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PREFACE

This report is published by the Virginia Department of Community 4
Colleges as a service to mathematics and admissions personnel at instl-
tutions of higher education in Virginia. The report is essentially the ‘ .
first revision of a similar study conducted by the authors during the '
1973-74 academic year. Thiat study, entitled Virginia Coumunity College
Currideulum Study contained a somewhat more comprehensive analysis of the
Virginia community colleges' mathematics curriculum than does hq revised _
edition, so it may yet be¢ of some interest to community college® educators. -
The revision was completed in March, 1975, so all information con-
tained herein must be interpreted within the limits of that time frame.
While the accuracy of this particular report will-diminish as a function .
of time, we intend to update the 4ata\contained in the study on a periodic |
basis and distribute copies to interested faculty and administrators at o=
Statercolleges and universities. We hope that these xeports will inspire e
increased articulation between Virginia's cpmmun%ty and four-year colleges. -.
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.\) . * | INTRODUCTION .
N ! ,

',2// " In a receht publication of the State Council for Higher Education in

-

- Virginia Winandy and Schultz assefted that "it now appears that the suc-

.

cess of higher echation services in Virginia .depends as much on a student's ¢ .

ability to moye from’ one college to another, as upon his opportuniu& to

‘ 'y '

gain,admiseion as a college freshman." While this may be a slight exaggera-

- . tion, it, neyertheless, indicates the need for centinuous curricula articu-.

¢

lation between the community colleges and senior institutions in Virginia,

N .
The principal purpose of this report is to correlate the college’

ik

transfer mathematics *courses in the Virgin%a Communi ty College Curriculum

Guidelines (VCCCG) with their counterparts at thirteen statd four-year

.

|
., 1
- : , . .
colleges and universities. We must. emphasize that we have not attempted |

to exglain,how all community college mathematics courses will tragsfer ' 1
_to the senior collegest It is quite likely that Math X, a fictitious
. couree in the VCCCG, will satisfy part of the mathematics requireuent in
program Y ag four-year College Z, even though College Z does not have a

’)///‘ course gimilar to Math X in its own mathematics currfculum. Our point

‘performed many times over and any attempt to explain all tonceivable
‘;_‘, . .

- is that college transfer is ‘essentially the act of an\lndividual student
situations would produce guidelines thht would be extremely unwieldy. v
Consequently,»ue have merely attempt}d to show whicht courses in the four-

year college curricula are, for all

.

ractical purposee, the same as -
certain‘couraes in the Curriculum Guidelines. In‘this tcspect. the author§

<. believe that this report can provide some useful bUiddnLL to both mathcmdticq . «\\‘

and\admissions personnel in Virginia's institutions of higher learning.

(-




Phe mathematics chairperson at each of the four-year institutions

was invited to include pertinent comments on the questionnaires used to
s . L

collect the data included in thi§ rebort,'and, since it seemed likely that
those comments would be of considerable incﬁrest to community ‘islege .
. mathematics facultw, we ha&e inclgded them in the penultimaté section of

the report. . Finally, we make some comments and suggestions which may hear

consideration by the mathematics faculties at both the community colleges

-

and the four-year instjitutions in Virginia. ‘Data for the study were

obtained from mathematics department chairpersons in December 1974 and

-
-

January l97§:

BACKGROUND R . . ’

: . L 4 .
There are seventy-one separate course sequences in mathematics in

Py .

the Virginia Community College Curriculum Guidelines. These sequenceg

i

.are either of one, two, vur threekquartzfs~duration. For example, Mat

12]1-122-123, which is Engineering\Tebh ical Mathematics %—ll—lll, isf a

* ) (N
three-quarter sequence of courses with a total of fifteen quarter-hours

L]

credit (five hours per quart:er).1 Math 274, Applied Mathematics, is a

one-quarter course carrying four hours of credit. Several of ghe se-
[4

. ’

quences are actually identical in course content, but differ id the
teaching schedule. By-way of illustration, the only diﬁferﬁnce‘between

Math 101-102-103, Fundamentals of Mathematics, and Math 104-105, Funda-
- . . .

) '

A}

a1 coursescredit in this study will be reported in quarter-hours.
The conversion factor f&r changing semester-hours credit to quarter-jours

credit is 3/2. For example, 3 semester-hours = (3/2) (3) = 4 1/2 quarter- -

hours.

¢

N

] /




{

fact, been taught dﬁring that time period.

™

meritals of Mathematiés, is that the former is a three-quarter sequence, - '
.. \ - ; . .

while the latter is taught in two quarters and enables the gommunity‘

e XY .
colleges to offer their students rather fllexible progfams of study. Both
courses carry a total of nine quarter-hours credit. If these duplications

are elimipated, then there are\sixty-six different sequences in mathematics

| .
descriged in the VCCCG. : X o

o _( N —

A .

VA COMMUNITY COLLEGES' BASIC COLLEGE TRANSFER COURSES '
X ‘ '
’ : ~ .
Of the sixty-six different sequences in the Curriculum Guidelines, -~
'S \ ) K M |

aixteén have potential counterparts at the senior collegés. The remainder
are bithgr development al (remedial);orveapgcially designed for technical
or vocqfional pnogrhms.z "Of these ei;fegn géquences only s;x grg taught
(or at least adveétised) by almost all of the Virginia commukity colléges
(see Table 1). )

The information in Table i was assembléd in the following manne}. The

authors examined the official community college catalogs and determined on |

.

that basisr the course offérings of the regpéﬁtiVe'achooda. Then qpeétion—

4
-

naires were sent to the community‘college mathecmatics department chairpersons

\ N . ~ Vd )
with a.reduegt that they up-date these data by deleting all courses listed in

their colleges' catalogg that had not heen“%aught during the past two vears.

