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Developing literacy and language skills using the learner's numeracy and spatial understanding and experiential strategies.
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Numeracy is generally taught as an adjunct to literacy, as a subset of genre normally practiced in providing access to language, literature, reading and writing.  This project has identified the use of numeracy and spatial skills as a basis for teaching language skills is restricted primarily to those teaching areas associated with industry-based programs.  The research project is limited in its scope and spread of research inquiry due in part to the timing of the program in relation to the academic year, the number of responses received to the formal questionnaire and the limited funding base available to the researcher.  At the time of promoting this research exercise, the effect of each of these factors was recognised and the project was never intended to be a definitive statement of the existence of a formal and structured teaching paradigm.  The project sought only to provide the basis for further research across a more extensive practitioner population at some opportune time.

The research has indicated this small sample of teachers do not deliberately set out to use student numeracy and spatial concept skills as a basis for constructing learning and development of language skills.  They do however use these skills to advantage within a teaching and learning process related to reading, writing and verbal communication if they can be related to the activities involved in the program.  Those teachers involved in work-based programs where funding has allowed for a more extensive identification and analysis of training needs have consciously been able to adapt programs to take advantage of these pre-evident skills, particularly in programs directed at work-based numeracy skills development.

Introduction

The project has sought to determine if adult literacy is being taught by exploiting the learner's understanding of numbers and space rather than using basic language skills related to conventional object identification-word relationship genre and materials as the focus for language development and literacy acquisition.  Additionally, the project has sought to establish if this methodology is premised upon information gained during initial learning needs assessment of the student or as the result of recognition of learner's numeracy skills during language development.  The project sought to establish if this methodology was used consciously following assessment of the learner or as an alternative methodology to a more conventional object-word paradigm.

This report summarises the outcomes of the research activity and provides comment upon the practicalities of the research process itself, highlighting deficiencies in planning and the problems encountered during its lifespan.

Background to the project.

Numeracy appears to be taught as if dependant upon language; to be numerate, a person had first to be literate, to have a command of language before coping with numerical and spatial concepts. Watching parents teach infant children, there appears a bias toward language, the words, rather than the numbers. While an infant might be taught to count to ten by the time she/he is three years old, has she/he been taught an understanding of what ten or eight means? Is there quantitative understanding?

Even as secondary students, most adults having experienced formal schooling were used to the compartmentalisation of education. The daily schedule of classes divided education by subject and outcome; English for fifty minutes to structure paragraphs, French (or German, Japanese, even Latin if the adult was of my vintage) where we battled pronunciation, also for fifty minutes, followed by Physical Education, Art and Math. Each separated by a ten minute allowance for inter-class movement and punctuated by recess and lunch breaks where teachers repaired to the staff-room to regain some semblance of sanity before the next like-structured class demanded their attention. 

Does it have to be this way? Are we taught to be teachers in this same mould, or is it only this way because the structured program was the most efficient way to provide a “general education”? This research project has not attempted to answer these questions, but rather to obtain a snapshot of how numeracy teaching might be perceived.

Objectives of the project

The project is intended to provide information that might prompt more widely-based research investigations of teaching practice in adult literacy where methodologies that seek to develop literacy skills using learners' established numeracy skills as the basic skill may be identified.

As a limited review of methodologies used by adult education practitioners, it will serve to identify the existence of processes where literacy is taught using numeracy as the base of understanding by:

· considering methods of initial learning needs assessment,

· reviewing formative and summative assessment instruments,

· identifying the type of resources used by practitioners,

· identifying how numeracy and spatial concepts are integrated into

the language and literacy teaching methodologies adopted,

· gathering qualitative and quantitative responses to the integration of numeracy

teaching in literacy practice,

· drawing conclusions based upon the above activities.

Outcomes of the research project

The research has provided four major outcomes. It:

1. Provides a report referencing the existence of literacy teaching practice based upon students' existent or developing numeracy skills rather than the more conventional practices based on language development through object-word associations.

