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This study utilises drawing as a tool to unpack young learner's mental perceptions of their mathematics classroom experience. Situated in a highly underserved context, the aim was to create an advocacy platform for a socio-cultural space of learners that is highly underrepresented by the mainstream decision maker body of school leadership. Underpinned by the contextually sensitive design framework, the study investigated contextual learning boundaries that are often overlooked by more powerful decision makers. The investigation adopts a variation of the DAST methodology to explore how 30 pre-school learners envisioned the best setup for a mathematics lesson. Findings revealed that at a young age, students do not associate with a closed room setup as a learning space. This study's implications are relevant for urban planners and for educational policy makers.

Introduction

Despite the diverse nature of instructional contexts around the world, mathematics instructionas we know it todayseems to unfold in a remarkably similar pattern in many places around the world [START_REF] Makramalla | Contextual barriers to the integration of problem solving[END_REF]. Scholarship argues that stakeholders that rank higher in terms of local culture power dynamics in the field of mathematics education seem to indirectly dictate the way best practices in mathematics education are perceived worldwide. As a result, it is not surprising to see that the standards that govern the development of many underrepresented and underserved areas around the world are mostly defined by the culturally more empowered educational contexts [START_REF] Apple | Education and power[END_REF]. This study aims to flip this power dynamic by reaching out to stakeholders from the underrepresented contexts, in an attempt to unpack first-hand how they relate to best practices of their own teaching and learning experiences.

The one-size fits all school classroom topology

Despite the fact that the expectation of a mathematics classroom layout and topology is nowadays governed by internationally standardised criteria [START_REF] Sanders | Classroom design and student engagement[END_REF], I join my voice to other scholars [START_REF] Cohen | Educational innovation and the problem of scale[END_REF] in arguing that this standardisation limits the contextually diverse reality of learners and their situated cultures. It is therefore worth questioning, who sets the aforementioned standards and for whom they are set and on what grounds an argument can be made that internationally agreed on standards for a classroom topology can serve the best interest of learners situated in very diverse living spaces and realities. In this study, I challenge this practice of standardisation by shedding light on local voices of young learners that are situated in a very particular context that I outline further in the next section.

Setting the scene: The context for this study

This study is situated in a very impoverished neighbourhood in North Africa, where learners' only chance of physical survival is tightly connecting to them receiving a good quality education. The study took place as part of a larger summer program that aimed at empowering pre-school children and their families with the realisation that education was the best weapon to combat poverty. The city, where the young learners were situated is densely populated and has recently been re-furbished to accommodate for well-built living and schooling facilities. This meant that schooling, housing, religious and medical buildings have been established to ensure that the local families were well catered for and that there was a roof to cover the different activities that take place in these institutions.

The city, where the learners are situated is socially associated with a very low cultural rank [START_REF] El-Gilany | Updating and validation of the socio-economic status scale for health research in Egypt[END_REF] and graduates of this city's schools are often shy when referring to this city as their home town, when asked by a foreigner, residing outside of their context. This contextual situation is of relevance and will be further referred to in the analysis section to follow. This study's main participant are pre-school aged children. It is important to mention that within the context, where this study takes place compulsory education starts with year 1 and hence pre-school aged children have often never been exposed to the traditional form of pre-schooling that is mostly adopted in European countries. Having set the scene in terms of the context where the study takes place and the rationale for the study, let me now present a brief review of the literature about the age group of the learners that make up the main participants of the study (pre-school aged children).

Mathematics for pre-school aged children

To study mathematical skill set development for children in pre-school age; I build my argument on a study that has been translated into the local language of the context of this study and that has been widely adopted therein. The author [START_REF] Clements | Mathematics in the preschool[END_REF] contends that the complexity of existing mathematical skill sets already developed for children at this age is often under-represented by the rather more trivial mathematical activities that students engage with at this age in traditional forms of pre-schooling. While traditional forms of pre-schooling usually only focus on basic numeracy activities, scholars argue that children at pre-school age have already had exposure to more complex understandings of mathematics. This happens mostly through their exposure to mathematics in real life. Hence, their young understanding of mathematics is often captured in their minds in ways that existing curricula seem to often ignore (Litkowski et.al., 2020). This is particularly the case in high hardship stricken contexts, where at a young age, children often have to deal with life problems that their counterparts in other contexts do not have to struggle with [START_REF] Makramalla | Redefining distance learning for the fourteenth industrial revolution: Lessons learnt from Egyptian educators[END_REF].

