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Introduction

The phenomenon of 'invisible maths' has been explored and explained across a spectrum of political, educational, industrial, technological, economic, psychological, personal, and anthropological and social themes [START_REF] Benedicty | Math curse revisited[END_REF][START_REF] Coben | Numeracy for nursing: The scope for international collaboration[END_REF][START_REF] Hoyles | Empowerment through mathematics in the workplace[END_REF][START_REF] Hoyles | Techno-mathematical literacies in the workplace. A critical skills gap[END_REF]Maaβ, 2005;Strasser, 2003;[START_REF] Wake | Metaphors and models in translation between college and workplace mathematics[END_REF][START_REF] Wedege | People's Mathematics in Working Life: Why is it Invisible[END_REF]. It encapsulates the paradox that people deny their use of mathematics or dismiss it as common sense or anything but mathematics (Coben, 2000). It is common for people to declare themselves as 'not a maths person' while behaving in numerate ways. This doctoral research offers a key to resolving the use/denial paradox, not only as an end in itself, but to help people to recognise their mathematics knowledge, to embrace it, and to be able to repurpose it to different contexts and for different outcomes. This paper takes a broad view of people as workers and people as learners or prospective learners. The term 'practitioner' denotes a person trained in the support of learners.

In companion documents, the authors provide a comprehensive explanation of invisible mathematics and how it arises. [START_REF] Keogh | Re-Contextualising Mathematics for the Workplace[END_REF][START_REF] Keogh | Adults, mathematics and work: from research into practice[END_REF]. The purpose of this paper is to draw attention to how practical benefits can be harvested for the learner or worker as learner, given all that is known about 'invisible maths', and its consequences for individuals, their families, their communities and society as a whole. That formal learning of mathematics takes place in the classroom is self-evident. The expectation of such learning being somehow transferred to another context is rendered problematic [START_REF] Evans | Building bridges: Reflections on the problem of transfer of learning in mathematics[END_REF] for want of a channel through which the transfer to a contrasting context may be facilitated. This compounds the challenge to recognise mathematics outside of the classroom, partly because it is not conveniently packaged and labelled as discrete pods of MKSC that reflect a syllabus. For the purposes of this work, MKSC is determined by the context in which it is realised and refers to instances of behaviour that are underpinned by the 'big ideas' of mathematics, vis, Quantity & Number, Space & Shape, Pattern & Relationship, and Data handling & Chance. The focus in work shifts away from mathematics, to the achievement of aims and objectives, guided by processes and procedures, which, nevertheless, are shaped by mathematics concepts and thinking. In this way, we suggest, people develop high levels of expertise in the performance of the activities without appreciating the extent of their 'knowing' which underpins their 'doing'. Adults are smart in a variety of ways that reflect their lived experience both inside and outside the classroom. The selfperception of not being 'a maths person' seems to prevent the recognition of mathematics activity, while assimilating it as common sense or 'just part of the job'. To this end, the authors have developed a process and a suite of supporting tools.

The overall purpose of this process is to make explicit a person's capacity for, and use of, mathematics that might otherwise remain hidden from view and unavailable for development. This is important in a dynamic landscape where employability and re-employability of workers, the recognition of their prior learning (RPL), and their continuous development is of paramount concern for themselves, their employers and society in general.

How the tool and the approach works

Process Stage 1: Use of Mathematics Survey (Tool 1)

The Use of Mathematics Survey consists of a set of 37 statements, 8 of which are included as exemplars due to space restrictions in Table 1. The full survey is amenable to translation into other languages and is available in a book entitled Adults Mathematics and Work: from Research into Practice [START_REF] Keogh | Adults, mathematics and work: from research into practice[END_REF]. For each statement those being surveyed are asked to rate how often they do the things suggested in the statements with the stated caveat that there are no wrong answers because what is of interest is their opinion about their job. For each statement participants select the option which most closely matches their opinion from this list: Never or Hardly ever; About once a year; About once a month; About once a week; About every day; Don't understand the question.