They were also”nsked to add those courses which were not listed but had, in

\ . . N
,\\ AR : ¢ - ,

2 J B '- N ' "

Many of these courses will transfer in certain programs, but thev are
not courses which are taught at the four-year colleges. !

< .

~ 3
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it Hs‘easy to see that there areVnine mathematics sequences (not l -
including developmental studies.courséé)fwhich are taught at almost all ' (/
of the community collegeg\ Table 1 clearly reveals the fact that the

<z . .
core of the college transfer mathematics curriculum in practically every

: college is composed of : ) e
- . | N
\ ‘ 3
’ C s Introductory Mathematical Analysis 141-142-143 T/
College Mathematics 161-162-163 T

! . General College Mathematics 181-182-183 ;
o - Advanced Mathematical Analysis 241-242-243 :
SN Advanced Collége Mathematj.cs,261-262-263 or Calculus 27%- -272-273.

W) e L ‘e b

- In addition to these Bix courses, most community colleges offer Technicgl

Matheﬁatics 111—112-113, Engineering Technical Mathematics 121-122-123,
i ‘ ?

and Business Mathematics 151-152-153. These three sequenceﬁ of courses

P e

® are usually taken by students pursuing the Associate in Agplied Science

Degree. While the AAS is a terminal two-year degree, in recent years many
\

. of the courses satisfying the credit requirement for it have been acceﬂkedw ‘ .
for credit in certain transfe; programs at four—year institutions - for‘ .

example, in VPI &.SU's Bachelor of; Techno!ﬁgy program.

\\ It is reasonable to ansumemvthent that a cross-referenced list matcﬁyng

L d
\

only six courses in the Community-CollegeQ?urriculum Cuidéliues with their

cotinterparts at Virginia's four-year institutions would‘provide sufficient
) \J i 1 ¢
information for a large portion of transfer students. Table 2 represents a

fairly accurate attempt at coordinating fhese courses. The data for this

[

table were collected in the following manner. ° The autqors ordered the cata-

logl from the senior institutiona/ read the course descriptions, and attempted

e

to match the courses with those in the VCCCG. Then/the descriptiongs of the

community college courses were sent along with our con1ectured_associatious

-
.

of qouritf to each four-year college mathematics department chairpesso

-

.o ~ . _ (/ -
: LA . . X (

10 - .




6. | _ . . |

» . -
The respondents were asked to either validate or correct our conjectured {

&
course assoqiation?, e )
\ ' !
*The titles and descriptions of the courses in question as they are

677’» . . /

listed in the State Gaidelines are:

MATH 141-142-143, INTROUDCTORY MATHEMATICAL ANALYSIS 1-11-111,
(5 er.), (5-er.), (5 cr.), Prerequigites are a satisfactqry
score on appropriate mathematics proficiency examinations and v
four units of high school mathematics including two units of '
algebra, one of geometry, and one-half of trigonometry or
equivalent. A modern unified course in analytic geometry and
calculus including functions, limits, derivatives,' differentialk,
indefinite integrals, definite integrals’, and applications.
. Lecture 5 hours per week.’ . o <

MATH 161-162-163, COLLEGE MATHEMATICS 1-11-111, (3 cr.), (3 cr.), -
(3 cr.).- Prerequisites are a satisfactory score on appropriate .
mathematics proficiency examinations and\three units of high

school mathematics {ncluding,two units of\ algebra and one unit of

<~ geometry or equivalent. A maderd unified \course in algebra, .. i
trigonometry, analytic geometry, and calcylus for studentsother
than those in engineering. Lecture 3 hours per week. 7.
‘ ] L *
MATH 181-182-183, GENERAL COLLEGE MATHEMATICS 1-11-111, (3 cr.), . '

(3 cr.), (3 cr.). Intended for students with majors other than

mathematics, science or engineering. Prerequisites are Algebra

I and either Algebra II or Geometry and a satisfactory score on ‘
. appropriate mathematics proficiency examinations. ' The first two

quarters will include sets, the logic of algebra, the real number ’

system, algebraic and transcendental functions, relations and’ _

graphs. The third quarter,will include permutations, combinations, - -

probability and elementary spatistics. Lecture ‘3 hours per week.

MATH 241-242-243, ADVANCED MATHEMATICAL ANALYSIS l-ll—lli, (4 cr.),

(4 cr.), (4 cr.). (PFor students in Engineering and Science Curric- \
ula.) Prerequisite is Math 143. A modern course fncluding vectors,
matrices, bartial differentiation, myltiple idtegrals, infinite !

