge, c. difficulties in pedagogical mathematics knowledge and d. beliefs/conceptions teachers hold. The first three categories have already been discussed extensively by many researchers as an acknowledged part of the knowledge base all teachers must have (e.g. [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF][START_REF] Turner-Bisset | The knowledge bases of expert teacher[END_REF]. As this example shows, an incomplete knowledge base also influences the quality of the assessment teachers carry out. The application of beliefs in the teaching process has been well documented in the literature [START_REF] Eren | Consonance and dissonance between Turkish prospective teachers' values and practices: Conceptions about teaching, learning, and assessment[END_REF][START_REF] James | Beyond method: Assessment and learning practices and values[END_REF][START_REF] Turner-Bisset | The knowledge bases of expert teacher[END_REF] and arose in the context of assessment as well. In this case, it was the teachers' belief that providing students with rules could cover their lack of understanding. This issue has been dealt with by many researchers for many years (e.g. [START_REF] Skemp | Relational understanding and instrumental understanding[END_REF]. The belief that teaching students to follow a set of rules can be a substitute for teaching them the underlying ideas for those rules may be the result of what has, until recently, been the prevalent Israeli method of learning mathematicsa method that demanded low levels of thinking from the students. Various researchers (e.g. [START_REF] James | Beyond method: Assessment and learning practices and values[END_REF] have recommended encouraging the pre-service teachers to express their beliefs by opening them up for discussion them. Hearing and addressing these beliefs that can influence future behavior, can lead the holder to undergo a process of professional development.

Finally, this study showed that the abilities of the novice teachers are no better than those of preservice teachers. Both groups demonstrated the same problems, suggesting that experience in practice does not rectify problems that originate in training. This forces the assessment course's lecturers to focus on how to connect between teaching objectives and mathematical tasks. Moreover, every teacher educator should encourage preservice teachers to express their presumptions or beliefs, since discussing them can eliminate wrong beliefs and lead to a professional development [START_REF] James | Beyond method: Assessment and learning practices and values[END_REF].

The study's limitations

Although the number of participating in this research is small, and despite the fact that this research was restricted only to novice teachers, it is nevertheless important, since there is no study to date that examines the ability of teachers to identify a suitable teaching objective for a given mathematical task. Understanding the sources of the mismatching in selecting the appropriate teaching objective can help teacher educators focus their efforts on these problems, thus improving the training program's changes of preventing them.

The study looked at the participants' ability to connect between teaching objectives and mathematical tasks in three themes, limiting each theme to very few questions. These alone could not encompass all the aspects to be addressed in each theme. Further studies of this ability (and its opposite) should be done, preferably with every study conducting an in-depth examination (including interviews) of only one teaching theme.

Interviewer

  though in e you can substitute(-5) Interviewer: So what is the right answer?
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