2. Provides a reference for further, more detailed research in the teaching of literacy and associated numeracy.

3. Enhanced my personal research skills and professional development,

4. Provides a reference source for the novice researcher, indicating likely pitfalls in the pursuit of research objectives.

Methodology

The project was divided into three major parts:

1. a limited literature overview,

2. a survey of a limited number of numeracy and literacy practitioners, and the

3. writing of the Research Paper, comprising

The project was conducted as part of the Adult Literacy Research Node (ALRN) research program, and was supported by a series of workshop sessions where discussion and mentoring activity provided assistance in the conduct of like projects.

I reviewed literature forming the basis of units of study in adult educator teacher training to identify the existence of structures informing methodologies related to the teaching of literacy and its relationship with numeracy.

The study considered recommended texts used in numeracy-specific teacher training units to support the existence of any similar paradigms. This overview was intended to background existing practice in literacy teaching but no attempt has been made to comment upon the content of the literature review beyond those references considered relevant to the outcomes of the project.

A pilot survey of a limited number of adult literacy practitioners specialising in either literacy, language or numeracy teaching, or in combination, was conducted to identify attitudes, understanding, process, and opinion of the concept of teaching literacy from a numeracy base. The survey sought to obtain quantitative data and, where possible, anecdotal evidence and qualitative support for the concept of numeracy and spatially-based materials as learning aids in the acquisition of language skill. The survey sought to provide some indication of the degree of integration of numeracy concepts evident in language and literacy teaching practice.

The report documents data from the survey questionnaire, and perhaps more importantly from the novice researcher’s point of view, assesses the practicalities of the research process and its methodology. Additionally, it attempts to provide data that might serve as a basis for further, more expansive, investigation.

Timeline for the project – 1998/99

The project initially proposed a timetable providing for completion by mid-December 1998. Time proved this to be excessively optimistic, and, as the following table indicates, access to resources, development of an appropriate questionnaire, obtaining responses and interviews and interruptions by semester breaks contributed to an extension of the project far beyond initial intentions.

Activity
Proposed commencement
Proposed completion
Actual commencement
Actual completion

Initial literature review


Mid-June
End-August
Mid-June
End

September

Survey preparation, distribution,

interviewing and consolidation 
Mid-August
End October
Mid-September
End March

Preparation of draft report



End November
Mid-October
June

Preparation of final report




End December

1998

June 1999

Budget and organisational support

Financial assistance was received as a research grant from ALRN to assist in the preparation and distribution of the survey document. Time release and supporting funds were provided by our trading partnership as a private provider of accredited training.

Literature review

Adult education is often seen as being "integrated", where language and numeracy interact, intersect and support each other in identifiable contexts.

Lee, et al (1994, v) found that 

the crucial factor determining the pedagogical relations between literacy and numeracy was context. Different contexts of learning raise different questions about the use of mathematics in the speaking, reading, writing, and doing tasks that characterise that context.  In general, however, the more context-embedded the instruction is, the more obvious, close and specific the relationships between literacy and numeracy.  That is, in life situations, mathematics is typically to be found embedded within language in a range of different modes of representation. It is often implicit and often related to pragmatic problems where a solution is important. This point can partly be understood in terms of the distinction between traditional conceptions of 'mathematics' as a body of content and 'numeracy' as the use of mathematics in the achievement of social tasks. Numeracy can never be an 

autonomous category, conceived outside of a context of use. It is this conception of numeracy which aligns it with contemporary conceptions of literacy as a context-specific social practice.

Lee (1994, 7) argues that mathematics, like language, is a resource for making meaning in a variety of social contexts and continues by asking the question (1994, 8) 
What are adult educators to do with the mathematics that occurs in the social tasks and texts encountered by adult learners across an increasingly diverse range of contexts and programs?