- series, and differential equations. Lecture 4 hours per week.
N\

MATH 261-262-263, ADVANCED COLLEGE MATHEMATICS 1-11-111, (3 cr.),. \\*§
(3 ct.), (3 cr.). Prerequisite is Math 163 or equivglent. A con-

tinuation of the unified course in algepra, trigonometry, analytic

geometry, and calculus for students other than those in engineering.
"Topics included are differentiation and integration of exponential,
_logarithimic} and trigonometric functions; sequences and series:

solid analytic.geometry; multiple integrals; an Introductionte dif-=

ferential equations, Lecture 3 rs per week.._

-




o . A ™

MATH 271-272-273, CALCULUS 1-11-111, (4 cr.), (4 cr.}, (4 cr.).
Prerequisitesis Math 163 or equivalent. Topics include furctions,
limitg, continuity, differentiation and integration of ‘algebraic,
trigonometric, and hyperbolic functions with applications, vectors

in three dimensions, definite integrals, indeterminate forms, and
partial differentiation. Lecture 4 hours.per week.

.V

P . In Table 2}zée credit ‘for each course at the senior institution 1s

written in parentheéses below the course number. It 1s generally the case

- .

that fhen -the credit for a community college sequence exceeds that of a

4

fbur—&ear institution's corres70q€ing sequence, the transfer student with
acceptable grades will get full credit for the course and the balance of

’his%.mrter-—houre will be counted as elective credit. ,I,(" the credit for 8
»
community college sequence is less than. that 8{ an assoclated four-year

. Bchool s course, then che student will prObably be given credit for the
' /

course, but he will only be credited with the number of quarter—hours com-

pleted at the two—year college. In short, we emphasize that although Table

v d -~

2 provides a guide for credit evaluatio# the awarding of ;redit—hours to a

. -

transfer studﬁnt will be done on an individual student basis.
Close sc>utiny of Table 2 will reveal a number of interesting fagts

about specific comnunity college ' zore‘ courses, 80 We will make several -
w = .' . .
observations in a lequence—bstequence anal¥sis.

-

Math 141- 142-‘143 " R .

14 ¢ -

LA

It is reeloneble to believe that the community college student with

a good rdcord of performance in Math 141 142-143 will have no difficulty f

/

’

in transferri]g that course to a state four-year institution. Pructically ‘ n-
every mathematics, math—related science, or engineering major ir Virginia
¢ is required to.complete, at the wminimum, this sequence: 80 the community

]
colleges would appear to be serving these students well. n
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.+ Math 241-242-243 . . o Co
. ‘*Many ?tudents who take the‘l4l—l42ii43 courses continue on into'Math

241-242-243 In Table 2, the first two quarters of this sequence are

separated from Math 243 since” the latter s, in’ fact, a course in differ-

- .

ential equations. In bome four-year colleges there seéms to be a move
L] ] ’

tOWard incorporating topics of linear algebra into this Sequence. For

example, see the comments regarding‘VPI & SU s course on page 19. In any

_case, no problem should be encountered by a student with acceptable grades
[ ]

attempting to transfer Math 241- 242-2d’to a state institution.

Math 161-162

4ﬂkQTn virtually every community college the 'partial sequence'’ Math

,U -
- 161-162 /7isnerally referred to as pre—calculus mathematics. Some of

the f0ur—year colleg:s (George Mason, U. Va., V.M.I.) do not have specificy
courses designed to prepare the student for the study of calculus, but most

..do. That these pre-calculus courses are fairly.Well tailored to the indi-
vidual goals of the departments'is evidenced by the fact thathadford'offers
only three quarter;hOurs in its sequence, while 01d Dominion‘s includes fif-
teen quarter-hours. The community college's versatile combination of devel-
opmental studies and Math 161-162 should provide students with the mathemat-
ical background required as a prerequisite for the ”iower level” calculus

- sequences. In addition, we learned that some community colleges utiliae this

sequence as a prerequisite for Math 141 for students with weak high school
bachgrounds. 'ﬁ' /
Math 163

Analysis of the questionnaire responses from the community colleges

indicates t}ﬂ(lMath-l63 satisfies two separate functions in their curricula.

-

14
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A numbet of the col’eges treat chis course as the concludiné one in.the v \5T3‘
unified pre~calculus sequence Mch 161 162-163. In other words, the
chairpersons at these schools believe that Our divigidon of the aequence‘ i
intb Math 161-162, and Math-163 dOes'not'accurately reflect.a real matne-
matical distinction. .They aod-a{numbervof other'community college 7 L
1n8tructots believe that many of their Btudeh%e need .a full year of ele-—
mentayy mathematics in preparation for the calculus seguences, so they ’ IR
‘use this sequence ﬁor tngt‘purpqee.

On the other hand, a majority of the chairpersons reportcd that at
. their colleges, Math 163 is essentially an elementary differential cal-

culus course. It is fairly eesy to see which_schools utilize Math 163

"in this manner by efaﬁiningvthe‘list of textnooks in'Table‘S] | _f\&

~~  Math 181-183-183

e N

Math 181-182*183 is perhaps the, most broadly intexpreted séquence of « -
‘coqrses-in the mathematics section of the Curgiculum Guidelines. It is
safe to say that during the 1974-75 academic.year it wiil be taught in
the Virginia community colleges from three completely different points/of
view. Sbme will internret it to be a series of courses in finite mathe-
matics. Others (inciudidg the ?uthors of tnis report) consider it to be
a course in'mathematics for liberal artergtudents.3 The majotity of com-
munity colleges, howeyer, yill_be teaching topics in mathematics fot~ele? o ;{
mentaty schcol teachers in their Math 181-182-183 course. In truth, its

o~

. . ’ 0
.

i 1' 3 B ‘
‘ 3It has been cross~referenced with Madison's course called "Mathematics o
A Cultural Approach.«

>
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courses.

