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Assessment plays a very important role in the educational process in the subject of mathematics. This study investigates the way 33 secondary school teachers who teach mathematics assessed students' written texts in mathematics as well as the resources they draw on when they assess such texts. The research tool is a questionnaire based on three authentic students' written texts, graded by the mathematicians and the grading justification that was given. Data analysis revealed strong differentiations in grading. The resources on which the mathematicians draw on to justify the grading relate mainly to their beliefs about the nature of mathematics and their expectations of 'communicating' mathematical knowledge.

Introduction

Assessment has been disputed for ages despite its importance in the educational process as it is considered to legitimize social inequalities reducing them to inequalities of individual abilities. Research in mathematics education distinguishes three types of assessment of students' work: diagnostic, formative and summative assessment (van de [START_REF] Van De Walle | Mathematics from kindergarten to high school[END_REF]. Summative assessment has begun to be challenged at an institutional level while the usefulness of formative assessment has been highlighted.

In recent years, research has focused on teacher's pedagogical discourse regarding the assessment of students' work, i.e. the set of knowledge he/she uses and the practices he/she adopts when participating in the assessment process, and offers a framework that allows the identification of the concepts attributed by the teacher [START_REF] Tang | Investigating the evolution of school mathematics through the lens of examinations: Developing an analytical framework[END_REF]. While assessing, the teacher draws on resources, that is, structures of accumulated knowledge, which include language, representations, values and beliefs, to produce or interpret texts. [START_REF] Morgan | The Interpretative Nature of Teachers' Assessment of Students' Mathematics: Issues for equity[END_REF], considering the purpose of assessment to be the evaluation of students' achievements, highlight the complexity of the process, as teachers' judgments are influenced by various factors that 'force' them to draw on different resources every time. In this sense, it is to be expected to observe variations in assessment, which are due, among other things, to the assumption that there is not necessarily a 'relationship' between the text produced by a student and the meanings that the teacher, as a reader of this text, creates [START_REF] Morgan | Investigating changes in high-stakes examinations: A discursive approach[END_REF]. [START_REF] Earl | Assessment-a powerful lever for learning[END_REF] adds students' perceptions of their capabilities. As a result, the feedback provided motivate the development of their self-image/self-concept. In addition the teacher's expected cognitive skills for the students, sometimes positively or negatively at times, affect the objectivity that assessment in mathematics, needs to promote. [START_REF] Zhao | Teachers' use of classroom assessment techniques in primary mathematics education-an explorative study with six Chinese teachers[END_REF], in their study, refer to the assessment criteria adopted in mathematics curricula as important. Finally, [START_REF] Buchholtz | Assessment in mathematics education: responding to issues regarding methodology, policy, and equity[END_REF] include in their assessment resources the different expectations and beliefs of teachers about students' 'cognitive-learning achievements' in relation to gender or the 'categorization' of students into 'majority and minority students'.

The focus of the present study is on the interpretative nature of the assessment of students' written mathematical texts, as well as the resources linked with these interpretations. The aim of the study is to show these resources used by teachers when assessing students' written mathematical texts.

The assessment of students' written texts in mathematics: theoretical framework [START_REF] Morgan | Discourses of Assessment-Discourses of Mathematics[END_REF] investigated the relationship between the mathematical knowledge 'shown' in students' texts and the mathematical text assessed by assessors. By identifying the features of the texts that were important for the teachers and the resources they used for assessing, [START_REF] Morgan | Discourses of Assessment-Discourses of Mathematics[END_REF] categorized the resources and concluded that identical student's texts receive different ratings from teachers and she has identified the resources that teachers used to understand and assess students' written texts as follows: (a) a teacher's personal knowledge (PK) of the subject of mathematics and the relevant curriculum, combined with the affective aspects that are evident as a teacher's personal 'story' in relation to mathematics is written out, (b) teachers' beliefs about the nature of mathematics (NM) and the ways in which it is linked to assessment, (c) teachers' expectations of the ways in which the individual involved in the educational process can 'communicate' mathematical knowledge (ECM), (d) teachers' experience and expectations of their students and the classroom as a whole (EEC), (e) teachers' experience and their impressions and expectations of students individually (EES), (f) teachers' cultural background and language skills acquired (LC).

