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Basic Mathematical Skills

Introduction

Thecurrently popular slogan "Back to
theBasics' has become arallying cry of
many who perceive aneed for certain
changesin education. Theresult isa
trend tha has ganed consderable
momentum and has initiated demands
for programs and evaludionstha
emphasize narowly defined skills.

Mathematics educators find themselves
unde consderable pressure from boads
of eduaation, legidatures, and citizens
groupswho are demanding ingructiond
programs that will guaantee acquisition
of computationd skills. Leadersin
mathematics education have expressed a
need for clarifying what are thebasic
skills needed by students who hopeto
paticipae successfully in adult socety.

The narrow ddfinition of basic skills
which equaes mathematical competence
with computationd ability has evolved
as aresult of severa forces:

* Declining scores on standadized
achievement tests and college
entrance examinaions

¢ Reactionsto theresults of the
Nationd Assessment of
Eductiond Progress,

* Rising cogs of eduction and
increasing demandsfor
accountbility;

* Shiftingemphasisin
mathematics education from
curriculum content to
ingructiond methodsand
aterndaives,

* |ncreased awareness of the need
to provideremedial and
compensatory programs,

* Thewidespread publicity given
to each of theaboveby the
media

Thiswidespread publicity, in paticular,
has generated a call for actionfrom
govanmental agendes, eductiond
organizations and community groups In
respondng to these calls, the Nationd
Inditute of Education adopted the area
of basic skillsasamajor priority. This
resulted in a Conference onBasic
Mathematical Skillsand Learning, hdd
in Eudid, Ohio, in Octobea 1975

TheNationd Coundl of Supevisors of
Mathematics (NCSM), duringthe 1976
Annud Meeting in Atlanta, Georgia, met
in aspecial sessonto discussthe Eudid
Conference Report. More than 100
member's paticipaing in tha session
expressed the need for aunified position
on basic mathematica skillswhich
would enable them to providemore
effective leadership within thar
respective school systems, to give
adequée rationde and directionin ther
tasks of implementing basic mathematics
programs, and to appropriately expand
thedefinition of basic skills. Hence, by
an overwhdming mgjority, they



mandaed the NCSM to establish atask
force to formulate a postion onbasic
mathematical skills. This statement isthe
result of that effort.

Rationale for the Expanded
Definition

There are many reasonswhy basic skills
mug indudemore than computation.
The present technological sodety
requires daly use of such skillsas
estimating, problem solving, interpreting
daa, organizing data, measuring,
predicting, and applying mathematics to
everyday situations Thechanging needs
of sodety, theexploson of theamount
of quantitative data, andthe availability
of computers and calculators demand a
redefining of the prioritiesfor basic
mathematics skills. In recognition of the
inadequecy of computation alone
NCSM is going on record as providing
both agenerd list of basic mathematical
skills and a clarification of theneed for
such an expandad definition of basic
skills.

Any list of basic skillsmug indude
computation. However, therole of
computationd skillsin mathematics
mug be seen in thelight of the
contributionsthey make to onés ability
to use mathematicsin everyday living.
Inisolation, computationd skills
contribute little to onés ability to
participae in maingream sodety.
Combined effectively with the other skill
areas, they providethelearne with the
basic mathematical ability needed by
adults.

Defining Basic Skills

The NCSM views basic mathematical
skillsasfaling unde ten vita areas. The
ten skill areas are interrelated and many
overlap with each other and with other
disciplines. All are basic to pupis
development of theability to reason
effectively in varied situaions

This expanded list is presented with the
conviction that mathematics eduction
mug not emphasize computationd skills
to the neglect of other critical areas of
mathematics. Theten components of
basic mathematica skills are listed
bdow, butthe order of thar listing
should not beinterpreted as indicating
either apriority of importance or a
sequence for teaching and learning.

Furthe'more, as sodety changes our
ideas aboutwhich skills are basic also
change For example, today our students
should learn to measure in both the
cugomary and metric systems, butin the
future thesignificance of thecusomary
system will bemodly historical. There
will aso beincreasing emphasis on
when and how to use hand-hdd
calculators and other €lectronic devices
in mathematics.

Ten Basic Skill Areas

1) Problem Solving

Learning to solve problemsisthe
princpd reason for studying
mathematics. Problem solvingisthe
process of applying previoudy acquired
knowledgeto new and unfamiliar
situdions Solvingword problemsin
textsis oneform of problem solving, but
students also should be faced with non
textbook problems. Problem-solving
strategies involve posng questions
andyzing situaions trandating results,



illudrating results, drawing diagrams,
and udngtrial anderror. In solving
problems, students need to beable to
apply therules of logic necessary to
arrive a valid condusons They mug be
able to deermine which facts are
relevant. They should be unfearful of
arriving at tentative condusonsand they
mug bewilling to subject these
condusonsto scrutiny.