. ' A mathematics courseg for elementary teachers~shou1d probably con-
tain at least one quarter of study 'in geometry and measurement. T It

'should include some\elementary number theory, a study of modular arith—
. R Y . . . . .

met'ic, groups d othfi_r abstracts systems, anl contain elementary intro-
ductions né/:e:nthecrY'and symbolicviogic.a None of these topics are eveh
suggested in the course dsscription.\but analysis hﬁ)the texts uSed for
the course reveals that these tﬁpics may, in fact, be inclﬁgfd in the Math
- 181—182—183 series at some schools (see Appendix 1). s

On the other hand, a course examining mathematics.as,a'liberal art

should examine the beauty), scope, ﬁitality, h{storical‘significance, and

cultural contribution of the sﬁﬁf:cttixlt should also consider the impact

of mathematics on Western civilization. Certainly, the 181-182<183 sequence S

L

described in the Guidelines is not a course of this nature.

: Now compare the course description of 181 182-183 (page 6) with the one

for Math 191—192—193 below. , i ,
MATH 191-192-193, FIN{TE MATHEMATICS 1-11-11}, (3 cr.), {3 cr.),
’(3 cr.).. This course is intended for students with majors other
th mathematics, sclegce or engineering. Prerequisites are.a ' .
, satisfactory score on approprilate mathematics proficiency exam-
. inations and three units of high school mathematics including
two units of algebra and one unit of geometry or equivalent. R
Set theory, the real number system, probabilfty theory, vectors, '
.‘ matrices, linear programming, systems of linear equations, intro-
: duaim-.to:.»,gh.cﬁyi of W,g, Lecture 3 hOurs per quarter.
T ‘:

‘f.' AN

i V, L . . ‘ ‘,( o~

P - '

41n the. course description for 181-182-183, there is some confusion re-
garding the meaning of "the logic of algebra." Some community college teachers
have been interpreting that to mean ''the algebra of logic' which is quite an-
other thing. These two interpretations exemplify the widely varying approach
to the course.

- <
P
y

P




’ . - . ' .
The course descriptions would indicate that in two of "the three

quarters, the material covered in‘tnese two sequences'yp practically

*
-

‘identical.

In any’ case, Table 2 was' constructed with the idea in mind that

Math 181-182-183 is a° general education type course‘specifically designed
- .
for liberal arts majorsn Any other interpretation of the course would

greatly alter the associations made in the table. Our point is that. Math

2

«

: 181-L82 -183, 7instead of being-an easily identified transfer course, will

\ -
depending uboh the community college t which it is taught, fit a number
i .

';Q. f‘\/

‘Math 261-262-263 | o IR E \

[4 - -

of different transfer slots.

Math 261-262-263 is an elementary calculus sequence. It is essen-

- tially designeq.to be the natural extension of thF 161-162-163 series; so
v '

~ : - . .
at those colleges which teach differential calculus in Math 163, we find

that Math 2 is integral calculus and more advanced topics are treated
: : : b

in 262~and‘263. Alternately, when Math 163 is included in the pre-calculus

. L

sequence, 261-and 262 are differential and integral calcylus, and somewhat
more advanced topics are studied in 263.
In any~case, this sequence of ¢ourses introduces the student to calci-

N

lus at the intuitive {as opposed to the theoretical) level. lt ‘appears to
be especidlly well-suited for students in businesa curricula as well as those?
“in social-science programs requiring some»"advanced” quantitative proficiency.
We conjz;ture that‘aa those state institutions which were once predominantly
teacher training institutions continue to'redefine their goals, both the Math

] . .

'261-262-263 series and the Math 271-272-273 series will become increasingly

more important in the community college curricula. "At present, in most comi//f\\'

. \ ,
t




13.
munity:colleges Ehe-tréé& seems to be to discontinue offering,Math
261-262-263._rep1ac1ng it with Math'271-272-273. ° .

Math 271-272-273 SRR o .

Our initialaconjecture regarding Math 271-272-273 and Math 261-262- 263.

/ was thag, althbugh their course descriptions were slightly different;, tRhey .

Lol
'i,*“ ~r

/Wwere eaBentially the same course in terms of content and ”degree of diffi-

- culty” at the instructional level. It is noteworthy that the major;ty of
’ ’ '\..

the compunity colleges offer one or the deher of these two sequences"hqﬁé‘

no colfege offers both. Our verbal interaction with mathematics instrudcors
. , ;

and - chairpersons at the'commnnity 9olleges seemed to rpinforce this suppo-
. v - » .

sitionm, hoWeyer a glance at Table 5 indicates that there is considerable
oVerlap betbeen the texts used for Math 271-272—273 and Math 141-142-143.

Problema of interpretation are compounded in the sense that several commu-

2
gl )
nity colIeges encourage their students to enroIl in Math 141-142-143 in lieu

«©

of eithex "of the aforementioned courses, neither of which are offered at

N '
s those institutioms.

. ’
! . » X

OTHER COLLEGE TRANSFER COURSES

- 0f the.ten'remaining sequences whichi#re po{entielly college transfer
. . /

courses, three fit rather neatly into the four-year institutions' curricula.
N - -3

Two of the xequzncea are described below, and the third course, Finite Mathe-

matics, was outlined on page 11. These courses are cross-referenced with
P : - c .

their counterparts from the four=year colleges in Table 3.

