Michael Gaidoschik 
email: michael.gaidoschikl@unibz.it
  
"Individual Educational Plans" for "dyscalculic" students in primary schools of South Tyrol: A questionable law, poorly implied

Keywords: Mathematical learning difficulties/dyscalculia, diagnostic competences, individualization Focus

Italian law obliges teachers to draw up Individual Educational Plans (IEPs) for students diagnosed with "dyscalculia". The author analyzed both law and 23 IEPs regarding their compliance with recommendations as stated in current mathematics education literature about how to deal with mathematical learning difficulties (MLDs). Whilst the law clearly mirrors the medical paradigm and largely ignores mathematics education research on MLDs, the IEPs rarely take into account the three content areas that are indicated as crucial for MLDs by educational research. Instead, they tend to lower expectations in terms of reduced number range, continuous granting of compensation measures, and concentration on standard algorithms. The paper outlines key results of a content analysis of the IEPs and discusses their shortcomings with a view to possible consequences on the level of teacher training as well as of desirable changes of the legal and organizational framework.

Theoretical and empirical framework

MLDs have gained increasing interest from more than one scientific discipline in the last decades (for a current overview, see e.g. Fritz et al., 2019). Psychological and medical research, typically, follow a paradigm in which at least some forms of such learning difficulties are labelled as (symptoms of) a "disorder", nowadays usually termed "dyscalculia". Research in that field is centered on presumed organic, maybe genetic causes of this disorder. As a means for sorting out children afflicted by this disorder (and in order to differentiate them from children with MLDs supposed to be caused otherwise), various tests have been developed and standardized for different countries and age groups (see [START_REF] Kaufmann | The diagnosis and management of dyscalculia[END_REF], for an overview).

From a didactical point of view, as expressed in the recent position paper of the German "Gesellschaft für Didaktik der Mathematik -GDM" (Society for Didactics of Mathematics) [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF], the labelling of a subgroup of children with a severe, long lasting MLD as "dyscalculic" is not helpful for pedagogical and didactical purposes and might even turn out to be detrimental. It is not helpful, as for planning remedial measures, we have to understand the concerned child's current stage of mathematical thinking, his or her competences, misunderstandings and shortcomings about fundamentals of arithmetic, in a much more detailed way than standardized tests point at. In addition, with a view to support a single child's mathematical learning, it is irrelevant whether this child belongs to the weakest (or strongest) 5 or 10 or whatever percent of his or her peers [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF].

On the downside, being labelled as dyscalculic may have negative effects on the child's self-efficacy expectations and thereby aggravate the MLD [START_REF] Bishara | Inhibitory control, self-efficacy, and mathematics achievements in students with learning disabilities[END_REF]. It might also have counterproductive impact on teachers (who could react by just reducing their expectations, thus risking self-fulfilling prophecies, or might think of not being responsible and/or qualified for such "special cases") as well as parents (who could tend to be more interested in compensations for disadvantages than in supporting measures to overcome them) (see e.g. Algraygray & Boyle, 2017, for a broader discussion about possible negative effects of labelling in special education).

As indicated, the above-mentioned position paper of the GDM underlines the importance of process oriented, qualitative assessment of a child's current mathematical thinking. First and foremost, such assessment should focus on those content areas that have been identified by mathematics education research as being crucial for the development of MLDs, namely (cf. [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF]:

Basic number concepts: Severe MLDs characteristically stem from a restricted understanding of natural numbers in that concerned students predominantly conceptualize them as positions within a sequence rather than as "numbers as compositions of other numbers" (Resnick, 1983, p. 114). On that insufficient basis, they struggle to conceive relations between numbers and operations that go beyond their ideas of "forward/backward" within the sequence of numbers, hence tend to stick to counting strategies as their prevailing way to add and subtract [START_REF] Gaidoschik | Didactics as source and remedy of mathematics learning difficulties[END_REF].

