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What isthe nature of the components specific to adult numeracy that are inherent in numeracy practice
and essential to frame a vision that can be used to inform and guide instructional practice, further
research, and assessment devel opment? That is the question Lynda Ginsburg, Myrna Manly, and Mary
Jane Schmitt focused on as they considered the nature of numeracy. Their study highlights a critical
area of adult education that has been largely ignored, under-funded, and under-studied. Their results
can serve as a conceptual framework within which to situate research into both adult numeracy
development and recommendations for instructional practices.

eterm“ numeracy” isused inthe adult education community to includean array of mathematically
I related proficiencies that are evident in adults' lives and worthy of attention in adult education
Stings.

Puremathematicsisusually abstract and context-free. Numeracy, onthe other hand, entailsengagement with
life' sdiverse contextsand situations. In some cases, being numerateisdefined asbeing ableto actively participate
incivicactivities. Othersdescribe numeracy in more utilitarian terms— to function effectively intheworkplace
or asafamily member. Numeracy requirestheability andinclination to explorestuationd mathematica content,
thusisowned differently by each person. Unlike pure mathematics, numeracy hasadistinctive persond eement.

So, what doesit take to be numerate? To act numerately? To acquire numeracy skills? \We examined two
sourcesof information: 1) International and USAdult Numeracy framework documents (both at the national
and gatelevels) and 2) K-12 and Community College mathematicsframework documents.

THREE COMPONENTS OF NUMERACY.
CONTEXT, COGNITIVE, CONTENT

Findings
Weidentified three components, along with their sub-components, that areintertwined to form the construct of
adult numeracy:

The Context component—the usesand purposeswithin which mathematical activity isembedded
» Family or Per sonal—asaparent, household manager, consumer, financial and health-caredecision
maker, and hobbyist
» Workplace—as aworker able to perform tasks on the job and to be prepared to adapt to new
employment demands
» Further Learning—asoneinterested inthemoreformal aspectsof mathemeaticsnecessary for further
educationor training
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« Community—asacitizen making interpretationsof socid stuationswith mathematica aspectssuch
astheenvironment, crimeand politics

The Cognitive and Affective component — the processes that enabl e proficient mathematical activity

« Conceptual Under standing—anintegrated and functional grasp of mathematical ideas

» Adaptive Reasoning—the capacity to think logically about the rel ationshi psamong conceptsand
gtuations

« Srategic Competence—theability to formulate mathematica problems, represent them, and solve
them

» Procedural Fluency—theability to perform ca culationsefficiently and accurately by using paper and
pencil procedures, mental mathematics, estimation techniques, and technologica aids

* Productive Disposition—thebeliefs, attitudes, and emotionsthat contributeto aperson’sability and
willingnessto engage, use, and perseverein mathematical thinking and learning or in activitieswith

nuMmeracy aspects

The Content component —the essential conceptsthat form the basisfor mathematical understanding and
numeracy practice
*  Number and Oper ation Sense—asense of how numbersand operationswork and how they relate
totheworld situationsthat they represent
» Patterns, Functionsand Algebr a—theability to andyzerel ationshipsand changeamong quantities,
generalizeand represent them in different ways, and devel op sol ution methods based onthe properties
of numbers, operationsand equations
* Measurement and Shape—knowledge of theattributes of shapes, how to estimate and/or determine
the measure of these attributesdirectly or indirectly, and how to reason spatialy
» Data, Satisticsand Probability—theability to describe populations, deal with uncertainty, assess
claims, and makedecisonsthoughtfully

Thethree componentsare unevenly treated in the U.S. adult education standards documentsand frameworks.
Compurtationd proceduresare addressed fully inmost, but the Context component, the Cognitiveand Affective
component and other content strands often do not recei vethe attention they deserve. Our collectiveexperience
inadult education suggeststhat thisneglect ismirroredin classroom practice.

