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Class tests are the predominant form of teachers' written assessment in mathematics in Germany. Existing research mainly describes their task features and reveals that in lower secondary education these tests focus few competences. To contribute to an explanation of these findings, this interview study explores principles that mathematics teachers apply to the design of class tests. It focuses task characteristics and confirms the influence of statewide exit exams.

Introduction

In Germany, the main instrument of schools' internal written assessment are so-called class tests. These tests are obligatory and they are subject to legal regulations as part of the school law, which falls within the competence of each federal state. Class tests must fit the curriculum and they are regularly written in nearly all subjects throughout lower and upper secondary education. Teachers design class tests themselves, which is why a generic relationship exits between what is taught and how and what and how learning outcomes are assessed. Class tests show the "quintessence of the processed content" (Jordan et al., 2008, p. 84) and provide information about the normative claim a teacher has as to what students finally should have learned. Suurtamm and colleagues (2016) claim that various kinds of assessment should take into account content as well as competences.

Class tests comprise elements of summative as well as formative testing. Their results are used to evaluate how well a student has attained certain learning goals or level of competence and to take diagnostic decisions that impact teaching and learning. Being a recurring basis for the assessment of students' competence, they also provide a basis for the selection of students. The average grade achieved contributes to the overall grade in that subject. In Mathematics, it usually makes up 50 % of the final grade. Consequently, class tests ought to meet certain quality criteria and, beyond that, they should be objective, reliable and valid with regard to the competence they cover. However, the fulfilment of these claims is a matter of controversy (cf. overview in [START_REF] Drüke-Noe | Aufgabenkultur in Klassenarbeiten im Fach Mathematik[END_REF].

For several reasons it can be expected that the tasks are put together in a sufficiently diverse manner. One reason is that they ought to cover mathematical education as broadly as possible, and a second one is that from a diagnostic point of view the results from the task processing ought to be used as comprehensively as possible to support and enhance student learning (e.g. [START_REF] Black | Working inside the black box: Assessment for learning in the classroom[END_REF]. Students should be able to demonstrate their thinking in a class test, both to provide evidence of their learning and to inform teachers about future instruction. Therefore tasks in teaching and in class tests should require a variety of competences such as argumentation, problem solving, modeling, the use of representations, working technically and communication. These six competences and three different levels of cognitive demand are an integral part of the national educational standards [START_REF] Kultusministerkonferenz | Bildungsstandards im Fach Mathematik für den Mittleren Schulabschluss[END_REF], These standards are valid in all 16 German states, are the conceptual basis of each curriculum and thus provide a framework for teaching and testing.

Two consecutive phases as regards class tests can be distinguished: The first one is the design phase and the second one is the evaluation phase in which the results of class tests are used. Teachers are the main protagonists in both. This paper focuses on the design phase and does so primarily from the perspective of task characteristics; the evaluation phase is only briefly considered here.

During the design phase, a teacher decides on the selection of tasks as well as their assembly and order within a class test and the amount of time to be set. The number of class tests per school year depends on the subject. In Mathematics and in other core subjects such as German or a foreign language, on average two to three such tests are written each semester. In lower secondary education class tests usually last one lesson (i.e. 45 min), and only on upper secondary level they last two hours or longer. Except for some rather general legal specifications, though, there are no further specific regulations on how to design a class test. The legal framework of a federal state only demands that at least in principle the content and competences tested have been taught beforehand. This requirement is formulated on a general level only (e.g. Ministry for Schools, 2014) and is identical for all subjects. Nevertheless, more influencing factors on the design are obvious as they influence teaching. These are text books, teaching goals, the learning orientation of a teacher and written exit exams.

The second phase begins after a class test has been written. Teachers use their own explicit or implicit model solution to evaluate the students' task processing, award scores and assign a grade. By means of the grade and possibly additional qualitative remarks, students obtain a feedback on their strengths and weaknesses of mathematical performance and their current level of competence. Phelan and Phelan (2010, p. 210) stress that it is of chief importance to designing a useful assessment […] that it will provide you with information you can use to draw inferences. Assessments must […] provide students the opportunity to show that they have attained a learning goal.