Place value understanding: Typically, MLDs go with what [START_REF] Fuson | Children's conceptual structures for multidigit numbers and methods of multidigit addition and subtraction[END_REF] characterized as a "concatenated single-digit conception" of multi-digit numbers. On that basis, children might well learn to perform some calculation algorithms and acquire a certain routine in diverse procedures, yet, lacking conceptual understanding of core principles of the decimal system (bundling and unbundling, multiplicative properties), they will hardly achieve flexibility in computing nor develop sufficient competences in estimating, proportional reasoning, and relational thinking [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF].

Conceptual understanding of operations:

Children with MLDs, generally, command a limited conceptual understanding of arithmetic operations, in particular of multiplication and division [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF], and thus have difficulties to connect them to real-world contexts [START_REF] Scherer | Assistance of students with mathematical learning difficulties: How can research support practice?[END_REF]. Subsequently, they often see no chance to solve word problems, if not by deliberately choosing an operation or trying to find a clue by remembering key words, or the like.

As a consequence of the cumulative character of arithmetic learning, if the shortcomings outlined above are not overcome by (remedial) instruction within the first years of schooling, they will nearly inevitably result in even greater difficulties for the concerned students to cope with the curricular content of the following years. Therefore, it is not surprising that we still find the very same problem areas and very similar deficits and misunderstandings as typical also for MLDs in secondary schools, of course amplified by additional deficits and misunderstandings of further content that could not be digested due to the lack of fundamental understanding [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF].

From a mathematics education point of view, the high occurrence of such MLDs calls, in the first place, for increased efforts to prepare and enable primary (and already kindergarten) teachers so that they better exploit the considerable potential of preventing MLDs by research-guided instruction [START_REF] Gaidoschik | Didactics as source and remedy of mathematics learning difficulties[END_REF][START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF]. Then, of course, children who already have developed an MLD, need additional measures. The above mentioned position paper of the GDM [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF] pleas for a combination of two approaches: On the one hand, teacher resources should be allocated as far as possible to allow for team teaching of mathematics by two well informed teachers. This team should strive to organize themselves so that, while all the students of the class are working on what Scherer et al. (2016, p. 641) describe as "substantial and rich learning environments", individual support can be given where needed to those students who otherwise would not be able to participate meaningfully in such mathematical activities, due to missing or deficient prerequisites. On the other hand, for students with MLDs, individualized remedial instruction should be secured to give them a chance to cope with those fundamentals they have not yet been able to acquire. However, this does not have to (and should not) lead to exclusion if class work comprises phases of individualized work for all pupils as a matter of course [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF].

The cultural context: An Italian law and its shortcomings from the perspective of mathematics didactics

Of course, the current reality of how MLDs are handled in primary schools seems to be quite different from the recommendations stated above, at least in the Italian province of South Tyrol, to which the present study refers. In fact, though, empirical data about what actually happens in the classrooms are scarce. What can be analyzed and, as a first step, shall be elucidated in the following, is the legal and organizational framework set up in Italy for dealing with "dyscalculia", which is recognized by Italian law as one of several "specific school-related learning disorders" (Gazetta ufficiale, 2010; here and in the following translated by the author).

More accurately, national law 170 determines (article 3) that students diagnosed with "dyscalculia" have the right to receive "individual didactics, tailored to the person" as well as "means to compensate for". The law as a whole declares to aim to "ensure an adequate formation" and foster the "full use of the personal potential" of the student concerned (article 2) (Gazetta ufficiale, 2010). The theretorelated implementation rules of the province of South Tyrol state that the process of diagnosing "dyscalculia" may not be started before "the end of the first semester of year three" of primary school (age 8-9). In case of a diagnosis, to be in accord with law 170, the "team of teachers" of the respective student has to formulate an "Individual Educational Plan" (IEP). This plan has to be drawn up after the first weeks of a school year and is valid until the end of that year. It should consider the report and recommendations of the psychologist who did the diagnosis, and should comprise inter alia "the detailed description of the current level of performance and development" of the student as well as the "planning of the individual objectives" for the student (Brugger-Paggi, 2019; my translation).