MATH 202, INTRODUCTION TO MATRIX ALGEBRA, (4 cr.). Prerequisite
is Math 163 or Math 143 or equivalent. Operations with matrices,
' determinants, systems of linear equations, vector spaces and lin-
S ear transformations, bilinear and quadratic forms. Lecture 4 hours
per week ,

»

Q ‘ ' . 1.8

5

-




' Ve .
° MATH 280, INTRODUCTORY STATISTICS, g; cr.). Prerequisite is
Math 162 or.equivalent. Introduction to statistiqs imcluding :
~a brief treatment of descriptive statisties, prdblems of sat
" pling, estimation, testing of hypotheses, regression, and ~
relation.. Lecture 5. hours per week. , .

-

Math 191-192-193 - T
. t T i ' ? N .
Math 191-192-193 is taught at only five commmity colleges even

\ N o
thoughrresponses from four-year institutions indicate that ten of them
have 'a comparable course in their curricula. qufhquore, finite mathe-

matics 1s-'a course with substantial utility ia\certein programe at sev—,'
eral 6f the senior colleges (e.g. at'VPI & éﬁ), so more community colleges

-

should investigate the pdssibili;y of adding at least Math 191 to their u

curricula. It is interesging to note that at .the time of our previops

-~

study of transfer courses two years ago, five community colIeges taught

.this sequence; but two 'have dropped it and afiike number have added thé

sequence.in the interim.. - o .

oy

Math 202 . _ e T .

)
'

Norq.'rn Virginia C. C. is‘currently offering Math 202, the community

-

colieges .ecourse in matrix algebra. Although the VCCCG course outline par-

allels’that of most of the four-year institutions' matrix algebra courses,

'Qhere may be some difficulty with transfer credit éince matrix algebgg is a

" 300-level course at several state colleges. . This probably means tha;att is

taught at the junior gr senior level, so some aenior colleges may conclude

that the commmity college course is not comparable ta their algebra cour'se.

_ Nevertheless, Table 3 indicates that eight senlor colleges will accept‘Math

Il
202 as a course equivalent to a matrix algebra course in their mathematics
. , *

curriculum.

-

19
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Math 280

.The Introduction to Statistics course, Math 2807\43_&aﬁght at Pied—\\

o .
mont Virginia, Virginia Western, Thomas Nelson, aqd Lord Fairfax. Re-
sponses to our questionnaire-indicate that this course will transfer to-

ten four—jehr inatitutions. In order to facilitate transfer,\however,
! . - ’ <

it may be advantageous to include one-way analysis qf variance\and chi-

L]

square tests of independence and goodness of fit in the VCCGG coprse de- -

scription. - ) Y + S
i

'.

. - r .
The transferability of the seven sequences listed in Table 1 which

have not been previously examined i1s, of course, a function of where the

student wishes to énroll and what program he intends to pursue. These

’ - Y

CO}]I‘BEB are- . -

MATH 101-102-103, FUNDAMENTALS OF MATHEMATICS 1-11-111, (3 er.),
(3 er.), (3 cr.). A study of concepts of numbers; fundamental )

operations with numbers, formulas and equatipns, graphical anal-
ysis, binary numbers, Boolean and Matrix algebra, linear pro--
gramming, elemeritary concépts of ptatistics. Lecture 3 hours
per week. . .

MATH 131-132-133, COLLEGE ALGEBRA TRIGONOMETRY 1-11-111, '
(3 er.), (3 cr.), (3 cr.). Prerequisites are three units of
high school mathematits or equivalent and a satisfactory score
on appropriate mathematics proficiency examinations. Sets and
numbers, the logic of algebra, functions, algebraic and trans-
cendental, determinints, the binomial theorem, mathematical
induction, trigonometry, applications. Lecture 3 hours per
‘week. . ..

MATH 170, INTRODUCTION TO CALCULUS, (4 cr.). Prerequisite is »

Math 34 or equivalent. An introduction to caltulus applied to
practic graphical and mathematical operations in slopes,
averages ) derivations, increments, areas under graphs, maxima
and minima, limits, differentiation, and integration. Lecture
4 hours per week.

MATH 200,‘M06§RE/MATHEMATICS, (3\cr.). Prerequisite is Math
133 or equivalent. Elements of logic, Boolean algebra, ma-
trices, linear programming, operation with sets, probabilitv,
and statistics. Lecture 3 hours per week. Q\\
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MATH 206, SURVEY ,OF MATHEMATICAL CONCEPTS, (1 cr.). This .S =~ . )
- course is applicable to students enrolled in the-secre- :
L tarial sciences. 1Its purpose is to familiarize the student
.+ _with the meanings and importance of mathematical symbols, ' \.
o . ~ équations, and formulas used ip scientific reseageh. Lec- ‘ S
' ture 1 hour per week. b :

{ MATH 211, ADVANCED TECHNICAL MATHEMATICS, (3 cr.). Prereq-. <
| ulsite is Math 113. Calculus, the derivative and its appli-
//// cations, derivatives of trigonometric functions, integration

' of basic forms, the definite integral, application -of the ‘

.;integralg\integration techniques. Lecture 3 hours per week.

MATH 274, APPLIED MATHEMATICS, (4 cr.). Prerequisite is Math ,
243 or equivalent. The course includes power serles, Laplace - -
Trangform, partial differential equations. Legendre Polynp- )

mials, and Fourier Serifs. Lecture 4 hours per week. -~ : .

