Appendix A – Interview guide

Guidelines for the expert interview

	Topics
	              Keywords and questions

	Starting conversation
	

	
	· Consent for the recording of the interview
· I would like to ask you to outline your professional background and your expertise.

	Special educational needs
	

	
	· Tell me something about your experience/expertise in/regarding the focus of supporting you are dealing with?
· What is specific to this supporting area?

	Tasks for special education
	

	
	· In your opinion, how should (mathematical) content be presented for learners with disabilities?
· What is a good task in the context of the focus of support and special needs?
· Do you know any good examples?
· When does a task match the requirements of your focus?
· What aids are needed?

	Analysis of the indicator task test
	

	
	· First, tell me what is your first impression of the indicator task test.
· How do you rate the instrument with regard to the focus of support and the corresponding requirements?
· What barriers and difficulties do you see?
· You have just mentioned _____________ as characteristics. Do you find such characteristics in the tasks?
· How does such a test situation match learner with special educational needs due to disabilities?

	Analysis of problem tasks
	

	
	· First, tell me what is your first impression of the problem tasks.
· How do you rate the problem tasks with regard to the focus of support and the corresponding requirements?
· What barriers and difficulties do you see?
· You have just mentioned _____________ as characteristics. Do you find such characteristics in the tasks?

	Recommendations
	

	
	· In your opinion, how should these tasks be adapted or designed so that learners with special needs can successfully complete them?
· Do you have any concrete suggestions as to how these tasks should be changed?

	Conclusion of conversation
	

	
	· Is there anything you haven't mentioned yet that you would like to talk about?































Appendix B – Category System

	Main category
	Subcategory
	Definition
	Anchoring example

	M1 Operationalization (mathematical giftedness)
	(M1.1) Construct bias
	Barriers arising from the standardization of the sample for which the test was originally designed.
	“I think it’s just not enough to say we’ll adapt here and somehow make simple sentences and add a few pictures, just to put it casually. We also need to consider what gifted characteristics actually fit with the children, so that we can construct it properly and soundly.” (Ms. NINE)

	
	(M1.2) Construct Underrepresentation or Irrelevance
	Barriers arising from the limited scope of measured constructs that may not fully capture the specific characteristics of mathematical giftedness of students with disabilities or involve irrelevant aspects beyond specific mathematical abilities.
	“Yeah, so the pure reading and memorization, there you naturally still have a diagnostic situation, where you somehow also measure hearing and language comprehension, or the child’s ability to look away from the mouth image.” (Ms. THREE)

	M2 Diagnostic situation 
	(M2.1) (Linguistic) instructions
	Barriers resulting from the test instructions that were read out.
	“Yes, I find the test as it is currently structured very challenging. We have hardly any good visual support, we have too many instructions read aloud by the test administrator. So, the children are certainly cognitively overwhelmed to perform in this testing situation.” (Ms. TWO)

	
	(M2.2) Time
	Barriers resulting from the given processing time.
	“One thing I always have to consider is that the children need more time.” (Ms. FOUR)

	
	(M2.3) Diagnostic situation mode
	Barriers resulting from the given tasks and the material.
	“So, I think we need to take a very close look, and of course, we must consider that we always have to work individually here. As I mentioned at the beginning, how important it is to consider what disability a child has.” (Ms. TWO)

	
	(M.2.4) Sample size
	Barriers resulting from the specified group testing.
	“I believe that the idea of a group test, where we can do this with several children with the area of support in hearing and communication, doesn’t fit into our individual area of support.” (Ms. TWO)


	M3 Task types and setting
	(M3.1) Syntax and semantics
	Barriers resulting from the nature of the task.
	“When we think about textual tasks, for instance, a classic mathematical problem, without considering the specific task type, such as modeling or others. We need to ensure that we linguistically simplify the task, meaning not only the length of the sentences and the manner in which they are constructed, for example, main clause-subordinate clause construction, but we also need to dial down the complexity a bit.” (Ms. SEVEN)

	
	(M3.2) Content areas
	Barriers resulting from the different and partly problematic mathematical content areas.
	“Geometry naturally plays a significant role and is challenging, meaning that there are sometimes missing prior experiences in arithmetic or geometry, and this can, with poor support, lead to children actually developing greater difficulties in mathematics.” (Ms. FOUR)

	
	(M3.3) Additional tools
	Barriers resulting from the lack of assistance available for the task
	“And tactile refers to images, of course. I can make graphics tactile by having raised lines that I can grasp with my hands.” (Ms. FOUR)

	
	(M3.4) Visualization
	Barriers that arise from the lack of visualizations due to the textual content.
	“Then maybe an idea would be not only to rely on language alone but also to have tasks that are somehow supported by visualization, where we already get pictorial indications of what to do, why to do something, so that we have a visualization of the task text itself. I think that already makes a good task.” (Ms. SEVEN)

	
	(M3.5) Image quality
	Barriers that arise due to bad image quality.
	“For example, if the images consist of high-resolution vector graphics, then it is a great advantage compared to pixel images, which I can no longer enlarge.” (Mr. SIX)

	
	(M3.6) Multisensory approaches
	Barriers that occur because the tasks are only presented textually and symbolically.
	“We need multi-sensory access for children with LVB, in our case, for example, additional haptic access and, if possible, always underpinned with auditory access.” (Mr. FIVE)

	
	(M3.7) Specialized terminology
	Barriers due to the (mathematical) specialist terminology.
	“Then I also noticed that there are a lot of technical terms in the test, such as the nth figure. If something like that is read out by the test administrator or the teacher, it can of course lead to misunderstandings. Then the nth like duck, for example.” (Ms. TWO)

	M4 Task processing
	(M4.1) Digital assistance
	Barriers due to a lack of digital support.
	“But some also tend to use reading aloud, i.e. they have it read to them via technical aids, many also like to do that.” (Ms. FOUR)

	
	(M4.2) Professional usability
	Barriers that arise as a result of the tasks being impossible to solve at different levels of representation.
	“This is something that special needs teachers like to say: “I’ll only use one representative, I’ll stick to one type of task.” for fear of overtaxing the children. But I think you need the different forms in order to ultimately recognize the mathematical content behind them.” (Ms. EIGHT)

	
	(M4.3) Professional support
	Barriers due to lack of additional material or necessary aids.
	“We have hardly any noticeable visualization here, no restriction to essential technical terms. We don’t have any word aids or anything like that. So that seems too complex to me.” (Ms. SEVEN)

	
	(M4.4) Individual usability
	Barriers due to lack of consideration of individual special educational needs or disabilities.
	“So, a perfectly task should first be accessible in different ways. Depending on how the child communicates, what prior knowledge they have, what listening access they have and what skills they have. At the same time, however, it must also be said that the task must be set so individually that it fits this child exactly.” (Ms. THREE)

	
	(M4.5) Individual support
	Barriers that arise because no assistance is given during the test implementation.
	“Who then really ask another specific question, where you can then ask another specific comprehension question.” (Ms. THREE)








