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In this paper, we present preliminary results of the study where teachers' lesson plans were analysed to inquire about their content knowledge. Our theoretical background stands on the model Mathematics Teacher Specialised Knowledge (MTSK), particularly we focus on the element Knowledge of Topic. In the paper, an analysis of two lesson plans is provided to answer the research question: "What Knowledge of Topic (as described in the MTSK model) and what gaps in it are evident in the teacher lesson plans concerning the topic of a linear function?" The analyses revealed that indicators of all four components of Knowledge of Topic can be observed in the teachers' lesson plans whereas gaps in the particular components could be diagnosed as well.

Introduction

A list of scholars starting with [START_REF] Shulman | Knowledge and Teaching: Foundations of the New Reform[END_REF] has tried to provide a model describing knowledge specific for (mathematics) teachers. Many others tried to "measure" or "describe" teacher knowledge using different methodologies. The broader objective of the research group is to use the collected knowledge in their practice as mathematics teachers' educators. Particularly, to develop a tool to track the progress of pre-service and in-service mathematics teachers achieved in their practice or during a specialised course. Hopefully, such a tool can support the reflection of mathematics teachers' educators and subsequently enhance the quality of provided courses or informal professional development meetings. This paper refers to the first step of the process.

Our approach was motivated by the work of [START_REF] Zakaryan | Mathematics teachers' specialized knowledge: a secondary teacher's knowledge of rational numbers[END_REF] who used the model Mathematics Teacher Specialised Knowledge (MTSK) to classify knowledge about the content of the topic of rational numbers. The other resource of inspiration is the paper by [START_REF] Corey | Teachers' knowledge of student mathematical thinking in written instructional products[END_REF] who used written instructional products of teachers to "understand what knowledge (of student mathematical thinking) is evident in them and how that knowledge is used to justify instructional decisions" (p. 635). This idea encouraged us to use the lesson plans of teachers as a resource to learn about their knowledge. As pinpointed by [START_REF] Carlson | The refined consensus model of pedagogical content knowledge in science education[END_REF] teacher knowledge can be enacted in planning, teaching, and reflecting. Therefore, to inquire about planning is as valid as inquiring about teaching practice or teachers' reflections. Naturally, it is not enough to inquire only about lesson plans, when it comes to the knowledge of an individual teacher. However, in terms of having a tool, which should be bothpractical and as authentic as possiblewe consider a lesson plan (possibly supported by an interview or a group discussion) as a good choice. For the beginning of the tool development, in the paper, we try to answer the research question: "What Knowledge of Topic (as described in the MTSK model) enactments are evident in the teacher lesson plans concerning the topic of a linear function?" Further, we will use LP instead of the full "lesson plan".

Theoretical framework

As already proposed above, we will frame mathematics teachers' knowledge with a focus on the Knowledge of Topic. From many possible ways, we opted for the model Mathematics Teacher Specialised Knowledge (MTSK) introduced by Carrillo et al. (2018). The section Knowledge of Topic, which is part of the model mainly interesting for this paper, consists of four components: (1) The first component (KoTp) is the knowledge of definitions, mathematical properties, and their foundations. (2) The second element (KoTph) is knowledge of phenomenology and applications for related problems in the topic. (3) The third sub-part (KoTmp) is knowledge of the procedures applicable to a specific topic. It includes situations such as "How to do something? When to do something? Why is something done this way? Characteristics of the resulting object." (4) The last sub-area (KoTrp) covers the knowledge of the different registers of representation and representational change. In general, KoT "combines the knowledge that the students are expected to learn with a deeper, and maybe more formal and rigorous understanding" [START_REF] Carrillo-Yañez | The mathematics teacher's specialised knowledge (MTSK) model[END_REF]. The knowledge that the students are expected to learn is dependent on the country's curriculum. This cultural aspect is not of a small importance as underscored at previous CERME [START_REF] Ribeiro | Introduction to the papers of TWG20: mathematics teacher knowledge, beliefs, and identity[END_REF]. Therefore, to describe KoT, it is possible to look at the national textbooks. The following table describes KoT specific for teaching the topic of linear function as introduced in the appropriate Slovak and Czech mathematics textbooks [START_REF] Šedivý | Matematika pre 9[END_REF][START_REF] Šedivý | Matematika pre 7[END_REF]Šedivý et al., 2011;[START_REF] Molnár | Matematika 9. Prodos[END_REF][START_REF] Binterová | Matematika 9: Algebra[END_REF][START_REF] Kolbaská | Matematika pre 9[END_REF]Berová andBero, 2015, 2013;[START_REF] Kohanová | Nový Pomocník z matematiky pre 9. ročník: 2[END_REF][START_REF] Hecht | Matematika pre 1. ročník: Rovnice a nerovnice[END_REF][START_REF] Odvárko | Matematika pre 2. ročník gymnázia[END_REF][START_REF] Odvárko | Matematika pro gymnázia: Funkce[END_REF]. The process of analysis and its deeper levels, which are beyond the scope of this paper, is part of the thesis which is being elaborated by the first author. One might object that such a list of KoT represents also students' knowledge and thus, it is not specialised for teachers. We argue, that firstly (and sadly), it is not granted that teachers have valid "students' knowledge". Secondly, the context in which we will inquire about it is directly connected to teaching. Thirdly, the planning of teaching in Slovakia is somehow specific, as our curriculum is not well developed and teachers often combine many resources (not always with externally guaranteed mathematical quality) in order to prepare a lesson plan, or they build on their ideas.