2) Applying Mathematics
to Everyday Situations

Theuse of mathematicsisinterrel ated
with al computation activities. Students
should be encouraged to take everyday
gtudions trandate them into
mathematical expressions solve the
mathematics, and interpret theresultsin
light of theinitial situation.

3) Alertness to the
Reasonableness of
Results

Dueto arithmetic errors or other
mistakes, results of mathematical work
are sometimes wrong. Students should
learn to ingpect all results and to check
for reasonableness in terms of the
origind problem. With theinaeasein
theuse of calculating devicesin sodety,
this skill is essential.

4) Estimation and
Approximation

Students should be able to carry out
rapid approximate calculationsby first
roundng off nunbers. They should
acquire some simple techniques for
estimating quantity, length, distance,
weight, etc. It is also necessary to decide

when a paticular result is precise
enoughfor the purpose at hand.

5) Appropriate
Computational Skills

Students should gan facility with
addition, subtraction, multiplication, and
divison with whole numbe's and
decimals. Today it mug berecognized
tha long,complicated computationswill
usudly bedonewith a calculator.
Knowledgeof single-digit number facts
isessential and mental arithmeticisa
valuable skill. Moreover, there are
everyday Stuaionstha demand
recognition of, and ssmple computation
with, common fractions

Because consumers continudly deal
with many situaionstha involve
percentage, the ability to recognize and
use percents should be developed and
maintained.

6) Geometry

Students should learn the geometric
concepts they will need to fundion
effectively in the 3-dimensond world.
They should have knowiedgeof
coneepts such as point, ling, plang,
paalle, and perpendicular. They should
know basic propeties of smple
geometric figures, particularly those
propeties tha relate to measurement
and problem-solving skills. They also
mug be able to recognize similarities
and differences among objects.

7) Measurement

Asaminimum skill, students should be
able to measure distance, weight, time,
capecity, and temperature. Measurement



of angles and calculationsof smple
areas and volumes are also essential.
Students should be able to perform
measurement in both metric and
cugomary systems usng theappropriate
tools.

8) Reading, Interpreting,
and Constructing
Tables, Charts, and
Graphs

Students should know how to read and
draw condusonsfrom simpletables,
maps charts, and graphs They should
be able to condense numerical
information into more manageable or
meaningful terms by setting up smple
tables, charts, and graphs

9) Using Mathematics to
Predict

Students should learn how elementary
notionsof probability are used to

deerminethelikelihoodof future
events. They should learn to identify
stuaionswhere immediate past
expeience does not affect thelikelihood
of future events. They should become
familiar with how mathematicsis used to
hdp make predictionssuch as election
forecasts.

10) Computer Literacy

It isimportant for al citizensto
undestand wha computers can and
cannotdo. Students should be aware of
themany uses of computersin sodety,
such asther usein teachinglearning,
finandad transactions and information
storageandretrieval. The"mystiqué’
surrounding computersis disturbing and
can put personswith no undestanding of
computers at a disadvantage The
increasing use of computers by
govanment, indugry, and busness
demandsan awareness of computer uses
and limitations



Basic Skills and the Student's Future

Anyoneadoping adefinition of basic skills should congder the "door-opening/doa-
cloang" implicationsof thelist. Thefollowing diagram illudrates expected outcomes
assodated with variousamounts of skill developnent.

. Scope of Skill Development

Expected Outcomes

Mathematical skills beyond
those described here plusa
desire to learn more.

o Basic SKkills -—

Theskills described here.

o Minimal Skills _—

Limited skills, primarily
computation. Little exposure
to the other skill areas
described here.

Expanded Skills -

Potential Leaders
Employment and the
eductiond oppotunities will
continueto increase as
mathematical skills continue
to grow.

Employment Very Likely
Employment oppatunities
are predictable. Doarsto
further education
oppotunities are opan.

Limited Opportunities
Unemployment likely.
Potential generally limited to
low-level jobs

Minimum Essentials for
High School Graduation

Today some school boadsand state
legidatures are starting to mandae
mastery of minimum essential skillsin
reading and mathematics as a
requirement for high-school gradudion.
In the process, they should congder the
potentia pitfalls of doing this withoutan
appropriate definition of "basic skills." If
the mathematics requirements are set
inordinately high, then a significant
number of students may notbeable to

graduae. On theothe hand, if the
mathematics requirements are set too
low and mathematical skillsaretoo
narowly defined, theresult could bea
sterile mathematics program
conaentrating exclugvely on learning of
low-level mathematical skills. This
postion paper neither recommendsnor
condenmnsminimal competendies for
high-school graduaion. However, the
ten components of basic skills stated

here can serve as guiddines for state and
local school systems that are consdering
the establishment of minimum essentia
gradudion requirements.