Particularly in terms of real life exposure, pre-school aged children, more generally, have been reported to already have been exposed to situations requiring the development of their numerical skill set, their visual skill set or their basic problem solving skill set. Furthermore, in terms of their ability to relate to mathematics as a subject matter, student perceptions of mathematics are reported to be often much higher than expected by their teachers or parents [START_REF] Litkowski | When do preschoolers learn specific mathematics skills? Mapping the development of early numeracy knowledge[END_REF].

Theoretical framework: Contextually sensitive design

This study builds on the concepts of contextually sensitive design (Bruin et.al., 2002) as a theoretical underpinning. According to the authors, the architectural design and urban layout of a given space is no neutral act. Instead, it is a function of its contextual situatedness. This contextual situatedness encompasses a complex relation between the societal associations to the particular space's meaning and function, the historical baggage associated to the evolution of the institution represented by the given space, cultural norms and expectations in relation to the institution that a given space represents alongside religious or political tags attached to this building. Figure 1 maps out this complexity.

Figure 1: Contextually sensitive design

In Figure 1, I attempt to illustrate how various threads of power are in themselves interrelated and present themselves as contextual factors that need to be integrated into the school design. Figure 1 also illustrates how these threads of power are underpinned by a more complex historical heritage that continues to form the aforementioned threads' interrelatedness.

For the particular context, where the school is considered as the institution in question, it is in my opinion remarkable to see a paradox between the diversity of this institution's societal, cultural and historical evolution and the expected similarity of itsso calledbest practice layout and design to the mainstream expectation of school topology and layout. Similarly, for the particular context of the classroom as a learning space, it is also, in my opinion, paradoxical to see how similar classroom topologies and standards for classroom topologies seem to extend across diverse ranges of cultural, societal, religious, political contexts that each are underpinned by a different historical baggage.

The study of the historical evolution of schooling, conducted as some of my ongoing work (Makramalla, in review) shows how diverse origins to the learning of mathematics exist across different societies. For some societies, learning mathematics originated as a by-product to religious education, being mostly practiced by clerks and other religious figures. In these societies, the classroomas the space in questionwould be situated within the premises of this religious institution. For other societies, learning mathematics originated as a community act, being mostly practiced by young parents. In these societies, the classroomas the space in questionwould be situated in the open field between the homes in that particular village. For yet other societies, learning mathematics originated from an apprenticeship model. In these cases, the classroomas the space in questionwould be situated in the working place or a family-owned workshop. Interestingly, societies with all of these histories seem to currently all be adopting amore or lessone size fits all best practice schooling model. The same is true, when reflecting on the diversity of societal and cultural expectations of the classroom model [START_REF] Sanders | Classroom design and student engagement[END_REF].

Previous studies have also considered student expectations of their classroom layout across varying geographical and socio-cultural contexts in Europe and beyond. Despite the diversity of student expectations, the layout of a classroom seems to have very little variety [START_REF] Rae | Using classroom layout to help reduce students' apprehension and increase communication[END_REF].