The workplace survey instrument may be self-administered or completed with the support of a practitioner, depending on the learner's needs and starting point. It is designed to prompt selfreflection on the learner's activity, whether social or professional, by locating him/her in the midst of his/her own expertise. In this way, the learner begins to appreciate the mathematics underpinning the work and/or play and to realise that the impact of mathematics ranges across space and shape, pattern and relationship, data and chance, as well as quantity and numbers. It presents a mathematics-nuanced perception of what may be seen otherwise as common sense or anything but mathematics.

I interpret information from a variety of sources to form an opinion about a work/hobby situation. I use measurements to describe the solution to a work/hobby problem. I apply ready-made solutions to familiar problems that arise in work/hobby. I notice a problem in work/hobby when the measurements and dimensions seem to be out of line with the usual. From among possible solutions, I select the one most likely to solve the immediate problem. When trying to solve a work/hobby problem, I take into account that a change in one part of the problem could have an affect on another part. I use my knowledge of the system to trace fault back to the cause. I think about the shapes involved in a problem to find the solution.

Table 1: Use of Mathematics Survey (extract)

While the frequency of use of MKSC is not important at this stage, it invites the learner to reflect on a behaviour that may have become embedded in a habit-forming routine through repetition. More importantly the learner becomes more tuned to the mathematics-informed activities comprising the job that may have become invisible. This outcome may be sufficient in itself by succeeding in shifting the learner's dismissal of MKSC to one of accepting the prominent presence of mathematics in their activities, however it may be talked about. That realisation sets the learner up for a deeper exploration of his/her mathematics-disposition and is a prelude to a discussion regarding the context in which his/her work occurs.

Process Stage 2: Task Context Tool (Tool 2)

The Task Context Tool (TCT) is designed to be used by a trained practitioner. It comprises a series of questions in the Socratic style (see Table 2).

Question

Purpose Tell me about your work, hobby, past time.

Locates the learner in their comfort zone, where they are expert.

What happens there?

Invites the learner to explain; helps the practitioner to ask relevant questions and to understand the answers, in addition to recognizing gaps in the explanation. Why?

Open questions such as why, when, who, and how helps to describe the context in which the work takes place and may reveal issues that would be assumed.

How do you know what to do?

Helps to locate the learner in work among the surrounding streams of work. What happens next?

Reveals that which might remain concealed. How does that happen?

Elicits detail that might be assumed to be common knowledge or self-evident. Have I got this right so far?

Check for accuracy bearing in mind that the learner may not have discussed work in such detail before. What have I left out?

Check for completeness.

Table 2: Task Context Tool: suggested questions and their purpose

The TCT is not intended to be a prescribed script, but rather an illustration of the type of questions that help the learner to begin to unpeel the layers of familiarity, habit and routine that hide the detail of the work environment. With a little training, a practitioner can produce a model of the broader context in which the 'job' takes place in a way that makes sense of the workflow to the outsider. It is crucial that, no matter what familiarity practitioners think they have with the job being described or their prior knowledge derived in other circumstances, they must put that and its inherent assumptions to one side and listen carefully to the learner. The TCT is not usefully selfadministered as it would allow the assumptions to remain embedded and concealed. The expected outcome is a 'work-flow diagram' that depicts the flow of actions and information that underpin the aims and objectives of the work activity, including the attendant motivations, constraints, conditions and problems. The suggested questions neither challenge nor judge, but intend to place the practitioner in the learner's shoes, Table 2. The conversation between the practitioner and the learner is an iterative process as the learner recalls more relevant information.

The work-flow diagram of the context serves to acquaint the practitioner with the locus of the learner's area of expertise, rapidly, to ask intelligent questions and to understand the answers, to enable a closer understanding of what the job/leisure pursuit entails in terms of the tasks that are 'done', in order to access the extent and kind of the underpinning 'knowing'. Having established the surrounding circumstances, and having taken account of the relevant discourse, the essence of the job can be explored in more granular detail.

Process Stage 3: Task Exploration Tool (Tool 3)

The next stage of the process sees the practitioner use the Task Exploration Tool (TET) to drill more deeply into what the learner actually does in order to uncover the numerate behavior that s/he exhibits. This is a more detailed enquiry of the processes and procedures that guide the work activity rather than a list of duties and is informed by the outcome of the context tool (see Table 3).

