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June 22, 1984

Dear Colleague,

Here's a ecpy of my paper Reflections on Basic Math o
Programs in the Two-Year College for our upcoming meetlng.
Happy reading!-

Geoff Akst /JE
Manhattan CC:

ABSTRACT: During the 1960's and 70's, basic math programs

were established at many two-year colleges. While a number

of factors contributed to the influx of poorly prepared
students, two points were paramount: the ®weakening of entrance
requirements at the post-secondary level and of exit criteria
at the secondary level. Just how well these remadial programs
work is a matter of debate, depending in part on one's

‘perspective. The basic—skills instructor will look for content
mastery; the instructor of a client course will demand carry

over of the remedial content;, and the college administration )
will focus on graduatlon and retention rates. Fgom each of o
these points of view, there is room for debate.

There are five broad areas of concern in building an effective
basic math program: (1) The curriculum must be .appropriate.
(2) Students who need help should get it. (3) The programs . should
be responsive to the special needs of its students. (4) The
program must be provided with sufficient resources to carry out
its work. (5) The integrity of ‘the program and of the college
degree should be protected.

How can the need for ba51c math programs in the two-year

college be reduced? Possible strategies include: tightening
-admissions standards in the two-year college, raising exit
" standards in the hlgh‘school (through requiring all students
to pass a course in elementary algebra, through expandlng
- the math content of assessment tests, etc.), encouraging more

high school graduates to go on directly to college so that .

math skills do -not become rusty, and through changing perceptlons of
the importance of conventional computational algorithms so that

the need to teach arlthmetlc is eroded.
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REFILECTIONS (N BASIC MATH PROGRAMS IN

THE TWO-YEAR COLLEGE
Geoffrey Akst, Manhattan Community College (CUMNY)

Each of the sections of this paper develdps the theme of basic
math programs_in the two-year college (TYC) from a different
perspective. The first section re;alls some of the factors which
contributed to the growth of these programs in the 1%9607s ;;H
70’s. The second addresses the question how well basic math

programs, as they have developed, actually work. The third

contains suggestions for making these programs work even-better.

And finally, the fourth section deals with strategies for self-

destruction, that 1§, for changing thHe context in which we“operste
. so that one day TYC. basic math programs will no-longer be .

necessary.

Not only is the problem of mathematics remediation in the
fwo—year college (TYC) serious, But it-is ggtting'worse. N#tional
statistics.tell the. sad tale. Inv1980 (the mostirecent vear for
which information ié avai1ah1e), courses in basic-mathematics -
arithmetic, elementafy aléebrs,.iﬁtermediate algebra and geﬁekal
mathgmatics_——Aéccdhnted for nearly half the total'TYc'math'

'enroilmgnt, a good one-and-one-hal f times what'the Corresponding.
propDrtiBthad been in 1966.[11 'Furthermore ?réﬁ 1966 to 1980,
1t was thE\group of verwaaakest students that grew most rap1d1y.

\
as the TYC mDVEment expar ded. Wlth the1r total math enrollment
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tripled, the registration in arithmetic exploded, zoaming ta eight
times its former size. What is so disconcerting about this
developmentxis that arithmetic was the only math that many of
these students seem to have studied in high school! For every TYC
student who tooK calculus in{l?BD, there were threr others taking
arithmétic; for each ztudent taking elementary statistics six were
learniﬂg computafional skills. In all, close tp half a million
TYC students iH 1980 were registered in courses coveringhsecondary
or eQen‘primary school mathematics.