Unlike with students diagnosed as "disabled" according to law 104, having a student with dyscalculia does not lead to the assignment of additional teacher's hours to this class. Thus, the mathematics teacher will not receive any support in form of a second teacher, not even at times, nor does the diagnosis entitle the child to receive remedial teaching in or outside the classroom, neither as an individual nor in a group setting [START_REF] Ianes | Inclusive education in Italy: Historical steps, positive developments, and challenges[END_REF]. Whereas the IEP has to be updated each year, the diagnosis, if made at the end of year 3, is usually reviewed only at the middle of year 5, with a view to the transition from primary to middle school, which in Italy is foreseen after year 5.

Law 170 claims to "consider newest scientific research" (Gazetta ufficiale, 2010). As outlined above, however, at least mathematics education research is hardly suitable as an appellate authority for linking any special measures for children with MLDs to a diagnosis of "dyscalculia". Secondly, mathematics education research clearly indicates that effective support for children with MLDs should include additional personal resources, which are not foreseen by law 170.

Thirdly, educational as well as psychological research shows that MLDs develop on the basis of misconceptions which, often enough, might already be detected in kindergarten and should in any case be in the attention of first grade teachers, so that also counter measures are initiated as soon as possible [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen[END_REF]. Of course, law 170 also emphasizes the "duty" of schools and even kindergartens to "take appropriate measures to identify children suspected of having specific learning disorders" (Gazetta ufficiale, 2010). Nevertheless, the law and thereto related regulations link additional measures such as drawing up an IEP to the diagnosis of "dyscalculia", and at the same time dispose that such a diagnosis may not be made before year 3against psychologists who have developed standardized tests for "dyscalculia" already for the end of year 1, and tests that claim to detect "children at risk" already in kindergarten [START_REF] Kaufmann | The diagnosis and management of dyscalculia[END_REF]. If the diagnosis of "dyscalculia" were at all sensible, which is disputed by mathematics education, it would still require explanation (which the legal sources do not provide) why initiating such a diagnosis should be waited for until a child has proven for at least two and a half school years to have severe difficulties in mathematics.

Research questions

As an interim summary of the analysis given above, it has to be stated that the presumably only part of law 170 that may be approved also from a mathematics education point of view is the obligation to draw up an IEP for students diagnosed with dyscalculia. Once again, targeted considerations about how to support students with MLDs should not wait until year 3 or even later, and should not depend on whether the child has received a specific diagnosis. However, an IEP drawn up in a proper way, based on a process-oriented assessment of the current mathematical competences and shortcomings of the child, of course could form a precious guideline for teaching. At the same time, though, it has to be stated that even the best plan has to be readjusted continuously. Then, the additional "administrative load" (Scherer et al., 2019, p. 4622) connected with law 170 might also be seen as deduction of time resources that might better be invested in directly working with the concerned child.

Against this backdrop, the second part of this paper seeks answers to the following research questions:

(1) When South Tyrolean teachers have to state within an IEP the current stage of mathematical competences and shortcomings of the respective student, do they (and if, how do they) refer to the content areas that are held crucial for mathematical learning difficulties in mathematics education research and have been elucidated above, i.e. deficient number concepts and thereto linked predominant use of counting strategies for addition and subtraction, fundamental deficits in understanding the decimal place value system, and lack of conceptual understanding of operations?

(2) Are the learning goals and remedial measures formulated in the IEPs in line with what mathematics education research advices for responding to severe mathematical learning difficulties?

If both questions could be answered with "yes", then, at least, it could be assumed that South Tyrolean schools have found sensible ways to deal with the legal requirements related to "dyscalculia". Of course, in this case it should further be checked what actually happens in the classrooms on the basis of the IEPs. The latter gains even more urgency if already the IEPs should prove to lack appropriateness. However, the present study is limited to the analysis of the IEPs themselves.