Methods and context

In our study, we analysed ten lesson plans (LP) created by lower-secondary mathematics teachers.

Only two of them will be presented in the paper. The teachers were from different schools in the East Slovakia region. The LPs consisted of the commented materials (e.g. goals formulations, solved tasks, instructions for the teacher, comments on expected problems, …) and the student worksheet. They were collected during the professional development course provided as part of the National Project IT Academy. Before the course module about functions and functional thinking started, some teachers were asked to submit the LP about linear function using the inquiry method. All LPs were focused on the topic linear function. Some of the teachers elaborated the introduction of a linear function (n=5), the others worked on the examination of its properties (n=5). In this paper, we focus on the first type of LPs.

The main tool of the analysis was the codebook which is presented in the theoretical framework (Table 1). In the case, any other KoT indicator would be presented in the LP, we would inductively add it into the codebook. The LPs were analysed by both authors and the results of the analyses (for the sake of this paper) were summarized in a so-called "KoT map", where each of the codes is presented and coloured in green/red/yellow (see e.g. Figure 2). The analyses were conducted to find:

(1) the evidence (e.g. correctly solved task, correct mathematical statement, assigned task with the specific context, …) that the KoT indicator is actively used by a teacher. In the KoT map, these codes are highlighted in green.

(2) the indication, that the piece of KoT is not valid (e.g. incorrect solution of the task, tasks which are not in the line with the mathematical goal of the lesson, …). In the KoT map, these codes have a red colour.

Certainly, one LP from the whole topic is not enough to be analysed to see the teacher's KoT. If our research was aimed at assessing teacher's level of KoT, it would be true. However, we could use only part of the topic because we aimed to inquire about LP as a resource to "measure" teachers' KoT.

Results

In this paper, we will provide an analysis of two LPs, which were chosen to pinpoint different strengths and difficulties in KoT. The first one, submitted by Jana (names changed), is stated to show the following situation: within many different contexts, only a few correct indicators of KoT are presented. Moreover, some invalidities were found as well. In the other one, proposed by Kristína we want to pinpoint the diversity of correct indicators of KoT revealed within one task for students.

Jana

Jana proposed 5 tasks in her LP. All of them were similar to the one presented in Figure 1.

The brick weighs 6 kg. What is the weight of 2, 3, 4, 5, 6 bricks? Build a table of dependencies between the number of bricks and their weight. Write the equation between the number of bricks and their weight. Plot a graph of the number of bricks with their weight.

number of bricks KoTp:

-q (red) -The teacher used exclusively tasks where the y-intercept, q=0, in other words, to introduce the topic of the linear function, she used only direct proportionality, which is in the contrast to the goals she set in her LP and which directly mentioned linear function. She specified direct proportionality as the prior knowledge.

KoTph:

-dts, eur, t, n, m (green) -Jana used all marked contexts in her LP.

KoTrp:

-equation (green) -Students were required to write the equation which describes the relationship between the variablesto change the verbal description/table into an equation, and she had the correct solution of this task presented in the LP. -tab (green) -Students were asked to fill the table which describes the relationship between the variablesto change the verbal description into the table. -graph (red) -The teacher asked students to create a graph, however, the graph depicted in Figure 4 (which is proposed by her) is not correct in the context of the given task. The graph should start at (0,0) and its continuity is at least disputable. Moreover, it should not end at (6,36).

Kristína

Kristína planned one task to be solved in small groups of students. Each group worked on the same situation; however, they were asked to answer different questions as shown below (Figure 3):

The mobile provider offers two different tariffs. When choosing tariff A, we will pay € 0.10 for a minute. When choosing tariff B, we will pay 4 € at the beginning of the month and € 0.05 for each minute. 50 text messages and 1.5

GB of data are offered on both tariffs for no extra payment.

Group 1: Which tariff do you think is more advantageous?

Group 2: Which tariff do you think is more advantageous if you estimate that you will call about 0.5 hours a month?

Group 3: Which tariff do you think is more advantageous if you estimate that you will call in about an hour in a month?

Group 4: Which tariff do you think is more advantageous if you estimate that you will call in about 1 hour and 20 minutes per month?