Research on class tests -design principles and task characteristics

Research on classroom assessment mainly focuses on standardized tests as for example [START_REF] Stiggins | The ecology of classroom assessment[END_REF] point out. Even in Germany, where class tests are an integral part of mathematics assessment, there are only very few studies on them and there is practically no literature on design principles. Some scant literature only addresses general design aspects (e.g. [START_REF] Sacher | Leistungen entwickeln, überprüfen und beurteilen[END_REF] but is not subject-specific.

Internationally, few studies address class tests in mathematics: In an older study, [START_REF] Oescher | Assessing teacher made-test in secondary math and science classrooms[END_REF] examined class tests of 19 maths and science teachers at four senior high schools (grades 9 to 12) in the United States. Based on Bloom's taxonomy of cognitive levels of knowledge and understanding, the task characteristics were analysed. The authors found that less than 8 % of all tasks required application, analysis, synthesis or evaluation although the teachers claimed that about one quarter of all tasks required one of these cognitive levels. The authors call this difference "a major discrepancy" and conclude that "teachers tend to inaccurately classify higher order items" (p. 12) which might explain these findings. These teachers reported to take about one third of the tasks from textbooks or similar sources and to write the rest themselves. In a Swedish study, Palm and colleagues focus on argumentation levels. They compare tasks set in class tests with those in national tests at upper secondary schools (years 10 to 12) and can identify another discrepancy: While a considerably large proportion of tasks set in national tests requires comparatively challenging argumentations, this only applies to a small proportion of tasks set in class tests [START_REF] Palm | Mathematical reasoning requirements in Swedish upper secondary level assessments[END_REF].

In Germany, there is only one comprehensive study on class tests in Mathematics by Drüke-Noe (2014) and it examines task features, too. The study comprises two samples of class tests gathered in classes of different school types at the end of compulsory education in the years 9 and 10. One sample is representative for all 16 states and was gathered in 2002/2003 and 2003/2004 (grammar schools: year 9: 87 classes, year 10: 83 classes; non-grammar schools: year 9: 172 classes, year 10: 119 classes). This study includes a second but non-representative sample collected in one federal state (Hessia) in 2007(Hessia) in /2008(Hessia) in and 2008(Hessia) in /2009. This second sample was used to reveal possible changes after the implementation of the educational standards in 2003. For grammar and for non-grammar schools this study reveals that the tasks largely focus on standard activities and hardly require any cognitively more demanding activities. Solving these tasks predominantly requires dealing with techniques and calculations of varying complexity. Thus, the dominance of this competence largely shapes the cognitive demand of the class tests. Only slight differences between school types could be identified which mostly refer to the content tested but hardly to the processes required to solve the tasks. The results also show that each class test usually is limited to one content (e.g. Pythagoras Theorem). Regardless of the content tested, there is only a very small proportion of tasks that requires the use of representations, modeling, problem-solving strategies or dealing with texts or argumentations. Only very few tasks set a slightly higher cognitive demand. These findings suggest that class tests only cover a narrow spectrum of mathematical competence.

These merely descriptive findings do only characterise task features but they fail to elicit why specific tasks are assembled in a certain way. They also cannot give any possible reasons for this onesidedness and they reveal no principles that teachers consciously apply when designing class tests.

