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Many schools possess interactive boards, which can be especially beneficial for teaching mathematics. This paper examines the attitudes of prospective primary and secondary math teachers towards the use of interactive whiteboards. It also shows the requirements they perceive to be important for the school, teachers, and students, and the different areas they would use interactive whiteboards for their lessons. The results showed that many prospective teachers, either for primary as well as for secondary school, have a vague intention of how they can benefit from interactive boards in their classroom. However, it can also be seen that these prospective teachers in most cases do not know about specific applications and overall (dis-)advantages of this technology.

Introduction

Over the past ten years, interactive whiteboards (IWB) have become increasingly popular in German classrooms. This trend spiked after a decision in 2019 to actively finance the introduction of new technology in German schools. Similar developments can be seen internationally as well, such as in North America, East Asia, Australia, and several European countries. For example, Denmark has already introduced digital whiteboards in about 40% of the classrooms by 2015 [START_REF] Balta | Attitudes of Students and Teachers towards the Use of Interactive Whiteboards in Elementary and Secondary School Classrooms[END_REF]. Most likely, the number has increased even more in recent years and in the future, IWB will be used almost exclusively in schools. Since the preparation of teachers for future challenges is essential, such as the use of digital media and especially the IWB, this study aims to research on prospective teachers' attitudes towards IWBs and how they are implemented into the education at a German university. To gain an insight into the current situation in Germany, we decide to ask prospective teachers for their own opinion of experience.

Theoretical framework

IWBs are touch-sensitive boards, that can be connected to a computer and projector [START_REF] Nejem | Effect of using smart board on mathematics achievement and retention of seventh Grad Students[END_REF]. More recent models combine both of these functions integrated into the IWB [START_REF] Saltan | The new Generation if Interactive Whiteboards: How students perceive and conceptualize[END_REF].

Along with tablets and computers, IWBs play a central role in the digitalization of school education. The effect of IWBs have been widely researched by several authors. There are also positive effects of IWBs on all levels of education (e.g. pre-kindergarten: [START_REF] Cozby | Engagement During Math Small Groups Using the Interactive White Board[END_REF]; secondary education: [START_REF] Cabus | Smart in Mathematics? Exploring the Effects of In-Class-Level Differentiation Using SMARTboard on Math Proficiency[END_REF]school and university: Jacob, 2014) have been repeatedly shown. In particular the motivational effects of technology, which might only be an illusion [START_REF] Knaus | Digitale Tafeln -(Medien-)Technik, die begeistert[END_REF], are highly regarded. Studies such as [START_REF] Türel | Teachers' negative Attitudes towards interactive whiteboard use: Need and Problems[END_REF], which focused on teaching with IWBs, show, that the majority of the 140 Turkish middle school teachers examined lacked the technical and pedagogical knowledge to teach with this technology. [START_REF] Knaus | Digitale Tafeln -(Medien-)Technik, die begeistert[END_REF] found similar results in a survey of German teachers. Regarding the usage of IWBs, The IWB is often used merely as a digital notepad [START_REF] Cabus | Smart in Mathematics? Exploring the Effects of In-Class-Level Differentiation Using SMARTboard on Math Proficiency[END_REF]; a projection surface [START_REF] Knaus | Digitale Tafeln -(Medien-)Technik, die begeistert[END_REF]; a communication, demonstration and presentation device or as an instrument for teacher organisation [START_REF] Northcote | Interactive whiteboards: Interactive or just whiteboards?[END_REF] in schools. [START_REF] Ellis | Interactive SMART Board Techology: Does it Promote Individual Student Academic Achievement? Education and Human Development Master's Theses[END_REF] researched the effects of technology in the classroom with the SMART board as a prime example and stated that "the impact and implementation of the technology is only as strong as the teachers' understanding of the materials being used" (Ellis, 2010, p. 12). This highlights the need to educate teachers in how to effectively use technology in the classroom. Teachers do not necessarily share this view however. As shown in [START_REF] Knaus | Digitale Tafeln -(Medien-)Technik, die begeistert[END_REF] research on the use of IWBs in German schools and universities, some teachers believe that the use of technologies by one colleague is sufficient for its introduction in a new school. It is clear, that every teacher will have to deal with IWBs -which undeniably hold potential for improvement -in the near future, even though most of them were not trained on how to use them in their university courses [START_REF] Jacob | Interaktive Whiteboards -der Einzug einer neuen Lerntechnologie[END_REF]. Therefore, it is not quite clear how (prospective) teachers are using these installments for their lessons. Teachers need to be educated such that they can use technologies like the IWB in a way from which pupils actually benefit.