Methodology

According to statistical data provided by the educational authority of the province, in 2017/2018 a total of 46 students (or 0.2 %) of all students attending German speaking primary schools of South Tyrol were officially registered as "dyscalculic" and thus addressee of an IEP. As the IEPs underlie strict privacy rules, to analyze them for research purposes, the author had to ask the headmasters of the school districts to transmit anonymized versions of the IEPs. This was done for 23 students. It was not possible to identify the reasons why the other IEPs were not made available but may be assumed that this was due to the fact that anonymizing the IEPs by blackening sensitive data meant some work, and having free choice to participate, some schools might have preferred to avoid this work. Of course, it cannot be excluded that this contributed to a bias of the sample.

All 23 IEPs were submitted to a "qualitatively orientated category-based content analysis" [START_REF] Mayring | Qualitative content analysis: Demarcation, varieties, developments[END_REF]. The main categories were assigned deductively from educational research literature as summarized above, and complemented inductively based on recurring features of the IEPs. In the following, due to the limited space, only the results for those (all deductively formed) categories that are most important in view to the research questions are shortly elucidated. The categories are underlined. Quotes from the IEPs have been translated from German into English by the author.

Results

Overall characteristics of the IEPs, range of elaborateness: The 23 IEPs differ considerably in extent and detail (between 1 and 9 pages; mean: 3.8, median: 3). As explained, the regulations call for a detailed description of the student's current level followed by an individualized plan of goals and thereto related measures. Yet, if we take into account only those parts of the IEPs that actually refer to mathematics, we find that 10 out of 23 IEPs dedicate less than one page to both current level and goals/measures. 5 of them, in fact, refer to mathematics only with 2 or 3 lines, typically within a table with tick boxes for briefly formulated measures, such as "use of a calculator". In 7 IEPs the math part takes about one page, in 4 IEPs about 2, and in the two most comprehensive IEPs about 4 pages.

As for the level of detail in which the current mathematical status of the student is described, 3 types of IEPs can be identified, as follows: In 10 IEPs, the authors give a relatively comprehensive list of curricular contents (see below for more detail) that the student either has or has not yet mastered. In 6 other cases, only very few content-related competences are named, but at least these clearly refer to mathematics, such as "Masters the standard algorithms of addition and subtraction". 7 other IEPs practically do not provide any information about the mathematical competences of a child. One typical example: In one IEP, the child's description with regard to the "mathematical-logical area" is restricted to the following: "Needs much time to comprehend new content. Needs additional explanations and prompts and extended practice. Hardly grasps logical connections."

As for the level of detail with which goals and related measures are formulated, we find the analogous 3 types. As a rule, extent and detailedness of the description of current competences correspond to the attention given to goals/measures. In two cases, yet, a rather detailed status-quo-description is followed by very scarce, mainly general goals/measures, such as: "use of tables and collections of formula, use of specific didactic material, granting of additional working time, personal dedication".

Reference to the crucial content areas: As outlined, only 10 IEPs go into some detail about the concerned child's current mathematical competences and shortcomings. However, the fundamental question whether the child is still dependent from counting strategies for adding and subtracting, is explicitly addressed and answered in only 3 out of 23 IEPs (positively, as has to be expected according to research on MLDs). What's more, not a single IEP explicitly states that the elaboration of noncounting calculation strategies will be a goal of remedial instruction. One IEP, though, foresees "automatizing" basic facts of addition. On the other hand, 5 IEPs explicitly envisage that the child should constantly use material as a help to solve additions and subtractions, arousing the suspicion that the authors regard arithmetic material not as a means to elaborate non-counting strategies, but rather as a device to facilitate computing by counting.

As for the child's understanding of the decimal system, the second crucial area according to research, only 2 IEPs explicitly state problems with bundling/unbundling, in one case in a contradictory manner (the child would understand bundling but not be able to apply it). 6 other IEPs do explicitly indicate difficulties with multi-digit numbers, yet in the unspecified way of "problems to orientate herself with numbers". Accordingly, the related remedial measures stated in these IEPs remain in the vague, such as "consolidate numbers up to 1000". 6 IEPs state as a goal "identify tens, hundreds, thousands", but without explicitly indicating that this should include the elaboration of bundling/unbundling or trading, respectively, as the core principles underlying the place value system.