The analyses of the Hessian sample, though, hint explicitly at the influence of statewide exit exams. Such written exams are compulsory at the end of lower and of upper secondary education in Germany. A backwash effect of this kind of exams on teaching and learning is frequently discussed (e.g. [START_REF] Biggs | Teaching for quality learning at university[END_REF][START_REF] Boud | Aligning assessment with long-term learning[END_REF] as especially such summative forms of assessment set standards as to what is to be achieved or considered important. This is why they can exert considerable influence on both teachers and students. Research on these exams reveals an impact on the selection of tasks for teaching (e.g. [START_REF] Cheng | Test impact and washback: Implications for teaching and learning[END_REF]. From a normative perspective and with respect to assessment validity, [START_REF] Sacher | Leistungen entwickeln, überprüfen und beurteilen[END_REF] demands that tasks assembled in class tests mirror the features of tasks used in teaching. In Mathematics, Neubrand and colleagues (2013, p. 138) can even prove this mirroring image. Consequently, an impact of exit exams on class tests must be assumed, too.

Research on task characteristics of written examinations for the acquisition of the intermediate school certificate of the centrally examining federal states in Germany and various European countries (cf. Drüke-Noe & Kühn, 2017) shows consistently that processing these tasks only requires few processrelated skills. The cognitive demand of these tasks is predominantly characterised by dealing with calculations of varying complexity while higher cognitive demands are hardly taken into account.

Based on these research findings, two research questions from this current study are addressed here: 

Methodology

Teachers are considered to be experts having "structural specialist knowledge" as well as "practical and actionable knowledge" (Döring & Bortz, 2016, p. 375). To elicit it, in preliminary studies to this one an interview guide was developed to question teachers about their thoughts on the design of class tests (Drüke-Noe, 2019). This interview guide only contains open questions so that the teachers can express themselves freely and raise their subjective points of view. This methodological approach allows for unforeseen findings and shall support theory-building [START_REF] Döring | Forschungsmethoden und Evaluation in den Sozial-und Humanwissenschaften[END_REF] on the design of class tests but also allows for considering task features. For validating purposes and as an optional reference in the interviews, the participating teachers were asked to supply a class test to the interview which they had to have designed themselves and administered beforehand.

Each interview comprised three parts. In the first part, the teachers were asked to talk about their own general conception criteria and factors considered when designing a class test. If they decided to do so, they could illustrate their statements with reference to the supplied class test. In the second part, the interviewer presented an authentic class test from a non-grammar school (year 9) and the teachers were asked to describe anything they noticed about this test. Its content covers the Pythagoras Theorem as this topic is part of every curriculum regardless of the school type (see example task from this test in figure 1). In the third part, additional topics were raised, if they had not been mentioned by the teachers beforehand. In this part to the latest, the influence of exit exams or of the type of school was addressed and only then questions focused explicitly on task characteristics.

Sample and data collection

The original sample comprised teachers from different grammar and non-grammar schools in two federal states (Baden-Wuerttemberg, Schleswig-Holstein). After the conduction of the interviews and due to economic reasons, the sample was randomly reduced to eight teachers (two per school type and state). All teachers participated voluntarily. Only few requirements were set for participation: The teachers were expected to have practical experience in the design of class tests in years 9 and 10 and preferably in the early years of lower secondary education, too. All interviews were conducted individually by a trained student. They took place in presence or via a video tool and were recorded.