In the study of [START_REF] Morgan | The Interpretative Nature of Teachers' Assessment of Students' Mathematics: Issues for equity[END_REF], informal assessments appeared to be influenced by a variety of factors that had little to do with students' mathematical achievement, while the use of different resources, such as expectations about the nature of mathematics or personal mathematical understanding, including experiences, knowledge, beliefs and priorities can lead to very different judgments for individual students. Klothou and Sakonidis' research (2011) attempted to study the pedagogical discourse that primary teachers develop about students' mathematical achievement. The analysis revealed that different teachers can interpret the same or similar students' texts in many different ways, either by considering different elements as important or by assigning different value to similar features. Teachers' assessments are mainly fuelled by the resource about beliefs of the nature of mathematics and its connection to assessment, and tend to be informal in nature and clearly lack certain criteria. Assessment is perceived in different ways by teachers, with the main influencing factors being the curriculum, parents' perceptions of students' grades, cognitive criteria and personal relationships with students. Stagnation in the field of assessment was also evident, as grading is based on formal exercises and closed-ended questions.

The study

Traditional forms of assessment are now challenged by (a) the belief that mathematical knowledge is complex, so traditional forms of assessment are almost impossible to 'measure' it successfully, (b) the strong sense that even the most objective tests contain and record cultural biases, (c) the recognition of the dominant influence of the assessment system on the curriculum [START_REF] Klothou | Assessment in mathematics: Aspects of the meaning-making of the teachers of primary and secondary education[END_REF].

Given the importance of assessment in the cognitive, social and emotional development of the student, research findings point out that the same student's text can be read and assessed very differently by different teachers or even by the same teacher in different circumstances and moments depending on the resources that each one uses, take on greater significance. The different experiences, expectations, personal 'stories' of each teacher, as well as the epistemological consistency of each teacher, makes the meaning he/she attributes to and extracts from each text different.

In the Greek educational system, the importance attached to students' written mathematical texts is undeniable, however there hasn't been sufficient research in the field on secondary education. Focusing on secondary education and based on authentic written mathematical texts of students, we try to open a discussion by posing the following research questions.

1st research question: Are there differences in the assessment of the same written mathematical texts of high school students by mathematicians in secondary education? 2nd research question: What resources do mathematicians in secondary education draw on when grading an unknown student's written mathematical text?

The sample consisted of 33 mathematicians who taught mathematics in public schools and were selected by convenient sampling. Specifically, the sample consisted of 14 women and 19 men, from different places of Northern Greece. 16 of them have a postgraduate degree while 6 are in the process of obtaining one. Three of them have a doctoral degree and another 3 are in the process of obtaining it. 2 of them have 0-5 years of teaching experience, 4 have 6-10 years of teaching experience, 4 have 11-15 years of teaching experience, 11 have 16-20 years of teaching experience, 5 have 21-25 years of teaching experience and 7 have more than 25 years of teaching experience.

The research tool of the study was a questionnaire, which consisted of (a) 18 questions about their beliefs about the nature, learning, teaching and assessment of mathematics and (b) three authentic student' texts, which were graded by the teachers as well as the reasons for the choice of grade that was given. The present study investigates the second part of the questionnaire in order to study the resources adopted by the teachers in their assessment process in mathematics. This questionnaire was also used in a relevant related study with primary school teachers in order to compare possible differences in assessment between primary and secondary teachers. This paper presents the results regarding the grading and the justification of the three authentic students' mathematical texts that was given by the mathematicians of the sample.

Mathematicians were asked to grade three authentic students' writing assignments in mathematics that involved: the first, solving a first-grade equation, the second, solving a problem and the third, solving a geometry exercise. The first of the three written texts was chosen because it is typical in written examinations in the Greek educational system for students in the second grade and it combines algebraic and arithmetic knowledge. The second one was chosen as a typical example of mathematization of a problem. The third one is a geometry problem including the drawing of a geometrical shape. All three written texts included parts that were answered wrongly as well as parts that were answered correctly because we wanted to see how teachers assess when they have dilemmas.