Implications for Practice

Sincedl three components comeinto play during numeracy activities, they should al be part of meaningful
adult numeracy learning and development. For example, ingtructiond materid sshould foster red understanding
of mathematical concepts, requiring studentsto reason and solve problemsthat go beyond typical exercises.
And, the scope and sequence of the mathematical content should berestructured. The notion that mastery of
whole numbers, fractions, decimal's, and percents must precede algebra, geometry, and dataanaysisand
stati stics has been challenged by research and several of theframeworks. Therefore, teachersare challenged
to devise ascope and sequencethat integrates all four content strands at all levels, from Beginning ABE
throughtrangitionto college, paying attentionto how students' thinking devel opswithin and acrosseach content
strand.
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When possible, material s should arise from contexts wherein students use mathematics. Teacherswould do
well to deviseacurriculumthat strivesto (1) begin with context and teach problem solving and proceduresin
serviceof solvingrea or redistic problems; (2) draw upon contextsthat areimportant to adultsand that are
part of their experience and, at the sametime, provide avariety of numeracy tasksthat emergefrom contexts
that arelessfamiliar tothelearners, but areworthwhileto know.

Instructional practice should include attention to student attitudes toward mathematics and serveto devel op
confidenceand agency to manageared lifenumeracy Stuation. Practicing arithmetic computationa procedures
isapart of the process of being mathematically literate, but only one part. Take, for example, thetopic of
addition of fractions. At present, much classtimeisall otted to the procedurd (e.g., finding common denominators
when adding fractions). However, time and attention must be also paid to developing learners’ conceptual
understanding of the meaning of rational numbers, what the operation of addition means, what isasensible
answer, and how the numbers*look” with manipulatives, number lines, or diagrams.

Policy

The expanded definition of the components of numeracy devel opedin thispaper demandsthat the assessments
used to evaluate student progressand to review the quality of instructiona programsberevised. Intherevised
assessments, dl content strands should beincluded at dl levelsof proficiency. Inaddition, thetestitemsshould
be constructed to evaluatethefull range of cognitive aspectsof numeracy.

Similarly, the broader definition of numeracy demandsthat professiona devel opment opportunitiesrecognize
theunique skillsand knowl edgethat are required to teach numeracy —adeep understanding of the mathematics
aswell asthe cognitive and affective processesinvolved inlearningit. Additionally, staff development for
numeracy should model contextualized instruction that supports meaning-making and draws out and builds
upon the mathematicsthat isembedded in such contexts.

Implications for Further Research

Becausethefield of adult numeracy isyoung, theresearch baseisthin. Thefield now requiresastrategic
research programto learn how numeracy devel opsthroughout adulthood and how to foster that devel opment.
The components and subcomponents of numeracy proficiency could serve asabackdrop to exploreresearch
guestions, suchas.

*  What arethecharacteristicsof thevariouslevelsof proficiency in numeracy?

* How arethe processesof adult |earning the same or different from children’slearning?

» How do prior learning experiences (both cognitive and affective aspects) affect current numeracy
learning?

* What are effective classroom practices to facilitate numeracy development that addresses the

components?

How do age, gender, culture, and prior experienceinform differentiated ingtruction?
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Conclusion

When numeracy iscons dered astheinteraction among the three components—context, cognitiveand affective,
and content—there can beno debate astoitsvalue, both for anindividua’sfull participationintoday’ssociety
andfor anation’sdevel opment of itsdemocratic potentia . Recognizing thecritica valueof numeracy carriesa
challengefor adult education practitionersand policymakerstotakeaction at dl levels—to expand theexisting
practices, frameworks, assessments, and research agendatoincludethe broader construct that isdiscussed in
thispaper. Incorporating context asanecessary component of numeracy challengesthefield of adult education
to understand where and when adults use mathemati cs. Acknowledging that numeracy content ismorethan
arithmetic chalengesthefield toincludedementsfromall content strandsat dl levels. Envisioning aconfident,
numerateadult challengesadult educatorsto develop learners’ productivedisposition, understanding of concepts,
and ability to reason, solve problems, and carry out procedures. Thisvision of numeracy shouldrevitaize
instruction, making learning amore meaningful and lasting experiencefor adults.
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