Data analysis

The analyses comprise two elements: One is a qualitative content analysis of the interviews according to [START_REF] Mayring | Einführung in die qualitative Sozialforschung [Introduction to qualitative social research[END_REF]. All interviews were transcribed verbatim using the transcription software f4tranSkript and analysed with the MAXQDA software. The systematic evaluation of the data material was carried out mainly deductively by applying the conception criteria derived from theory as well as from former research of the author. A second element is a cognitive analysis of the tasks set in the class tests supplied by the teachers. For this purpose each individual task (instruction) was first identified and then analysed by an expert. These analyses focused the competences that are needed to process a task including their respective level of cognitive demand (I: low, II: medium, III: high) as lined out in the educational standards. One example may illustrate this: To process the task shown in figure 1, students need to read the text (communication) to then relate it to the illustration (use of representations). They then apply the Pythagorean Theorem which is the obvious and therefore basic model here (modelling) to work out a solution (working technically) which then is to be interpreted in the context. In this task all four competences are required at a low cognitive level. For each task of a class test the results of these expert ratings were entered in a competency grid by [START_REF] Drüke-Noe | Klausuren kompetenzorientiert analysieren und weiterentwickeln [Analysing and developing exams in a skills-oriented way[END_REF]. Figure 2 shows the entries for task 8, which is analyzed above, and for a fictitious task 9. This grid is based on the standards and permits analyses irrespective of a specific content, year or school form. It cumulatively allows the creation of a competency profile of an entire class test by summing up the crosses per column. The resulting profile indicates the proportional coverage of process-related competences at the three cognitive levels and allows for a global judgement if a competence is rarely, moderately, frequently or very often needed. Although this grid is just a heuristics since tasks can vary greatly in their length, the resulting competency profiles were used to validate the teachers' reports on their design principles and task selection. 
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Results

The main influencing variables outlined in the theory section above were mentioned in literally all interviews: tasks used in lessons, task difficulty, textbooks and exit exams, but also a teacher's notion of a specific class. Effects of the school type are only gradual and mostly limited to curricular aspects which mainly affect the content tested. The results reveal no differences between the two states.

The teachers' statements on the design of class tests primarily referred to individual and only classspecific considerations. They also reported that the design of class tests had not been part of their teacher education. These results mostly confirm the ones obtained in the preliminary studies by Drüke-Noe (2019) but detail them further especially with regard to the influence of statewide exit exams and to some extent to school forms as well. Teachers from both types of schools pay attention to the respective exit exams. In the case of grammar schools this is the Abitur, whereas non-grammar school teachers focus on the exit exams at the end of lower secondary education. In both types of school, exit exams start to exert a then considerably growing influence about two years in advance. Beyond this, teachers give only limited references to norms of assessment and hardly address theoretical aspects of summative and formative performance measurement.

Design principles and task characteristics

The teachers report the following criteria as regards the choice of tasks: They are to mirror the previous lessons and shall cover a variety of formats and basic ideas. The range of tasks is supposed to cover various competences at different cognitive levels, should require the use of appropriate mathematical and standard language and ought to cover a range of difficulty and complexity. The teachers explicitly claim to set diverse tasks with a spectrum of process-related competences at varying cognitive levels. They also claim to include substantial modeling and argumentation tasks that both go beyond standard activities. By doing so, they want to mirror challenging teaching goals set in lessons and for the same reason they claim to set cognitively demanding tasks in class tests.

Within a class test, a first task should be rather short and easy so that every student can solve it. This design principle is applied to reduce tension and to motivate students. In the course of a test, the difficulty and complexity of tasks should increase. Teachers stress that the number of tasks per class test must be appropriate with respect to the amount of time set. They apply rules of thumb and rely on experience to achieve this. Additionally, the tasks ought to cover the scope of a specific content.

The competency profiles of the eight supplied tests mainly confirm the empirical findings on class tests outlined above. A slightly higher proportion of tasks requires communication and a moderately higher proportion sets a medium cognitive demand. The other tasks largely require standard activities. These findings must be weighed carefully, though, as the eight class tests vary greatly. They were set in different grades, cover a different content and vary in the numbers of tasks.

The results of the expert ratings as regards argumentation and communication only partially correspond with the interview statements as the teachers explicitly state to set tasks with variable cognitive demand, especially in argumentations. The teachers' notions differ from those of the experts in other categories as well, which is a key result of this study.