This inadequate pgreparation of incoming students is not a
problem cénfiged to TYC's or to mathematics. Verbal skills of

entering TYC students have declined as well (21, and four-year __

institutions, even the most selective, have &lso begun to complain

€

_égggpfphe”a;ademicrﬁ?eparatiqn of entering freshmen.[3] How are
we to explain.this dislocation in our educationél system? ‘ -
The non—selective entrance criteria D¥‘the prolife}ating TYC's and
of other open—-admissions institutions was, of course, an

aggravating factor. Relaxing college admissions standards

weakened the incentive for high school” students to apply
themselves;wand mary grew éonfideht of finding a niche in college

no matter what their level of prap;iation.c It is hardly
surprisinghthen fhat since the late 607s, the propoféian of.
students fol}owing;the preparatory track dropped sharply, and the
less stringent ”general“ track became dominant.l[4] Curriculué
‘maknrs'%n the h{gh SChDDl; under the pressure_of student'activism
and liborated by diffuse collegevstandakds,.allowed'students to

take fewer demanding courses such as algebra and gedmetry

Akst /2
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and tn substitute electives like "personal development! courses.
Across the cuwrriculum, grade inflation and social promotion alsa
contributed to declining expectations. Furthermore, an analysis
of high school transcripts from around the country suggests that.
this phenomenon was more severe in mathematics than in any other
discipline.[4] '

As standards slipped in the &60°s and 70°s, .the percentage of -
students whoﬁ the high'schobls graduated increased, climbing fram
6OZ't9 75%. (5] More and more students were in a position to go
on to college, and in those two'decadés, the proportion of the
cdllege—age population actually attending college rosé from 1/5 to

1

1/3.L61 Of course, many of the weaker high school gradu: 'es

Beaded stréight-for the open-admissions institutions —-— not only
students who had failed £D devel op theffmcapnbilikfés b&t others .
of low academic potential who would not have been able to pursue a
QEgree under earlier stringent conditions even had they applied

themsel ves.

There may have been other less tangible societal pressure.

‘behind the slipping skills of incomingncollege students. Many

observers noted signs of slackening discipline in the homé and o~
the street which could well have iﬁpinged on Séudent.hotivétion

and performance. A genération of téievision babies was growing

up, weaned less on'Davia Copperfield than on Star Trek; the
tfadition of spendiﬁg timé interatt?nn with books, conversing, and
doing hPmewDrk seemslto have been in < @cline. Outside the hgme,
heighteneq political unfe%t channelled the tiﬁé ana energy'of many
Stuaents'away'fromlacademiﬁ pufsuiés. But the twqefactorS«first |
noted ——'the.reducfion of entrance requirements at the postf

o
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secondary level and bthe weakening of secondary schoonl epit

reguirements -— were most directly responsihle for today's huge
remedial enrpllment. This causal relationship s toportant to
heep in mind if the process 14 ever ta be reversed,

How_ Well is_the Need Heipg Met?

Given that TYC basic math programs have grown into sizable
enterprises requiiring the allocation of hqgtly contested college
resources, f:e question is, do they work? The answgrpié an
unequivocal Yes'!, Maybhe!, and No!f What makes the evaluat}on af

these programs so subjective is not just a matter of having to

decide whether a glass of water is ha.r-filled ar half-emptyi the-

more fundamental issue is which glass té look at. The problem is
that'khe perception of the goals and expectations of a basic math
program depends in large measure on the viewér’s réspdnsibilities
and interests. |

At one extreme, the faculty in the trenches -~ those teaching
basic mathematics -~ will likely feel that their work is
successful to tﬁe extenf that students learn tHe remedial topics
thoﬁough1y¢and then pass their churse. By contrast, instructors
of client courses —- coqrses which cover freshman méth, science,
technoiogy, health, business, egc.“;- will be more.concerned with
the retention and carry over of the remedial content. Of course,
the two groups of faculty may overlap to some extent, anJ it is
amusing to see how ;y DWB feelings changg as 1 shift_roies frqm
arithmekic to statistics.teacher, condemning the low standards i
empldyed.earlier in giving a marginal student tHe benefit of the
doubt’. There ig also the view from the seventh fléof;

7” .‘Akst/4



to wae the slang at my ipatitution. Deans and presifdents consider
apecial programs such aa mathematics remediation to be
interventionist strategiesis from their point of view, these
pragrams succead ar fail dnpending on the extont to whiach they
increase the number of students the college will retain or
graduate. |

A1l three perspectives are legitimate,land none can be ignored
in any serious attempt to géuga program effectiveness.