The questions to the mathematicians and the students' texts are presented below: Question to the mathematicians: "Study a 14 year-old student's response to an exercise given on a written exam at the end of a school year. Score from 0 to 4 points and justify the mark given (decimal values are also acceptable)". Techniques of Grounded Theory combined with [START_REF] Morgan | Writing Mathematically: The discourse of 'Investigation[END_REF] categorization of resources were used in order to analyze the data. Careful readings of the data were carried out to identify the resources to which the teachers referred when assessing students' texts.

The abbreviations used for the resources on which the mathematicians drew on are: NM: teachers' beliefs about the nature of mathematics and the ways in which these are linked to assessment; ECM: teachers' expectations of the ways in which students can 'communicate' mathematical knowledge; NM+ECM: a combination of NM ECM. The resources 'teachers' personal knowledge of mathematics and curriculum combined with the affective aspects of their personal 'story' in relation to mathematics (PK), 'experience and expectations for pupils and classes in general' (EEC), 'experience, impressions and expectations for specific pupils' (EES) and 'language skills and cultural background' (LC) appeared a few times, always in combination with the resources NM and/or ECM, were grouped under the name COMB.

Results

1st research question: The mathematicians' grades were converted into the scale of 0 to 10. The average of the three scores per teacher was also calculated. The grades are shown in Table 1, grouped within a range of 2 points. From Table 1 it is clear that there were strong differences in all 3 texts. The 2nd text was graded the highest and the 3rd text was graded the lowest. In the 1st text more than 1/3 of the teachers (33.3%) graded below 4, while 1/3 of the teachers (30.3%) graded more than 6, in the 2nd text about 1/5 of the teachers (21.2%) graded below 4, while more than 1/3 (36.4%) graded above 6; in the 3rd text 1/5 of the teachers (21.2%) graded below 2, while 1/3 of the teachers (30.3%) graded more than 4.

In the average below 4, slightly less than half (39.4%) graded below 4, while less than 1/5 (18.2%) graded above 6.

2nd research question: Teachers were asked to justify their grades and specifically to mention any necessary information regarding their thoughts, opinions so that we could understand how they graded each text. The analysis was carried out by carefully reading the justifications and placing them in one or more resource categories.

Below there are some characteristic extracts from the discourse mathematicians used in the categorization. For the category NM: "most part of the equation is correct as well as the result", "the student knows enough about the concepts, he can create an equation", "the student did not understand that the answer is not 'realistic'. For the ECM category: "the student does not state the criteria", "the student does not justify the equations", "the student does not use symbols", "the student does not solve the problem questions". For the categories NM and ECM the same mathematician stated: "the student does not write all the elements in the shape, ignores basic solving practices, has not understood the meaning, does not know basic things of geometry, does not adequately justify what he reports", "the initial thought is correct, he did not clearly answer the questions and got the wrong result". For the COMB category: "the student acquired the necessary procedures for solving", "the steps for solving are correct, some misinterpretation in the operations, I could have given a slightly higher grade, if I judged that the student made a serious effort and I wanted to encourage him".

Table 2 presents the results of the analysis on the resources used by the mathematicians. Table 2 shows that, for the first text, the majority of the mathematicians (69.7%) used resources related to the nature of mathematics, assessing understanding of the solution process and fluency in operations. Slightly less than one-third of the mathematicians (27.3%), in addition to beliefs about the nature of mathematics, drew on pedagogical-emotional resources, such as expectations for the classroom or for a particular student, either in the positive direction ("I give him/her a graceful grade for trying to get to the end of a process he/she does not understand") or in the negative direction ("mistakes that may have been allowed in earlier grades, but not now").

For the second text, the results are different. Almost half of the mathematician (45.5%) focused on whether the student knew how to mathematise the verbal description and then solve the equation.

The other half (42.4%) additionally assessed how the student 'communicated' this knowledge and considered the absence of an answer to question (a) to be significantly negative. In relation to the third text, more than half of the mathematicians (57.6%) drew on their beliefs about the nature of mathematics and also on their expectations about how mathematical knowledge was 'communicated'. Symbolism, having justification and using one question to solve the next were highlighted as desirable elements. For the last one, one mathematician even stated that he does not take the "trivial solution" into account at all. Less than 1/5 of the mathematicians (18.2%) drew only on their beliefs about the nature of mathematics and 6.2% only on the way the student 'communicated' his knowledge. Almost 1/5 drew on other resources and one mathematician commented on the part of the answer that the student had erased. Finally, the mathematicians rated the construction of the shape from 0 to 1.5 when the perfect total grade was 4.5.