[ENL

ﬁérhaps éheac sequences play an important vole in some sﬁecial prograﬁs,

'

but, if'éo, they are getting only 1ihitedlexp05uve_at the comﬁunity col-

leges.

ke

w
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. 5 :
COM%ENTS FROM MATH CHAIRPERSONS - .

?he,questionnaire received by each chairperson at a four-year
insti:ution'contaiged an item inviting general comments conCetning

curriculum articulation.’ Many of the responses to that item were
. ) ’

. \ ~ e
most informative, and gummaries of each are included below..

o
[

Norfolk State College
With the exception of Math 191—192-193,'ﬁorf01k State College

reported colrses similatr. to all of the community college courses

[

listed in Tables 2 and 3. They also noted that they submitted a
repért to the Virginia Community College Systeﬁ in regard to trans-

fer credits. Consequently, any community college sending a large ‘
: . . .

number of transfer students to Norfolk ﬁtate should probably request

1
-

a‘copy of this report. /

0ld Dominion University '

The community college Math sequences 141-142-143 and, 241-242-243
(totaling 27 tredits) mAy be tranaferred as either Math 115-207-208-308

(27 credits) or Math 115-211-212-213-308 (30 credits) at 0ld Dominion U.

-

' Madison College y

[y

N

Madison Cdllgge{a Math 385 has been renumbered Math 237. Math 386,
Differential Equation 1 (3 semester hours) does not appear in the current

7

catalog, but this fourse will be listed in the new catalogs. Math 205-206

23
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T - . "\

a\“”(G semester hours) is designed for students\ﬂu>need some exposure to

. - . ‘ 4 - .

calculus, but this sequence is not open to mathematics, physics, or

chemistry majors. ' : . ..

' . . N .o )

» 'Mary Washipgton College '

L] ) C .

-

e Courses for which 4 1/2 crgdits §¥e given (see Tables 2 and 3)

[]

' are one-semester coyrses at Mary Washington. The community.colleges'

Math 202 and Math 280 may be accepted depending upon which textbook -.

-

is used and the'rigo; of the course.

\

The College.of William and Mary

. The commu

to Math 212, b

y colleges' Math 2641-242-243 seems to be equivalent

N\
Math 241-242 without Math 243 is not. The community

colleges' Math 261-262-263 probably omits some topics which are in-

cluded in Math 212. L

~

University of Virgiﬁia

| .. In the Department of Applied Math and Computer Science, a aepart~
ment in the School of Engineering and Aép}ied Science, there will be’
no tranafer broblems for students who have latisfacﬁorily compléted the
entire Qequencas of Matb 141~-142-143 and 241-242; however, problems
occur if only part of the sequence is codpleted because no good one-tp-

one match exists. If the commumity collegps' Math 243 does not go

\

/{ beyond the topics covered in the calculus book, then this Egpfse would

ynot be acceptable for APMA 206.

3

Virginia Polytechnic Institute and State University - b

-

- Commun ty college Math 242 should include topics from linear nlgeb@é

24
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’ L 4
[)in order to be ‘'equivalent to Math 22I2. No community college course is

presently equivalent to VP‘} & SU™® Math 1611~1612-1613 (formerly 'Mat:h

110-120-130)._ VPI & SU's Math 1521, which includes topics of matrix

. B » .
] . algebra, inverses of matrices, row-reduced mat:rice? and systems of equa-

new course tailored for business majors. At ‘present-, no ‘

- -

t 4 . : :
, €O nit?r college except Northern Virginia (Math 131-132) 1is presently.
k Ty ) ~ . N

tions, is a

- - .
'

providing an .equivalent course.




N ** CONCLUDING REMARKS: ‘ _ }

.~ . . . o
In conclusion, then, it would appear that .the nmthemacécs courses
. . . . .

. LI ¢ ,
’ . s

listed in the Community College Curriculum‘Quinelines are rather well

designed to meet the heeds of Virginia's tw0-§éaf‘college transfler

student. oﬁe possible exception iaz§he abaencc of a course specifiﬂ”/’ M\k‘\

callv designed to provi mathematies—backngunQ\ijf ‘the- elementapv
Y- + _5 r‘
. school teachcr.l” ‘course of this nh\nrc probably totaliﬁﬁ nine quar-

- .

ter hours credit w0u1d Envg\widesprcad kzénafcr characteristics (see
%
Table 3). The present trend in Virginia 8 3en1gr collczcs is for this
: M-h' . Jf’ A‘_’ ,Q“
saquence to be taught in the mathcmaticukdepartment fnt students at L 3

the freshman or sovhomore levcl Furthcrmorc manv‘ ‘thn mathcmatics,

faculty members in the‘community colleges are teachcpa;u&th\nigncmic

backgrounds and intercsts in tHe %}eld .of education. so they should

probably be wcll preparqﬂ to initiate and teaeh tnis particular courue.
If a mathematics course for clementary‘teacherg were included in

the Guidelines, then the way uould be cleared for tritical analysis of

the conccﬁt of Math 181-182—183, the general education course for stu-
dents with majors other than mathématics, u%iencc, }r engineering. °
”