From tﬁé remedial faculty.point of view, measures of suUCCesSs

in the basic mathICDurse tend to involve two types of data:

final exam scores and final course grages. Haﬁpily, analysis of

gither ran_generally be relied.on_to yield positive resultS..... .

Fina; exam scores, for example, virﬁually always turn 9ut to be
Eignificgntly higher than initial placement test scares, ofteﬁ_by
several standard deviations DF more. Such large gains, however,
may be deceptive. For\one thing, design and statist;cal biases
tend to infléte the gain beyond its true values fér anéther,
genuine learning may be due to'f;ctorS'other than course
.participa£ion.t7] As for course grades, between 1/2. and /4 of
starting students in a typical basic math coqése pass.[B]

. Sometimes passing rates are significantly higher.-— 1in summefw
session say,»whenlthe.population is self—selecged, or in sections
with particularly effeétive.instructors. Some basic skills
courses will have lower passing.raﬁes, of course, because the
studentslare unusually weak, the pedagog? is faulty, or tdb much
_mater;al has been‘craﬁmed into the course. It is important to
bear {n mind, however, that even when the passing rate is a% high
as I/4 per course, the passing rate in the Courseléequence‘

. | 8 | Akst /S



may &till be hscomraging, say /2 for aribhmetic and glementary
algebray, ar 2/5 for the three-tier sequence fraom arithmetic bo
intermediate algehra.  In Fact, a recent glcvey of TYC s around
the country found that about 40 to S507% of students atd&tinq hasie
ma prmmrmma gatiafy all thelr basic math obligations, (91

How well oo rummdlqtnd gtudaents do in aliant courseg? e
best evidence is that about half of the students exiting from
basic math programs go on to succeed (get € or above) in
cmllmga—lével math cwurﬁés.tql [s N07% good enough?  Well, that
figure is very likely lower than the success rate for exemp tec
mtadents, but higher than what it would have been had ﬁhe
vnehedLatedwgtudentswnotvtakenMandﬂpassedvbasic.math COUrsas.
Again, is £he glass Half~emptylor %alf—full?

From the administrataris perspective, retention and gradﬁation‘
rates are kay statistics in evaluating basic skills programs. At
some TYC's, students th_satiSFy their basic math obligations are
retained at a highek rate than those originally exempted L[10] --—

a resp;ctable_standard to meet; yet even here, the overgll
graduation rate may be disappointing, and one scansﬁthea?mceswat
commengement spotting only an occasional studant.Who stakted out

in arithmetic. A recent study at CUNY's nine TYC's repnrts that
only a third of all entering students éventually graduate -~ oanly
a fourth of those whp come in with low high scﬁooi averages. (Ry
_contéast, thevgraduation rate for CUNY®s f&ur—year colléée
students, who Qenerally ents.  sith strdhger-académic.sKills and
with moré'financial security, is a fulllhalf.till) One—-third also
Seemé to be a quick-énd—dirty'approximatioﬁ fDF the TYC graduation

Akst/6
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rate on Lhe nattnﬁdl level as welli each year, TYE's around the
nnuntry\award only ahout 350,000 assaciate deqrees [1i] even
Lhough for eagh of the past ten years, they admibtled one Un.
ane~and-—-a-hal miltlion first-tine students. Co)

A pessimtstic interpretabion of such daka 1a that bhasic skills
programa ag A wholae are not compengalting subficiently tor khe
deficiencies which incoming abudents hring ta the TYC exparienca,
ancl that the cost to the Ltaxpayer, Lhe (¥, and the student —— in
tarmeg of time, rasourees or mnnwy’ww 15 aimply wnacceptable.  The
optimiat will point out that TYD's prepare many of their non-
qraduating atudents for tranafer to the fouwr-year college of their
choice, tp advance on the job, to meet personal gaala which may
have nothing to do with qraduatihg, or possibly to master enough

. -
skills which will enrich their lives and increase the contribution
which they make to society.