More particularly, the same is true when shedding light on the historical evolution of the mathematics classroom audience topology; in other words: the societal make-up of the mathematical classroom attendees (Makramalla, in review). Mathematics was historically taught by educators with a diverse range of backgrounds and for a complex set of reasons. It is out of scope of this work to present an elaborate mapping of how the perception of mathematics and the means of its instruction has historically evolved in the particular context of instruction, represented by this study. It is important, however, to mention that depending on the contextual situatedness, the "classroom" location, topology and student body make-up was different. Given this rich history, I align myself to previous scholarship [START_REF] Cohen | Educational innovation and the problem of scale[END_REF][START_REF] Sanders | Classroom design and student engagement[END_REF] in claiming that a paradox exists between the reality of a 'one size fits all classroom' and the historically diverse evolution of classroom topologies across cultural affordances. This paradox leads to the research question that guides this work:

What contextual lessons can be learnt about a locally suitable mathematics classroom layout expectation, when asking local learners who have not yet been exposed to the standard setup of a mathematics classroom?

In an attempt to address this research question, this study adopts a variation of the Draw a Scientist Test (DAST) methodology (Toma et.al., 2022) to assess perceptions of local pre-school children. The next section elaborates further on the research design.

Research design: The DAST framework

In their work on cross relating student mental perceptions about a matter relating to their experiences of learning mathematics with the act of drawing, [START_REF] Picker | Investigating pupils' images of mathematicians[END_REF] coined the "Draw a Scientist Test", also referred to as the DAST framework. The framework aimed at providing educators and researchers with an evidence-based filtration tool to investigate student perceptions about a scientist.

According to the authors [START_REF] Picker | Investigating pupils' images of mathematicians[END_REF], drawings presented themselves as a neutral space, where students would feel less intimidated to express their perceptions about a given matter, without feeling that their opinions would be directly monitored, as would be the case with a traditional interview or survey. Scholars [START_REF] Toma | Testing assumptions of the Draw-a-scientist-test (DAST): Do stereotyped views affect career aspirations[END_REF] that have utilised this framework contended that this framework presented itself as a very ethical tool, especially in dealing with young learners. Creating this third space offers a safety net, ensuring students are less intimidated and more creative and accurate in expressing their opinions. [START_REF] Makramalla | Culture contextualisation of mathematics instruction. A draw a scientist test (DAST) analysis[END_REF] further developed the DAST framework to encompass student perceptions of mathematics as a subject matter, mathematics teachers and the mathematics classroom. Each drawing prompt would be associated with an analytical filtration tool that unpacks a given construct. The filters were designed to unpack questions of student intimidation of mathematics as a subject matter, perceived student power relation to the teacher, gender associations to mathematics and perceived best contexts for learning mathematics. All of these filtration tools have been tested in previous studies in the same country context, where this study takes place. The latter filter (perceived best contexts for learning mathematics) was adopted for the purposes of this study. Figure 2 presents an overview of the sequential double filter integration that was designed to encompass the complexity of filtration for student drawings. It is out of scope of this work to dig deeper into the details of what each filtration layer entails. The reader is encouraged to refer to the aforementioned scholarly work. As illustrated in Figure 2, filters were mapped against fixed given drawing prompts. The particular investigation of perceived contexts for learning mathematics takes place over two sequential stages. First the drawing is mapped against the filter elements that highlight the student's perception of mathematics as a subject matter. These findings translate into inherent power structures that either intimidate or motivate students to study mathematics creatively. Depending on the output of the first drawing filter, the second filter then unpacks the illustrator's perceived context for learning mathematics that would best cater for their perceived meaning of mathematics and mathematical skillset mastery. It is also important to highlight, that in some cases drawings were triangulated with a brief description given by the illustrator. This would usually happen after the uninterrupted drawing activity would have concluded. It is also important to mention that the drawing tool was designed to include a parental consent form, which highlighted in detail the prompt and expectation of the drawing activity and the purpose for which it served. All parents consented for their children to participate in this study. This study's participants consisted of thirty pre-school aged children of both genders (17 girls and 13 boys). All children came from the same living context, referred to above. All children had not been exposed to an institutional learning setup. As part of this study, children were prompted to respond to the drawing prompt: Draw a mathematics classroom. Students were given an open time frame to work on their drawings. Students were not assisted during their act of drawing, neither by elaborating on the prompt nor by the act of drawing itself. A considerable distance was kept between the students in order to minimise the pressure of presenting a drawing similar to another student. Each student was also given a chance to present their drawing to the group. During each student's presentation, follow up questions were used to ensure a solid understanding of the meaning behind certain elements of the drawing. As students presented their drawings, a pattern seemed to emerge across more than 78% of the drawings. For the scope of this work, I limit my presentation of findings to discussing this pattern. Hence, I limit my analysis to the adoption of filter 1 along with one particular element of filter 2 (Figure 2), namely: 'relative sizes and dimensions'. This particular element seemed to repeatedly present a pattern that had contextual meaning and hence was difficult to ignore.