Question Purpose What is the first thing you do on arrival in work?

This question places the learner at the beginning of his/her day and is an aide memoir.

Why?

This is intended to expose the rationale of the learner's approach to his/her work or hobby. What happens next?

This enables conditions and constraints that influence following activities to be articulated and to explain how they are evaluated, talked about and reconciled.

How do you know what information/resources you need?

Allows the different kinds of input for the job and hints at identifying, evaluating, talking about and acting upon mathematical information in a variety of forms. What can go wrong?

Invites a discussion about systems, patterns, relationships and chance, as well as shape, space and quantity. What solutions have you for when things go wrong? Introduces a range of topics that arise in the case of a breakdown in the 'system' for whatever reason, whether equipment, nonconforming product, incomplete documents or instructions. How can you avoid things going wrong? This is likely to introduce patterns and relationships, data handling and chance. What makes things awkward? This is an exploration of non-routine activities.

How would you change your work?

The learner's insights offers the possibility of uncovering a deeper understanding of the MKSC that underpins the work.

What causes you trouble?

This shines a light on non-routine activities. How do you deal with it?

Offers insights into the learner's thinking style. What is not covered by the SOPs (Standard Operating Procedures)?

Explores how the learner manages to anticipate problems that may be overcome by his/her ingenuity.

How do you work around problems?

This is another opportunity for the learner to articulate how smart s/he is.

What makes one day different from the next?

This is another opportunity to capture the complexity of the job as distinct from an account of the routine. What's the last thing you do?

The answer to this question may be revealing regarding anticipation, chance and planning.

Table 3: Task Exploration Tool: Suggested questions and their purpose Particular attention should be paid to codified references and acronyms that tend to conceal rather than explain. While many of the task components may be superficially repetitive, they can be constrained by sets of conditions that temper the worker's responses.. This is not an exhaustive list of questions, nor should it be considered a prescribed script, but a methodology for stripping back the occluding layers to access detailed numerate behavior. The information provided should be sufficient to enable the development of a diagram of the relevant actions and their conditions described in as much detail as possible, such that they may be numbered for inclusion in the Linking Tool (Tool 4). The role and aims of the practitioner are key in determining the appropriate level of detail. The combination of the Survey, TCT and TET will reveal range of instances of numerate behaviour to the learner and help them to overcome their 'non maths-person' bias. However, the practitioner may wish to map the numerate behaviour on to the local framework of mathematics described in terms of the 'big ideas' of mathematics viz, Space & Shape, Pattern & Relationship, Quantity & Number, and Data-handling & Chance, and to calibrate the evidencebased starting point level at which the learner's development can continue. This step is supported by the Linking Tool.

Process Stage 4: Linking Tool (Tool 4)

The Linking Tool (LT) is a template to help the practitioner to organize the information elicited by the other stages and mapping them to the underpinning mathematics concepts, for a particular job e.g. warehouse picker in this case (see Figure 1).

In the course of the application of these tools, the practitioner is tuned to hear clues as to the numerate behavior embedded in the activities the learner describes. This enables the practitioner to establish the link to the Irish National Framework (QQI, 2012) and to demonstrate the learner's familiarity with the underlying mathematics concepts with which they have demonstrated their familiarity, albeit expressed in non-mathematics terms.

It must be borne in mind by the practitioner that work is designed to achieve an outcome for the benefit of the employer without regard to the curriculum, topic disciplines or levels of complicatedness. It is unlikely that all of the requirements of a credit-bearing course of study would be contained in a particular job.

Why does it matter?

The denial/use of mathematics paradox is well established. So too is the self-declared perception of not being a maths-person as though it was a binary condition. The negative effects of insufficient MKSC is well documented regarding limiting life-choices. That a person may constrain their development due to a mistaken perception of their capacity for mathematics is unjust and unjustifiable, not only for themselves but for those over whom they exert influence, i.e. their children. The survey of people in work corroborated by several case studies conducted in the doctoral research stated very clearly that people were very aware of their MKSC even though they did not describe it as such. There can be little doubt that a learner's first requirement is the confidence in being able to know, without which, very little learning may be achieved. This is not about whether mathematics is more important than any other topic. Rather it offers a researchinformed intervention that enables a limiting and mistaken self-perception to be exposed and dismissed.