Given that the picture is‘mixed, where does that leave us?
The answer liess with some”healthy realism; gor one thing,
ta expect TYC's or Qasic skills prograﬁs to be responsible for
ensuring that weak students overtake those who are stronger may
not be reaéonable. By seeking out the lowest achieving Students;"
basic skills cburses are in effect prograhhing themselves for
partial‘success at besf. The main point is that TYC;S, if they
are to survive, must meet as well as they-can the needs of the
stqdents they are able to attract. And rathér-than dwelling on
.;hat is probably an inherent limitafion of tHé effectiveness éf

basic skills programs, it is more productive for those of us

Akst/7
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porkeng en these programs Lo search o ways 8t bher to ipprove the
garvices which we deliver Lo owr students ar o omoddi iy he
conditiong which ortginal by contributed tao mathematioal by

handi capped studenta sntering the YO\,

gtrategrea tor Meebtong.the, Neads

It s ta the frrsb of these concerng that we now barn? how

. ) - o
can TYE basie math programs be improved? " At Lhe risk of sounding
aoverly prasceipbive, 1've distilled from my esperience obsarving
AUMEr ous prograns o List of flve broad guidelinds which might
GENTVE AG pmintﬁ of departuwre far increasing program effectiveness,
Of course, there i more than one way to carve-a turkey, mndv
sevaral readers may wish to meet mo. later to take issue with one
point or another,

The curriculum should be chosen frugally, keeping in mind the
program’s propaedeutic functioh: prepération for specific
followup cmurSes; for passing‘a competency test, etc. Due to the

pressure of time, non-essenti®l topics must be kept to a minimum.

Topics should be developed h ﬁgistically, with the"acquiéition‘of

skills stressed. As to the ca culatdk question, it is critical
that arithmetic courses continue to cover conventional algorithms,
but that they alsorteach the use df'the cflculator (estimation,
constaHts, memory,'scientific'notation, et;.}. Thislduality is

essential for preparing students for situations at school qr on

the job which they are likely to encounter, some requiring the use
: ]

.

-of calculators‘and others forbidding it. Instruction and testing-

v .
should emphasize applications and word problems, with many'

e ' 11 Akst/B
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:xdmpléa;tdken Froom tol bowup wourses, 50 an bo e amobe ooy aney
() Students _who_need help should get 1t. [

A placement test ghould he given tn all entering ufuuantm, Al
wsed to identify which of them Lack the canpebancios Lhey oeadi
A keslk has the advankage over Ehe Nigh school record of proavidiing
AL FOrmy recent anformation on what students know. S le
Aquestrons fraom the axan should he sent Lo incoming freahmen bstor e
they are tested bo epcowrage review.  The exan shoubd covee  ho

)

sadmer content as bhe basrc mabh coursens thu‘uxpwﬂnuu¢y e
SAT or ART admissions tash scores for phacemant 14 conty o he
purpases and desigs of bthese testa, Mudy hasto mabth Glaowe o,
overestimate the math they know or memember, and,a astudent Lacking
prt:)-Fi(;:lr—.mc:y should be 15trqnql\,; advised to tal::'r:;- or assigned to o a
ba\ssic:amath_ couwrse. A m@chanism should be in place ot regiastration
to check that the student in fact enrolla. Of course, tost
scores like other pradicfors of achievement aré imperfect, and any
students who feel\that‘théir designated courses are inappropfiate

should be allowed to request a hearing or a retesting.

L3

(3) The_ programs _should be sgéagrglva to_tue_special _needs _of its

students. ) .
' . . , \ \
The curriculum should be organized 1rto a course sequence

sufficiently flexible so as to:'provide. students in different
- A
situations with a_reasonabfe,chance to succeed as quickly as
N . | » ; S
possible; an intensive arithmet:c course should be available for
. . . . ,.4‘