After conducting a ccmprchcnsivc study of a course of'this nature, CUPM
published a report entitledvn Course in Basic Mathcmatics_ior.CQ;lgggn
in January, 1971. f! is difficult to overemphasize t;e importance of
this study to the underpraduate mathematics curriculum in ceneral and

to ﬁhnt of the communitv college in partjtulnr.. It mav well be the case
N

: | 206
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\\\ that.the two-year colleges will lead the development of the general

education curriculum over‘the next decade. At any rate, a comprehen-

| | 4
T ; sive evaluatisp of 181- 182-183 seems appropriate. R - \\\~

Finally, it would certainly be desirable to have someone asso-

tiated with the community college system update the type of'information

that we have indluded 1n our tables and appendisef\e:ery year. We have

» - been impressed with the dynamic nature of }he four-y ar»institution‘s, ;
L . - - R

‘

) mathematics curricula. If the number of etourse and text changes that

we observed during the period of ourﬁstudy 1s indicative of the normal

° ‘ . y

transitional nature of the senior college's curricula, then we would be

O " amazed to learn that anyone could keep abreast of these chanpes even if
»~ . . - } e ’

i s

‘he made'an effort to do so. To try tovcoqrdinate this type of informa-
f{on without benefit of tables and appendices similar to those included

in this report must border on the impossible

Appended to this report are two tables,,listinz tHose textbooks cur~

<

rently used at the four-year and community colleges re ctively examined
N :

in this study. It is our experience that these tables mav constitute the

most valuable section of the report, since it is apparently the case that

. \ : .
many college courses are textbook-oriented, and,to know the text is to

-

know the nature of the course.

Appendices 1 and 2 contain the authors' names, textbook titles, and

»

publishers of those books listed in Tables 4 and 5.
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1.
2.

3.

4.

‘9,

10.
11.
- 12,
13.
14.

15.

16.

17.

- Fisher andDZieber

. Gossage, Business Mathematics:

25.

APPENDIX I

TEXTBOOKS USED AT COMMUNITY COLLECES

McGraw-Hill & ;” 7

Ayres, Theory anvaroblems of Hathematics of Finance, Schaum
Bublishing Company. :

’
Beckenbach and Drooyan, Modern Collepe Algebra and Trigonometry,
an ed., Wadsworth.

Bontc, Cranford, and Krantz, Calculus, Heath.

Brixey and Andree, Fundamentals of College Mathematics, Holt,
Rinehart, angd Winston

Burdette, An Introduction Analytic Geometry and Calculus, Academic
Press «

Bush and Young, Foundations of Mathematics, McGraw-Hill.

Clark, Calculus and Analytic Geéometry, Heath.

X
Crowdis, Shelly, and Wheeler, Calculus for Business, Biolopy, and
the Social Sciences, Glencoe Press. \

Houghton-Mifflin. -

Curtis, Practical Mathematics- for Bubi;ess,
1

Dorset, Integrated Algebra and Trigonomet;y, Allyn and Bacon.

Integrated Alggbra and Trigpnometgy with Analytical
Prentice-Hall.

Geometry, 7th ed.,

Fullér, Algebra and Trigonometry, McGraw-Hill.

» e
Gillman and McDowell, Calculus, Norton.

Goodmar, Modern Calculus with Analytic Geometry, Macmillan.

Goodman and Ratti, Finite Mathematics with Applicarions, Macmillan.

A College Course, Southwestern.




19.

26.

18.

20.

- 21,

22.

23.
24,
25.
26.
27.
28.

29.

30.

31 ol

32.

33.

34.

35.

. 36.

37.
38.
39.
40.
41.

_Leithold, The Caiculus, Harper and Rowe.
. \

Rees and Sparks, Calculus with Analytic Geometry, Mctraw-Hill,

Haékeft, Finite Mathematics, Heath.

- Hardy, Pre—Caltulus Mathematics, Charlee E. Merrill Publishiﬁg Comoény.

Hart, Mhthematics for Managgrial and Social Science, Prindle Weber, and
Schmidt,. o . : o

Jacobs, Mathematics: ‘A Human Endeavor, W. H. ‘Freeman and Company.

Joﬁ;;;;\;Ha‘Kiokemeister Calculus with Analytic Ceometrv 4th ed

Allyn and Bacon.

C

Kaliski, Buainess Mathematics, Harcourt, Brace, Jovanovich.

Reedy, Modern Introduction to Basic Mathematics, Addison—Wesley

Kells, Elementary Differential Equations, 6th Ed., McGraw—Hill

-

Kféyszig, Advanced Engineering Mathematics, 3rd ed., John Wiley and Sons.

Lial and Miller; Mathematics, Scott, Foresman.

Meserve and Sobel, Contemporary Mathematics, Prgntitgé%all.

Misrahi and Sullivan, Finite Mathematics with Applications. John Wiley
and Sons. v

Munem and Yizze, Functional Approach to Pre—CAICulusf,Worth Publishers.

Newmark and Lake, Mathematics as a Second Language, Addison-Wesley.

Piper, Fairbank and Gruber, Applied Business Mathematicé, 9th ed.,
Southwestern. . ;

Protter and Morrey, College Calculus with Analytic Geometry, Addison-Wesley.

Prouse and’ Turner, Principles of Mathematics, Scott, Foresman.'

Purcell, Calculus with Analytic Geometry, 2nd ed., Appleton, Centdry. Crofts.

Rainville‘and Bediént, A Short Course. in Differential Equations, Macmillan.

Rees, Principles of Mathematics, Prentice-Hall.

Riddle, Calculus and Analytic‘Geomatri, McGraw-H1i1l.

Richardson, Fundamenta}s of Mathematicé, 4th ed., Macmillan.
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42,

43,

b4,

45,

46.