There are several converging strands that compete to attest to the achievement of what are thought to be complementary outcomes. Learners have needs that are influenced by their interests, cultural background, career objectives and what they perceive to be their innate talent. Policy makers encourage and support the development of knowledge skills and competence for the benefit of society in the broader sense, while at the same time catering for the needs of industry by prescribing standards of quality and consistency. Practitioners and trainers devise curricula that comply with the terms of the national standards while at the same time appealing to and meeting the ambitions of the learners, insofar as they can be known in advance, and measured with reference to learning outcomes.

Employers operate in a more dynamic and fluid context that prioritises marketability, cost efficiency, competitiveness and profitability, but not fully conversant with the implications of the QQI-NFQ levels. The factors that drive these things are made volatile by the necessity to react to change in demand, technology, innovation and expectation. It is impossible, despite Government funded initiatives, to anticipate fully the sets of knowledge skills and competence that may become scarce within a few years and therein lies the kernel of the problem. Educators must equip learners with the resources to perform in an environment that is undergoing constant change. This must be done in compliance with a programme that has been in gestation for two years prior to being implemented in a four year degree programme. A person in employment for that same six years will have acquired a profound understanding of the workplace and its requirements, albeit specific to and probably contained by that workplace.

The process outlined in this paper and the accompanying tools enable individuals to highlight what they 'know' as distinct from what they 'do' to establish the confidence in learners that they are capable of 'knowing' whatever they choose, especially mathematics. It provides a platform from which people can embrace their knowing for the benefit of their employability and re-employability to meet the challenges of the emerging and exhilarating new World of the 21 st Century. There are 3 buildings each with 3 or more floors, each floor has an access stairwell and is served by a centrally located goods lift. Each floor has up to 52 rows, each with 26 bays, each bay has a series of numbered columns of shelves on 3 levels, A,B and C at the top. Example LEV118J10C means that the building is LEV, on floor 1, row 18, bay J, column 10, top shelf. There are also Vaults and Data storage locations on some floors. Work orders are customer specific. There may be more than 1 work order for a customer. Customers are assigned to delivery routes. The scanner is a representation of the work orders that have been assigned to the picker. The information on the scanner is presented in the order of the location code. However, this does not inform the picker as to the most efficient way or picking, because it does not take into account the load at each location, its proximity to access and egress, the lift, openings in the rows (one in the middle and (sometimes) one at each end, nor does it take account of whwther it is more efficient to complete all rows on one side before crossing to the other. When a file is not found, the picker will look for it as thoroughly as the time allows, giving rise to the NF category of CBA (couldn't be ar***d).

Linking Tool 

Summary

  orders and guided by handheld scanner, retrieve files and documents that have been stored amontst 3 million other documents. Locations are identified by an 8 digit barcode, files by a further 8 dights.

Figure 1 :

 1 Figure 1: Example of the output from using the linking tool

  The interventions described herein have emerged from the finding of, and reflection on, the preceding research work. They have been introduced in real, adult learner situations with very promising results.Boxes may also bear an owner provided identification number / barcode or text. Location codes are hierarchical by Building, Floor, Row, Bay and shelf.

		Insert Job Description here		
	Task no.			
	1.1.010 Download Work Orders to Scanner in aphlabetical sequence of the location code		
					ICT
	1.1.011 Access Scanner Centre Ops software	√	
					ICT
	1.1.012 Select Download option	√	
					ICT
	1.1.013 Enter User Id		√	ICT
	1.1.014	Place in download Cradle (or use wireless if available), ensuring that contact points meet to complete circuit		√	ICT
	1.1.015 Complete operation and remove from cradle	√	√
					ICT
	1.1.020			

Collect hard copy work orders, (2 copies) printed by reference to Customer / Route from warehouse Team Leader 1.1.021 Review Work Orders for planning information, making note of type of item, volume and distribution √ √ √ √
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