With that in mind and because of the rapid development of digital technology, it is important that we check, and not just assume, if prospective teachers know the application and limitations of digital technologies like the IWB, especially in the context of mathematics education, and whether such technologies are being utilized in university education.

A desideratum exists regarding the education of prospective mathematics teachers concerning their experiences with IWBs and the usage of this technology in mathematics classes. This inspired the following research questions, that should be answered via a survey within the body of mathematic students at Saarland University -also having possible implications for teaching students in mind:

1. To what extent were students able to gather experience with IWBs? 2. Which digital technologies, particularly with regards to IWBs, would students use in mathematics lessons and how would they use them? 3. To what extent have these experiences influenced students' ideas for using IWBs in school?

Methodology

The survey consisted of an open questionnaire to find out if the prospective teachers are adept at using IWBs and how they would employ them in teaching mathematics. Therefore, prospective teachers enrolled in mathematics courses for primary and secondary schools were asked to participate voluntarily in an online survey. No specific selection was made by age or semester attended. The online survey was open for responses for three weeks.

The first section of the questionnaire asked for sociodemographic data. This was followed by openended questions on the subject of digital technologies, in particular the use of IWBs. For this, students were asked which digital media in general they had become familiar with during their studies, whether they have already gained experience with the IWBs, and about their attitude toward this technology. Furthermore, they were asked to name prerequisites for the use of digital technology in school, both at a teacher and at a student level.

After the survey period had expired, both authors independently performed a qualitative content analysis according to [START_REF] Mayring | Qualitative Inhaltsanalyse. Beltz[END_REF] to identify categories based on the answers given by the students. Next, these categories were compared by both authors. Then, the answers of the prospective teachers were revisited again to ensure the reliability of the categories. Finally, the two authors' classifications of the answers were compared again and their agreement verified. Only data from prospective teachers who indicated mathematics as a studied subject and completed at least thirty percent of the questionnaire were included in the analysis -see next section. In the following section, we will present our results: the main-and subcategories we found as well as the number of students who mentioned each of these categories.

Results

A total of 48 respondents participated in the publicly available survey during the three-week period, whereof 31 met the aforementioned criteria and were thus included in the analysis. Slightly more primary education students (n = 17) than secondary education students (n = 14) participated. The percentage of women was noticeably higher in both groups. Most students in both groups participated in an internship at school. However, only one participant in the primary education group reported having worked as a homework assistant, while three students in the secondary education group have already taught a class, and one of them was a language instructor.

To answer the first research question, the prospective teachers were asked if they had come in contact with IWBs and could gather experience with IWBs and their applications. Table 1 shows that more than 80 percent of respondents have gained some type of experience. Most of this experience was reportedly gained in practical settings such as during the students' own school years or during an internship. Less than half of the students reported having encountered the technology in seminars or lectures at university and only one person during their free time. Almost equal numbers of students indicated that the IWB was used as a projection screen or as a blackboard replacement. The blackboard replacement is usually used at school, while the projection surface, such as for presentations, at university. Only a few students mentioned specific applications or operational scenarios (see Table 1). As previously shown in the results on this topic, there was a consensus that most participants would use it as a blackboard replacement or to present content. Both groups stated that geometry is a topic that could highly benefit from using IWBs. The respondents from the secondary school group also explicitly mentioned functions as an additional topic where they can find advantages in the use of the technology. More detailed insights into teaching content or scenarios were not mentioned. Finally, the survey asked about the requirements that must be met at the school level, student level and teacher level to enable the usage of this technology. In Figure 1, the blue side represents the categories of the primary prospective teachers, while the orange side represents the categories of secondary prospective teachers. Subcategories were formed first, which were then grouped into main categories. For this reason, the number of main categories and subcategories are not equal, since some people named several subcategories but were only included once in the main category, or only named the main category. In most cases, the categories from both groups are similar and differ only in a few points.