Finally, as for the child's conceptual understanding of arithmetic operations, only one IEP indicates difficulties with the basic concept of multiplication. Another states problems to connect operations with actions and situations. However, 8 IEPs record severe difficulties with word problems, but without any reference to operation sense as a fundamental prerequisite for solving such problems.

As an interim conclusion, it has to be stated that even those IEPs that, when describing the current learning status of a child, refer to mathematical content in some detail, hardly refer to those fundamental content areas that have been identified by research as being crucial for MLDs. Instead, if difficulties are specified on concrete mathematical content level, they mostly refer to curricular content of year 3 and upwards; content that can only be learned in a sustainable manner if a child has already acquired the basics which are more or less ignored in almost all IEPs.

As for the individual goals that are set up for the student in the IEP, a common feature of all 23 IEPs is a reduction of expectations as compared to the grade level. Only in 8 cases, though, this is combined with explicitly naming goals also in the area of basic competences such as single digit multiplication or working on place value in the way characterized above. 7 IEPs stipulate a concentration on numbers up to 1000, whereas the grade expectation would go beyond that number range. 12 IEPs explicitly state that the difficulty and/or complexity of word problems should be reduced, often in addition with the allowance of "individualized help". 6 other IEPs advocate a "reduction of demands" without specifications. The two explicit goals that are set up most frequently are mastering the standard algorithms (12 cases) and automatizing single digit multiplication (11 cases). On the other hand, 8 IEPs envisage the use of tables to look up single digit multiplications, often linked to the otherwise unrealistic expectation that the child, without having yet mastered basic multiplication, should nonetheless solve multi-digit multiplication using the standard algorithm.

Discussion and final remarks

Of course, as the only information we have got about the children is what we can read in the IEPs, the appropriateness of these plans can be judged only indirectly and tentatively, by comparing them to what kind of information they should comprise, according to mathematics education research, if the concerned child actually does have developed an MLD. Then, we can assess their internal coherence and their compliance with recommendations given by current mathematics didactics.

In this context, the high weight that many IEPs give to standard algorithms, whereas current literature clearly stresses the importance of mental strategies based on conceptual understanding, further contributes to the overall impression raised by the analysis of the 23 IEPs that may be summarized as follows: On the one hand, with a few selective exemptions, the authors seem to lack the extended didactical competences needed to assess, in a meaningful qualitative way, the mathematical status of a child with an MLD, as well as to decide upon appropriate learning goals that could and should be reached for in the next step. On the other hand, they tend to settle for a general reduction of the level that should be attained by the child, by limiting the number range, by allowing for permanent compensation measures, and by concentrating on the training of standard algorithms, notwithstanding the fact that such measures contribute to perpetuating the difficulties rather than overcoming them.

As stated, the present study is narrowly limited, based solely on a sample of 23 IEPs drawn up by teacher teams of South Tyrolean primary schools. Due to space restrictions, only parts of the analysis and very few examples of these plans could be presented. The aim is, of course, not to blame teachers for what they do to the best of their ability. As analysed in the first section of this paper, a law that is questionable in more than one respect obliges teachers to work out IEPs. The qualitative analysis presented in this paper indicates that, as a rule, South Tyrolean teachers are currently overstrained with this obligation. As a consequence, responsible school policies should strive to give support, such as targeted teacher training and the possibility to consult expert teachers specialized on MLDs. Of course, such efforts to extend the didactical and thereby diagnostic competences in primary education are likely to benefit children to an even greater extent if they could be implemented within a legal and organizational framework that allows for additional support of children with MLDs, also in terms of team teaching, starting from the first signs that a child is in danger of developing such difficulties.