Influence of statewide exit exams on the design of class tests

The influence of exit exams becomes clear in different parts of the interviews. The teachers' answers strongly indicate a growing influence throughout the years of secondary education on both the design of class tests as such and on the selected tasks. In year 5 the influence is reportedly non-existent or low. From year 8 onwards, a considerably growing influence is articulated and more attention is consciously paid to the structure of exit exams as well as to their task characteristics. Teachers report to adopt various features of exit exams to the design of their class tests. In years 9 and 10, for example, they split class tests in two parts like it is done in exit exams. One part must be worked upon without any tools such as a calculator or a formulary. Furthermore, a growing attention to tasks and their formats is reported: This firstly refers to the use of operators even as early as in year 5. Secondly, in the later years of secondary education teachers report to take process-related competences more consciously into account because of the exit exams. Thirdly, they report a growing or exclusive attention to the content tested in exit exams. Some even teach and test only those content areas that are tested in the exit exams regardless of regulations set by the curriculum. One excerpt from the transcripts may illustrate this influence (translation by author; teacher's pseudonym: H04RA):

Teacher:

One class test at our school is always a former exit exam. […] Yes, indeed exit exams play an important role here.

Conclusion and perspectives

The results of this study are mostly in line with expectations as regards general design criteria and influencing factors such as text books, task characteristics, teaching goals and exit exams. However, the findings relating to task characteristics are significantly more multifaceted. About twenty years after the introduction of the national educational standards and their implementation in different state curricula, teachers consider competences at varying cognitive levels either less consciously or less widely than it could have been expected. Contrary to the teachers' claims in the interviews, the expert ratings of the supplied tests largely hint at a rather limited spectrum of tasks. The latter result confirms findings from former studies by Drüke-Noe (2014) as well as Neubrand and colleagues (2011) and match empirical findings on tasks set in exit exams (Drüke-Noe & Kühn, 2017).

These findings draw attention to four phenomena: A first one is an apparent discrepancy between the curriculum and the teachers' design principles. Due to this and secondly, class tests have only limited diagnostic potential and are of limited use in the sense of Phelan and Phelan (2011). Only working technically is mapped comprehensively in tasks and can therefore be diagnosed well, while in both types of school other competences are significantly less or only partially covered. Thirdly, the considerable divergences between the teachers' reports and the expert ratings show that teachers tend to overestimate both the coverage of competences and that of higher levels of cognitive demand which confirms the results by [START_REF] Oescher | Assessing teacher made-test in secondary math and science classrooms[END_REF]. A possible explanation could be that a presumed high difficulty of tasks is -rather superficially -equated with a high cognitive demand. Fourthly, the interview analyses clearly confirm the great influence of exit exams as regards the structural design and the choice and formulation of tasks. Furthermore, the characteristics of tasks in both kinds of tests resemble each other. These findings contradict the ones by Palm and colleagues (2011) who contrasted high proportions of demanding argumentations in national tests to low ones in class tests.

All in all, the results of this interview study have several implications: To improve the diagnostic potential of class tests, a wider spectrum of competences at different cognitive levels is desirable. This also applies to teaching and to exit exams. To achieve this, the acquisition of knowledge of task features and the conscious design of class tests should be an integral part of teacher education. Teacher trainees as well as experienced teachers could also use the competency grid described in the methodology section as a heuristics to both analyse and reflect upon or to systematically vary tasks assembled in a class test. Finally, educational stakeholders need to be aware of the proven impact of exit exams. This impact can be positive or negative but a persisting rather limited range of competences, a considerable focus on few process-related skills and an only low proportion of tasks with a higher cognitive demand might also be obstacles to implementing a wider spectrum of tasks in class tests and in teaching, too.

•

  Which criteria do mathematics teachers apply when designing class tests and to what extent are these criteria used consciously -especially with regard to task characteristics? • To what extent do exit exams influence the design of class tests in years 9 and 10?

Task 8 :

 8 How far can you see from a lighthouse that is 60 m high? Imagine the earth as a sphere. For calculations use 6370 km as the radius of the earth.

Figure 1 :

 1 Figure 1: Task 8 from the interviewer's class test (translation by author)

Figure 2 :

 2 Figure 2: Competency grid (see also Drüke-Noe, 2015, p. 137)