Developing the Basic Skills

Oneindividud difference among
studentsis style or way of learning. In
offering oppatunities to learn thebasic
skills, opttonsmug be provided to meet
these varying learning styles. The
present "back-to-basics’ movement may
lead to an emphasis on drill and practice
asaway to learn.

Certainly drill and practiceisaviable
option, butit isonly oneof many
possible ways to bring aboutlearning
and to create interest and motivationin
students. Learning centers, contracts,
tutorial sessions individud and small-
group projects, games, smulationsand
community-based activities are some of
the other optionstha can providethe
oppotunity to learn basic skills.
Furthermore, to hdp students fully
undestand basic mathematical conaepts,
teachers should utilize thefull rangeof
activities and materias available,
induding objects the students can
actudly handle.

Thelearning of basic mathematical skills
isacontinuing process tha extends
throughall of theyearsa studentisin
school. In paticular, atendency to
emphasi ze computation while neglecting
the othe nineskill areas at the
elementary level mug be avoided.

Evaluating and Reporting
Student Progress

Any systematic attempt to develop basic
skills mug necessarily be concerned
with evaluaing and reporting pugl
progress.

In evaludion, test results are used to
judgetheeffectiveness of the
ingructiond process and to make needed
adjugmentsin the curriculumand
ingructionfor theindvidud student. In
gened, both educators and the public
have accepted and emphasized an
overuse of and overcorfidence in the
results of standadized tests.
Standadized tests yield comparisons
between students and can provide arank
ordering of individuds, schools, or
districts. However, standadized tests
have several limitationsinduding the
following:

a. Items are not necessarily generated
to measure a specific objective or
ingructiond aim.

b. Thetests measure only a sample
of the content tha makesup a
program; certain outcomes are not
measured at all.

Because they do not supply sufficient
information about how much
mathematics a student knows,
standadized tests are not the best
ingruments available for reporting
individud pupi growth. Other
alterndives such as criterion tests or
compeency tests mus becongdered. In
criterion tests, items are generated which
measure the specific objectives of the
program and which establish the
student'slevel of mastery of these
objectives. Compeency tests are
designal to determineif theindividud
has mastered the skills necessary for a
certain purpose such as entry into thejob
market. Thereis also need for open-
ended assessments such as observations
interviews, and manipulative tasks to
assess killstha paper and pendl tests
do not measure adequéely.



Reports of pupil progress will surely be
made But, while standadized tests will
probaly continueto domnae the
testing scenefor severa years, theeis
an urgent need to begin reporting pupl
progress in other terms, such as criterion
tests and competency measures. This
will also demand an immediate and
extengve program of inservice education
to ingruct thegeneral public onthe
meaning and interpretation of such daa
andto enable teachersto use testingas a
vital pat of theindructiond process.

Large scale testing, whether involving
al students or arandomsample, can
result in interpretationsthat have great
influence on curriculumrevisonsand
development. Test results can indicate,
for example, tha a paticular
mathematical topic is bengtaughtat the
wrongtime in the student's devel opment
and tha it might better beintroduced
later or earlier in thecurriculum. Or, the
results mightindicate tha students are
confused aboutsome topic as a result of
ingppropriate teaching procedures. In
any case, test results should be carefully
examined by educators with special
skillsin thearea of curriculum
development.

Conclusion

The present pgoe represents a
preliminary attempt by the Nationd
Counal of Supeavisors of Mathematics
to clarify and communicate its postion
on basic mathematica skills. The NCSM
postion establishes a framework within
which decisionson program planning
and implementation can bemade It also
sets forth theundelying rationde for
identifying and developing basic skills
and for evaluaing pupis acquisition of
these competendes. The NCSM postion

undescores thefundanenta bdief of
the Nationd Counal of Supeavisors of
Mathematics tha any effective program
of basic mathematical skills mug be
directed not "back" but forward to the
essential needsof adults in the present
and future.

You are encouraged to make and
distribute copies of this pape-.

The NCSM postion pape was prepared
pursuantto a contract with the National
Inditute of Eduaation, U.S Department
of Health, Education and Welfare.
Contractors undertaking such projects
unde government sponsorship are
encouraged to express freely thar
judgnent in professional andtechnical
matters. Points of view or opinionsdo
not, therefore, necessarily represent
official National Ingitute of Education
postion or policy.
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