the weakest student, a briefer arithmetic course for the

marginally deficient who only needs a quick review, a separate

N

course in éiementary algebra for the student who knows only

.  Akst/9
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arithpetic, etc.. Sections should be offered at times convenient
to étudents, mény of whom hold jobs and have family
responsibilities. Courses must meet a sufficient number of
contact hours a week —— at 'least four -— 50 éslto allow practice
in class. Where courses are self-paced, a calendar of minimum
progress should be set to reduce the chances D% procrastination.
Evén if the dominant mode of instruction is traditional
lecture-recitation, individual student needs should be addressed
outside the classroom by tutoring, CAI, etc. Instructors should
be knowledgeable in alternative approaches to each fopic, and
attempt to gauge and'to’build on each student’s previous
mathematical experience. Many basic math students have poor study
skills, so that the choice of textbook ought to take into account
pot only curricglar fit but also such factors as quality_of-
writi%g, Feadabilit& levél; and the extent to which skills are
éongtantly being reigforced throughout by means of review

w

exercises integrated with new material.

Unfortunately, many basicjmafh programs do not have‘enough
sections to accommodéte all students designated as remedial.
The college must allecate resources_to provide the pgogram with
sufficient staffing and space. bénkpllments in traditionally
taught sections should be limited to 25 so as to allow for
individual attention. _Thé majorify of sections should be taught
by_full—t;me math faculty who also téach non—remédial courses soO

as to maximize the continuity between remedial and non-remedial

%, ' ‘ ' Akst/10
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mathematics. The Math Lab hust offer enough tuto?ing to meet
student needs. Lab staffing should be funded in such a way as td
provide continuity of employment to key personnel, not the
practice on maﬁy campuses. As an a{@etquiye for instruction or

drillwork which some students will prefer, microcomputers, video

setups and other instructional technology should be made available

——

in the Math Lab.

(5) The_ intearity_ of_the_proagram_and_ogf_the college_degree_should
1f the remedial requirement is to have teeth, each basic math
ﬁoufSe should have firg exit standards including a u%iform.final
¢xam comparable to the corresponding placement Subtest;. This is
especially important when oﬁe course leads to another in a
sequence, oOr wheré partftime faculty, i whom one may not have the
same” degree of confidence as full-timers, predqminéte. Students
shouwld be required fo demonstrate mastery of major topics (masFery
learning), because of the cumulative nature of the curriculum. At
régistration ;ntgmgLLent courses,’incyggiggmffeshman mathematics,
‘science, étc., students who have not fulfilled their remedial
obligatiens should beAscreened out if these courses ére to be
taught at the college levelj this may be a serious bone of
contention where the jobs of physics faculty, for example, are at =
stake. Awarding dEgEEE'CFEQit {for gr;thmetic or elementarx\d
algebra*weakens the degree and should be avoided, althbugh
granting credit»for such courses toward either full-time student

”
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status or for financial aid mdy be essential to enable the student

to attend college.

Having'reviewed the rise of TYC basic math proérams, Ehe
extent to which they are effective, and some suggestions for
building successful programs, I cannot help but wonder if the need
for such programs will evef be reduced, and if so, under what
circumstaﬁces this can be brought about. The underlyihg question,
of course, is how thé level. of mathematical preparatipn of
students entering TYC’S can be raised. Fortunately, there are a
number of scenarios which might léad to that.delightful prospec£.

In the first of these scenarios, the one which which will be
opposed_by those of us who helieve in open—admissions for reasons
of social equity and mobiliﬁy, TYC’S might adopt restrictive
admiésions-criteria. Such a dEVElopmeht is not unthinkable;.
Tight %unding has already caused a national tfend among many
public state qniverit;es to toughen their entrance requirements
and to ge£ out of the remediation business.C13]1 Will this trend
extend to the TYC% One possibility is Ehat TYC® s, for.the very
economic or political reasons that motiv;ted the senior -
insfifutions, will move in the same direction. Another is that
an even larger portion of weak studéhts will be shunted to
TYC’s diverted from the incréasingly exclusive four—yeér

Akst/12
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institutions.

| In fact, some TYC's have already begun toqmove in the
direction of tougheniﬁg admissions standaﬁds.[14] Many others
could conceivably choose this option in about a decade when there
will be a turnfarouﬁd in the demographic curve, and the number of
éighteen—year—olds will begin to climb steadily [61F at that
time, it will be less risky for an institution to'shrink or
‘shift its targst popQ1atioﬁ.