Group 5: Which tariff do you think is more advantageous if you estimate that you will call in about 2 hours a month? Kristína's KoT map (Figure 4) is visualised, and the codes are explained below. We can see that within the narrow context of only one task she revealed many different indicators of correct KoT and did not show any incorrectness. KoTmp:

-coor (green) -In the subtasks for groups 2-5, she wanted students to determine which tariff is better for the particular number of minutes. She had a correct solution for each of the groups in her LP and therefore she displayed the knowledge of determining the missing coordinate of the point. -inters (green) -From the LP, it was visible, she prompted pupils to calculate the time in which are both tariffs the same cost and she had solved this task as well.

KoTph:

-eur, t (green) -The variables in the task are money and time.

KoTrp

-tab (green) -Pupils are asked to fill the table to solve the task, in other words, to change the verbal description into the table. The teacher displayed the correct knowledge as well. -graph (green) -Pupils are prompted to draw a graph to solve the task, in other words, to change the table into the graph. She had the correct solution for this task as well.

Discussion

Coming back to the research question: "What Knowledge of Topic (as described in the MTSK model) enactments are evident in the teacher lesson plans concerning the topic of a linear function?" we can say the following: Firstly, the LPs are a good resource to find the indicators on teachers' knowledge on the application of the topic (KoTph). It was clear, which context of application teachers was familiar with (Kristínaused time and money contexts, Janadistance-time-speed, money, time, number of something and weight). Comparably, LPs reveal teachers' knowledge on representations and representational change (KoTrp). In this case, we were able to observe not only the indicators of correct KoT but also signs of the invalid KoT, for example (in the case of Jana) in the graph representation, where it was necessary to restrict the line into discrete points (or possibly a ray).

Moreover, concerning teachers' Knowledge of definitions, mathematical properties, and their foundations (KoTp) and the component Knowledge of mathematical procedures (KoTmp), we could observe differences between the LPs, especially in the terms of "being" or "not being" presented. These two components were much more elaborated in the LP of Kristína (we observed determining the intersection and finding the missing coordinate of the point), however, barely presented in the LP of Jana (where we did not observe any indicators and her tasks were focused only on the direct proportionality, therefore she did not cover the topic of linear function).

Based on these two LPs we could exactly name the differences between the two teachers. Therefore, we can see that LPs could serve us as a good tool to discern all four components of a teacher's KoT, of course, if analysed in whole (not only one LP for a topic). In the sense of the broader goal (development of a tool to track the progress), we also see the potential of such analysis. If two presented KoT maps did not describe two different teachers' LPs, but LPs of one teacher at the beginning and the end of the course (or at the beginning of the career and after five years), we could be able to reveal how his/her knowledge was developed. This approach is to be applied in future research.

Furthermore, the other issue, which we would like to discuss, are parts of the LPs, which were not coded, because none of our codes was applicable. For instance, one of the teachers proposed the task focused on reading the statistical information from the bar chart (e.g. to count arithmetic mean) as the activity to revise important knowledge before the linear function is introduced. Possibly, this could be understood as some gap in the Knowledge of the Structure of Mathematicsanother element from MTSK. This observation prompts us to the next analysis of the LPs to find out, whatexcept for KoTwe can learn about the teachers from their written instructional plans.

  definition (any of the correct approaches, e.g. function which graph is the straight line, the same change in the "x" causes a constant increment in the "y", or the function which equation is y=kx+q) nF ability to formulate the examples of the relationship which is not functional (e.g. x=2)q knowledge of the q (y-intercept) interpretation, both cases acknowledged q=0 and q≠0 k knowledge of the k (slope) interpretation, acknowledgment of differences between k<0, k=0 and k>0 Df knowledge of the domain of the linear functions and its restriction due to the real context of the task KoTmp: belong to determine whether the point is (not) the point of the function x to determine the intersection with the x-axis (graph, notation) y to determine the intersection with the y-axis (graph, calculation from the equation) coor to determine the missing coordinate of the point (not in the context of filling the table) inters to determine the intersection of two linear functions Rf to determine the range of the function in correspondence with the context mon to determine whether the function is increasing/decreasing/constant (not using the interpretation of k) KoTph: dts the context of the task is focused on distance, time, and velocity eur the context of the task is money t the context of the task is time (but not velocity) V the context of the task is a volume of some substance n the context of the task is the number of something m the context of the task is the weight of something KoTrp: verbal change of representation from equation /
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 12 Figure 1: Task to introduce Linear function (Jana)KoT map (Figure2) pinpoints, that Jana used many different contexts for her tasks and she was focused on the representational change. Nevertheless, she did not reveal deep KoT in the other two components and what is more, some incorrectness was observed as well.
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 3 Figure 3: Task to introduce Linear function (Kristína)
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 4 Figure 4: KoT map (LP by Kristína)

Table 1 : KoT in the topic Linear function
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