Discussion and concluding remarks

1st research question: Teachers graded the three students' texts very differently, which is consistent with the findings of other studies [START_REF] Morgan | Writing Mathematically: The discourse of 'Investigation[END_REF] that the same text can be graded very differently by teachers who teach mathematics because it depends on the resources they use and thus the meaning that each assessor gives to the written text is not unique.

2st research question: Almost all mathematicians drew on resources relevant to their beliefs about the nature of the subject matter. In the two texts, 2 and 3, the mathematicians also referred very frequently to what they would like a mathematical text to include when the students communicate their knowledge. In a similar study concerning primary education (Klothou & Sakonidis, 2011), in all cases the teachers drew primarily on resources related to their expectations of how mathematical knowledge can be 'communicated' and then on resources related to their beliefs about the nature of mathematics. In this study, beliefs about the nature of mathematics, either alone or in combination with expectations about 'communicating', emerged as the dominant resources on which teachers primarily drew. Finally, the results of this study also show that the resource pattern used in primary schools, namely that of the expectation of 'communication', does not appear. The assessment of each text was recorded with its own characteristics, significantly different from the others.

Despite its limitations, this study essentially aimed at investigating the assessment process in mathematics in secondary education. It highlighted the complexity of factors that influence the outcome of student's assessment in mathematics and are equally related to the subject matter itself as well as to socio-emotional aspects of those involved, leading them to use resources that are in fact unique to each individual.

This interpretative nature of assessment, combined with the importance of its results for student' development and the criticism regarding its contribution to the reproduction of social inequalities, create a field that needs further study in order to bring to the fore the weaknesses and strengths of existing assessment frameworks. Such knowledge being shared in the educational community is a step towards the search for and adoption of frameworks that value the learning achievements and potential of each individual student.
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 1 Figure 1: Student's text 1 Question to the mathematicians: "Below is the response of a 15 year-old student to a test. The problem was as follows: Demis, Kostas and Maria have a total of 52 euros. Demis has three times as much money as Kostas and Maria has 1/3 of Kostas' money. (a) If Kostas has x euros, then how can we symbolize the money that Demis and Maria have? (b) Find how much money has each. Mark from 0 to 3.5 points for this text and justify the grade you have given (decimal values are also acceptable)".

Figure 2 :

 2 Figure 2: Student's text 2Question to the mathematicians: "Below is a response to a test from a 15 year-old student. The exercise was as follows: Given an isosceles triangle ABΓ (AB = AΓ) and its bisectors ΒΔ and ΓE. After drawing the shape, prove that (a) triangles ΒΔΓ and ΓΕΒ are equal, (b) AΔ=AE. Grade this text from 0 to 4.5 points and give reasons for the grade you gave (decimal values are acceptable)".
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 3 Figure 3: Student's text 3

Table 1 : Descriptive statistics of teachers' scores

 1 

	Grading	1 st text	2 nd text	3 rd text	Average of the 3 written texts per mathematician
	[0-2)	2 (6%)	4 (12.1%)	7 (21.2%)	3 (9.1%)
	[2-4)	9 (27.3%)	3 (9.1%)	16 (48.5%)	10 (30.3%)
	[4-6)	12 (36.4%)	14 (42.4%)	7 (21.2%)	14 (42.4%)
	[6-8)	9 (27.3%)	8 (24.3%)	3 (9.1%)	6 (18.2%)
	[8-10]	1 (3%)	4 (12.1%)	0 (0%)	0 (0%)
	Total	33 (100%)	33 (100%)	33 (100%)	33 (100%)

Table 2 : Frequency of mathematicians by resource

 2 

	Resources	1 st text		2 nd text		3 rd text	
		N	%	N	%	N	%
	NΜ	23	69.7	15	45.5	6	18.2
	ECM	0	0.0	2	6.1	2	6.1
	NM+ECM	1	3.0	14	42.4	19	57.6
	COMB	9	27.3	2	6.1	6	18.2