Findings

As indicated above, in the following I present a repeating pattern that rose from mapping the drawings against the filtration element: 'relevant sizes and dimensions'. In this regard, most students drew the mathematics classroom as a tiny box at the centre of the page. They then drew themselvesas learners sitting outside of this box in the open field "doing maths". Two examples of the student drawings are presented in Figure 3. "When I think of mathematics, I can't imagine doing this inside. There is no maths inside. Maths can mostly be found outside." "I don't think I can learn something in a closed room."

While this finding can be used as ground for a larger multi-facated investigation that extends more largely to include the perceived nature of mathematics as a subject, for the scope of this study, I choose to discuss this finding from the perspective of the contextually sensitive design framework.

Discussion of findings

Figure 4 builds on the contextual layout that has been presented in the first sections of this work as it re-illustrates the theoretical framework, as depicted in Figure 2, with a particular focus on the labelling of the context of this study. As depicted in Figure 4, I chose to focus on the socio-cultural contextual dimension, unravelling how it is historically connected to the learning context in question. The living environment, where the participants of the study are situated has historically been associated as communal, where most of the day-to-day activities happen outdoors. Socially, most of the participants have already at a young age been exposed to problems that require them to think together with older siblings, parents or other relatives. With this situational lens in mind, it becomes clearer why participants associate the learning as mostly happening outdoors. Socially, they are more used to out-door activities and hence feel alienated from being in a closed physical space. Culturally, they are used to learning in a collective setting and hence they don't perceive the learning of mathematics as being bound to a closed space.

Focusing in particular on the learning of mathematics, participants of the study seem to be making the distinction between 'doing mathematics' and 'indoor activities'. Learning mathematics seems to be coupled to a practical day-to-day reality that students can't imagine doing in a closed space, hence the statement 'there is no maths inside'. The findings indicate a local preference to learn mathematics in the open. The reason given for this are two-fold. Firstly, learning in general was associated to being an open door activity. Building on the chosen theoretical lens, this could be traced to socio-historical reasons. In other words, students in this context are more used to doing most life activities in the open and hence don't depict learning mathematics to be any different. Secondly, learning mathematics was perceived to be an out-door activity since mathematics itself was perceived to not exist in-doors. This finding again shows how associations to mathematics as a subject matter are contextually governed to the culture where the learning takes place.

While this is a very brief potential discussion of the findings, the contextually sensitive design framework lends itself as offering multiple perspectives that are often overlooked by traditional designers of classroom layouts. Also, the findings themselves (both the drawings that reflect the particular dimension presented above and the student comments) lend themselves to a wider discussion, when viewed from different theoretical lenses. For the scope of this work and in response to the research question, this study acts as an additional confirmation to existing scholarship, highlighting the importance of including a situational dimension into the design and layout of a mathematical classroom topology. The emphasis on contextual relevance also reveals dimensions (such as outdoor learning and the sense of encapsulation in closed spaces) that might be unfamiliar to mainstream standardised classroom designers.
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 2 Figure 2: Double Filter Integration: Perceived best contexts for learning mathematics
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 3 Figure 3: Samples of student drawing Students expressed that they included, what they thought was a classroom (represented by that tiny box), into the drawing since this was part of the drawing prompt. When presenting their drawings many of them made comments such as:
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 4 Figure 4: Contextually sensitive design: Application to local context