Yet teaching adults is viewed as differing practice to that process used in the teaching of children, and the methodologies are separated in the training of teachers in tertiary institutions. Tout (1990, 171) comments

There may be attempt for better or worse, to separate out and define specific skills and content in education systems for children and hence avoid the cultural context of education. To do this when dealing with adults ignores what is known about adult learning.

and (1990, 176) further that:

Often numeracy, as distinct from mathematics, is seen in a very functional way as the mathematical equivalent to literacy, thus implying that mathematics is different and doesn't really belong in adult basic education. There is a clear implication that real mathematics, that body of knowledge and practice carrying the real name, is in any case irrelevant to the activities of everyday life. This attitude about mathematics also stems from many adults' experiences with mathematics at school, where they saw mathematics as irrelevant to the outside world.
Helme (1995, 24) introduces discussion on “embedded” mathematics with the comment

“Why teach in context? Adult Basic Education practitioners take as a basic premise that teaching within real-life contexts is the way to maximise student involvement, learning and enjoyment.  We would argue that mathematics is better understood if it is learned in a context which acknowledges and exploits students’ prior knowledge and experiences.  Contexts which are familiar to our students would facilitate learning because they more effectively bridge the gap between pre-existing conceptual frameworks and new mathematical concepts. 

It could be argued that students may be more successful at solving as mathematical problem if the mathematics is embedded in a familiar context, rather than as a sum or equation which has no meaning beyond the mathematics classroom. Context in this case may provide metacognitive cues which enhance the problem-solving process, such as a reference point fort checking the reasonableness of results.

A third argument for contextualising maths is that it is made more accessible to people who traditionally have been alienated from mathematics, in particular women and girls. Mary Barnes (1988), for instance, argued strongly for changing the way mathematics is taught so that it is embedded in real world social concerns and people-oriented contexts, ‘to try to change the mathematical environment so that women can relate to it better’ (p.42).

Helme continues by asking how we know when context is meaningful or if contextual detail imposes excessive cognitive load imposed by language, learning disability demands or cultural unfamiliarity.

Research findings

Broadly, the research revealed that this small sample of practitioners did not deliberately set out to use student numeracy and spatial understanding and experiential skills as a basis for developing language and literacy proficiency. Instead educators relied on the use of existent methodologies related to the transfer of language and literacy construction into numeracy domains through acquisition of language related to word-object-spelling associations. The questionnaire assisted in establishing this perspective, providing quantitative collaboration of discussion during interview sessions and telephone/email contact.

Numeracy understandings within contextual situations were exploited by all thirteen respondents to the questionnaire, but the principle of working from numeracy competence within a given context, towards language and literacy was not a deliberate approach adopted or contemplated by the majority.

Significantly, a majority expressed concern at the possibility of additional time, resource preparation and administration requirements being imposed should they embark upon a numeracy-based methodology.

Observations of the research process

Principally, the research process required continual review of content, context and scope of all the activities associated with the exercise. It took on a life of its own and continually expanded beyond the original intent of the research proposal. To the novice researcher, the potential for the exercise to become “bigger than Ben Hur” proved difficult to restrain, and the resulting questionnaire, revised and abridged six times before its ultimate finalisation, still proved to be overlong and too involved. While the data collected from that exercise is of value as an indicator to the outcome of the project, more data was obtained than could be successfully explored in a research project of this size or anticipated by the original proposal.

Development of the survey questionnaire involved changes to content, format, font size, division, selection/change of rating scale, removal of negativity in question texts, and consideration of arrangement and gathering of statistics. The attached Appendices A and B provide the finalised format of the survey document and the tabulation of results from the thirteen respondents. In hindsight, the reporting format illustrated by Appendix B might well have provided a more readily accessible document than the distributed survey illustrated as Appendix A.

Assistance from University of South Australia staff in developing a Consent Form and accompanying Information Sheet about the project provided a valuable learning experience in understanding the implications of research in the social sciences.

The attached “flow chart” (Appendix C) included this page attempts to illustrate the escalation effect and necessary constraining activity associated with this research process. I trust it might prove valuable to other novice researchers.
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