47.

48,
49.
50.
51.
'52.
53.
54.

55.

56.
57.

58.

%

27,

Rohechg;fgnsiness Mathematics, Prentice-Hall.

Sélti} A Short Cslculus, Goodyear Publishing Company..

$hockley ﬁiief Calculus, Holt, Rinehart, and Winston. .

'Simmons, Differential Equations with Applications and Historical Roles,
-McGr&w—Hili_ ‘¥ : . -

-

Smith The,Nature of Modern Mathematics Brooks—Cole

Stein, Calculﬂs and Analytic Geometry, McGraw—Hill.

Stein, Calculus in the First Three Dimensions, McGraw-H1l].

Thomss, Calculus and Anaiytic Geometry, 3rd ed., Addison;Wesley.',

Turner and Prouse, Principles of Mathematics, Scott, Foresman.

Triola, Mathematics and the Modern World, Cummings Publishing Co.

Vance, An Introduﬂtion to Modern Mathematics Addison—Wesley.

Wilderding and Hayward Mathematics: The Alphabet of Science, Johny Wiley

~ and Sons. : . . ~

Williams, (Untitled Notes), Danville Community College.

Schock and Warsaw; Analytical Geometry and An Introduction to Calculus,
Prentice-Hall. .

Schachter, Calculus and Analytic Geometry, McGraw-Hill.

Ceder and Outcalt. A Short Course In Calculus, 2nd Ed., Worth.

‘Thacker, Calculus Notes for Math 163, (Unpublished Notes), Southwegt

Virginia Community College.

A

Smith, Moore, and Green, Calculus Handouts for Math 163, (Unpublished
Notes), J. Sargeant Reynolds Community College.
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10.

11.
12,
13.
14.
15.
16.
17.

18.

) ' APPENDIX II
TEXTBOOKS' USED AT FOUR-YFAR COLLEGES

Beckenbach aﬁé/;rooyan hodern Collqge Aleebra and Trlgonometrv 2nd .

"ed., Wadsworth, .

Bonic, Calculus, D.C. Healtﬁ & Co. / 'Y

Boyce and DiPrima,wDifférential Equations, John Wiley and Sons.

Bronson, Schaum's Outline Serias - Theory and Problems of Wodern
Introductory Differgntial Equations McGraw-H1ill.

‘Burdette, An Introduction to Analytic Geometgzﬁand Calculus. Academic -

Press,

. Byren, ﬂpdern Elementary Mathematics, McGraw-Hill.

: D]
Campbell and Spencer, Finite Mathematics, Macmilliam.

Clarke, P.S., Calculus and Analytie Geometry, D. C Health & Co.

Coughlin, Eleg“tary Applied Calculus — A Short Course, Allvn & Bacon Inc.

Crowdis, Shelly, and Wheeler, Calculus for Business, Biology, and the
Social Sciences, Glencoe Press.

Duren, Calculus and Analytic Geometry, Xerox Publishers.

Farley, Schedler, and Wood, Trigonometry - Unified Approach, Prentice-Hall.

]

Howes, Pre-Calculus Mathematics, John Wiley and Sons.

Jordan, Focus on A New Look at Mathematics, Kendall Hunt Publishing Co.

Leithold, The Calculus with Aﬂgﬂg}}gmggoggtgy, Harper and Row.

Lipshutz, Probability, McGraw-Hill. °
Meserve and Sobel, Contemporary Mathematics, Prentice-Hall. e
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19.
. 0.

a 21.

.22,

23.

24,
25.
26.

27.
28.
29.

30.

32.

33,

35.
36.
37.
38.

39.

29.

-

Miller and Herren, Mathematical Ideas, Scott, Foresman Co.

Munem and Yizze, Functional Approaches to Pre-Calculus,

Worth Publishers.

Newmyer and Klentos, Intermediate Aloebra Charlés E. Merrill PuBlishinP'

"Company o ,

s

]

Owen, Finite Mathematics, Saunders.

Purcell, Calculus with Analytic Geometrv, 2nd. ed., Appleton Century
Crofts. :

: L
Rainville and Bedient, A Short Course in Differential Equations. Macmillan,

Rees and Sparks, Algebra and Trigonometry, McGraw-Hill.

Riddle, Calculus and Analytic Geometrv,'Wadsworth.

Robenstein, Element&;y Differential Equations with Linear Algehra, Academic
Press.

Ross, Introduction to Ordinary Differential Equations, 2nd ed., Xerox
Publishers.

Sglas and Hille, Calculus, Xerox Publishers.

Simmons , Differential Equations, McGraw-Hill. A

Speigel, Applied Differential Equations, Prentice-Hall.

Stein,‘Méthematies: The Man-Made Universe, W. H. Freeman and_Company.

Strange and Rice, Analytic Geometry and Calculus, With Technical Applications,
Addison-Wesley. :

4

Swokowski, College Algebra and Trigohometry, Prindle, Weber, and Schmidt.

Thomas, Calculus and Analytic Geometry, 4th ed., Addison-Wesley.

-

Triola, Mathematics and the Modern World, Cumminesr Puh}ishing Co.

Turner and Prouse, Principles of Mathematics, Scott, Foresman.

Vance, Unified Algebra and Trigonometry, Addison-Wesley.
o

Weistein, Precalculus Mathematics: A Fundamental Approach, Beniamin.
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