In total, three main categories could be identified. Almost all respondents indicated that financial resources must be available. Under the category of technical precondition, both hardware, such as equipment, and infrastructure were also frequently mentioned. However, it can be seen that the prospective primary school teachers consider both to be somewhat more necessary than the prospective secondary school teachers. Other subcategories include teacher training, anchoring in curriculum, and development of teaching materials, which can be combined into the main category educational aspects. Especially for primary education students, further training of teachers was an important requirement. Supervisor, university cooperation and time for lesson planning were subcategories mentioned by one person and categorized as other. TET skills could be identified as another category, which include the subcategories teaching flexibility and application ideas. However, this was only mentioned by a few respondents. The results of the students' reported requirements for using the IWB are shown in Figure 3. Two main categories can be identified. In the primary school group, the results show disagreement between prospective teachers as to whether or not students need to have prior experience and knowledge of digital media. On the other hand, the majority in the secondary school group agreed that students need previous knowledge and experience. Two respondents in both groups commented that the students already have previous knowledge and experience to build on. Furthermore, the social skills of the students are also considered important, with prospective teachers from the primary school group citing motivation most frequently. Overall, we can see that most of the interviewed respondents have some idea of what is needed (by the teachers, students and authorities) to succeed at using IWBs in the classroom, even if the number of explicitly named ideas for use-cases is pretty low. These results and their implications will be discussed in the following section.

Discussion

The results show that almost all surveyed prospective teachers have a positive attitude toward IWBs. This matches the findings of other authors (e. g. [START_REF] Warwick | Primary teachers' understanding of the interactive whiteboard as a tool for children's collaborative learning and knowledge-building[END_REF][START_REF] Littleton | Instruction as orchestration: Multimodal connection building with the interactive whiteboard[END_REF]. While the majority of the respondents would use the IWB for teaching, they are only familiar with a few applications. Interestingly, although many participants chose infrastructure as a requirement for utilizing IWBs, only two respondents said they will use them for online elements and movie / pictures, where internet is most likely needed. However, it should be noted that there are also negative sides to the ability to live-research things during class, such as misinformation among various websites. Furthermore, teachers can show videos in the classroom. Online mathematics tutorials, which claim to provide quick and easy explanations for certain topics, also often contain oversimplifications and mathematical errors. This shows that prospective teachers have to learn how to correctly handle IWBs and the consequences of their application, such as quick access to online information just as students have to do at school. Given this fact, it is good to see, in this study a lot of respondents know the relevance of advance training. This result also underlines the importance of further training, because the teachers are uncertain about whether the students need previous knowledge and experience, which was probably not addressed in their previous study at the university.

Although we have to consider the rapid development of technologies like IWBs, a short comparison of the categories found in this paper and the research of Northcote and colleagues (2010) shows that the main ideas regarding working with IWBs are closely related to each other and seemingly stable over time. It follows that universities should properly integrate the technical knowledge and competencies needed to work with IWBs in the classroom into prospective teachers' training, just like didactic knowledge. This includes, for instance, discussing their advantages and disadvantages in certain situations, giving examples on topics that could be adapted for this technology, and also teaching about how the IWB is operated so that technical errors during classes can be reduced to a minimum. Especially in mathematics education, diverse applications exist to utilise the IWB as more than just a surface for presentations or as a blackboard replacement. In maths teacher training, there are benefits to using simple applications, which are more comfortable and intuitive. The majority of all surveyed students already mentioned presenting and operating with 3D-Models in the context of teaching geometry, e. g. using the software GeoGebra. One key advantage of this software is that it allows the user to operate on the models, e. g. to rotate them or zoom in and out. This can be done directly on the board in front of the students, in contrast to the software found on laptops, beamers or tablets (e. g. [START_REF] Kohls | Erprobte Einsatzszenarien für Interaktive Whiteboards[END_REF] and does not require any additional instruments.