In thé second scenario for reducing the need for TYC math
rémediation, the high schools coﬁld begin to gfaduate students
with stronger math skills. Thess days,.the states seem to be .
tripbing over Dse another in efforts tolstrengthen the exit
standards of ths;r‘high schools.[1§] Such efforts reflect intensé
public and governmental dissatisfaction Qith the condition of the"
educational system, particularly the %ailure of the high school
d;ploma'to signify readiness eithsr to enter ths job markét or -to
study at ths postsecondary levsl. This commitment'ts séfengthen
the high school curriculum could lead, at isast in some states or
districts, to an*acrsss—the—board reqqirement that studeﬁts in all
tracks pass a course in elementar? algebra. ThéHE are already
- efforts in this direction, efforts which all.of us in the |
mathehatics community need ﬁo support. For»exahple;_a.National
Academy. of Sciences panel of business and education leaders
récentiy noted that studenss who start work afﬁer high school need
to haster virtually the same basic academic skil{s.as

Akst/13
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college~boynd students, and recommended that all high—schoél
students be‘iequiﬁed‘tp take elémentary(algebra.[lSJ Likewise,
the National Commiséion on Excellence has suggested that high
schopls.require all students-to‘take a minimum of thregﬁxégrs of
mathematics.[163

Another approach to strengthening the de facto secondary math
curriculum is through assessment programs. Many states and school
districts already give their high school students competency
tests which they must pass ;n order to earn a regular aiploma.
The mathematical content covered on these tests is generally'
restricted to‘elementary com;utétional skills, often as applied
to daily-life situations. In time, the competency tests already
in ﬁlace shoufd improve the computatioral skills which students
bFing to the TYC. reducing £hé arithmetic component D% basic math
prbgrams.. Extending tﬁe test tonténtAﬁo includé a gpod deal of
elementaéy algébra would be a Bboh for the.TYC:~M

Fersuasion might succeed where coercion fails. A selling job
could coax high school studehts into taking more soiid mathematics_
either to preﬁare for future employment [£17]1, or to avoid future
‘remedial obligations.[181 ‘

ﬂsﬁrategies might be developed_&hich encourage high school (

stuqénts to learn and>retain more of the mathematics which they
Stﬁdy. Tapﬁing_thenpotentiai of microcomputéks may one day allow
students to egplore CDncebts and to reinfofce skills in ways not

now dreamed of. The degree to which math skills are reinforced

Akst/14
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in other high school courses could be the focus of an arithmetitf

or an algebra—across—the—curriculum mDvement. However. any

attempt to raise the quallty of math 1nstruct1on in the h1gh

schools"will involve finding ways tp réverse:theﬂshortage of
qualified, certified teachers, an effort to which the TYC’s couid
conceivably contribute.

In the third scenario, students would be perstaded to
matriculate in college right;after graduating from high school,
redacing the extent to which skills growarusty. The state_of the
economy and the.availability of finanéiaF aid could be key factors
in aiscouraging_students from taking a bfeak batweah high school>
anq callege; However even if such efforts wer93wild1y successful,
“the TYC's would still have to reckon with ‘the needs of its older
freshmen. At many TYC sy this population 1s\¥1ready substant1a1
in sizej for example, a good fourth of the regular adm1ttees at
CUNY's TYC"s enter at aga 25 or above.[19]

In the final scenari. for tha contraction of TYC basic math
''''' —programs, ignqrande of traditional paper~and—pencil arithmetic
cDUld:become léss of" a éandicap for incoming students. Fublic
percept1on of the importance of convent1ona1 computat1ona1
algor1thms mighty in tlme} erode to the_point that weak students
;ould simply ba_handed a calculator without suffering any stigma
frbm their machiae—dependenqe. Basic mathematics would then
focus on calculator-based skills, algebra ahd problem—-solving.

- o . Akst/15
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