Applications exist for other topics of mathematics as well. For example, in primary education, the students learn to read the clock. Showing an analogue clock on an IWB enables the teacher to hide and unhide certain elements of the clock and change its appearance and alter other functions without having to deal with the downsides of a homemade clock (not as precise, fragile, etc.). In the area of probability, an IWB can be useful to show a wheel of fortune with adjustable sections. Details can be hidden or revealed and sections can be replaced. In addition, the graphics, together with dynamic calculations related to them, can be integrated directly into the 'classic' chalkboard painting. Furthermore, not only for special mathematics applications, the IWB has the advantage of saving these panels and chalkboard presentations so to use and modify them repeatedly.

This study shows that there is a need for further debate on digital media such as the IWB. Therefore, more exploration into this topic is necessary, which might result in the cooperation with schools or universities to develop further ideas. It should be kept in mind that this is a relatively new topic for many fields and institutes, even at the university level and a knowledge of such research should be transferred to other digital technologies and media. The rapid development of digital technologies and their applications constitutes a major, novel challenge for everyone.

Because of this, it is also a central purpose of the university and further research to find fields of applications and examine them carefully. Only in this way can prospective teachers of mathematics, but also of other subjects, be prepared for their further school life and accompanying tasks.
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 1 Figure 1: Requirements at school level of primary (blue) and secondary (orange) prospective teachersFigure2shows the requirement at the teacher level. The three main categories digital media knowledge, positive attitude and technology enhanced teaching skills (TET skills) were established. While both groups of prospective teachers surveyed frequently mentioned digital media knowledge in particular. Primary school group focused on it even more frequently than secondary school students. Another important criterion mentioned is attitudes toward digital media, which we refer to as positive attitude. Many respondents expressed the belief that open-mindedness and a willingness to educate oneself further on digital technologies are necessary for their use them in classrooms. TET skills could be identified as another category, which include the subcategories teaching flexibility and application ideas. However, this was only mentioned by a few respondents.
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 2 Figure 2: Requirements at the teacher level of primary and secondary prospective teachers
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 3 Figure 3: Requirements at the student level of primary and secondary prospective teacher

Table 1 : Experience with IWBs of primary and secondary prospective teachers

 1 After respondents were inquired about their accumulated experience, they were asked to indicate how often they would use an IWB for teaching. The majority of both prospective primary and secondary school teachers indicated that they would always or almost always use IWBs. Next, participants were asked (to predict) how often they would use IWBs. Students with positive attitudes toward IWBs, were asked how they would use them. Those who did not, were asked why they do not want to use it. Table2details how they planned to use this technology in their mathematics class, divided into three categories: representation medium, communication medium, and working tools.

	No experience (5)	
	Experience (26)	-in practise (school) (18)
		-university (13)
		-free time (1)
	Insert format (11)	-projection surface
		-blackboard replacement (8)

Table 2 : How prospective teachers would use IWBs

 2 

			Use of interactive whiteboards in school
	never	sometimes	almost always	always
	primary	1	1	8	7
	secondary	0	1	6	7
			Applications in school	
	Representation medium	Communication medium	Working tools
	(11)		(6)		(6)
	-geometry (4)		-board replacement (3)	-apps (Geogebra) (1)
	-functions (3)		-teamworking (1)	-online elements (1)
	-3D-models (2)		-interexchange (1)	-presenting results (1)
	-complex learning (1)				
	-drawing (1)				
	-pictures, movies (1)