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PREFACE
4

This report is published by the Virginia Department of Community
Colleges as a service to mathematics and admissions personnel at insti-
tutions of higher education in Virginia. The report is essentially the
first revision of a similar study conducted' by the authors during the
1973774 academic year. Thop study, entitled Virginia Community College
Currieulum Study contained a somewhat more comprehensive analysis of the
Virginia community colleges' mathematics curriculUm than does 411Atrevised
edition, so it may yet bd of some interest to community collegeedutatbrs.

The revision Was completed in March, 1975, so all infoimation con- .

tamed herein must be interpreted witAlin 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 4atakcontained in the study on a periodic
basis and distribute copies to interested faculty and administrators at
Statetcolleges and universities. We hope that these breports will inspire
increased articulation between Virginia's community and four-year colleges.

4.1
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D

INTRODUCTION

In a recent publication of the State Council for Higher Education in

Virginia, Winaxdy and Schultz asseiied that "it now appears that the suc-
1

cess of higher edtcation services in Vir niadepends as much on a tudent's 6.
.

ability to mgye fFom one college to another, as. upon his opportunitiy to

gaily-admission as a college freshman." While this may be a slight exagpra-*
.

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

lation between the community colleges and.senior institutions in Virginia.

(

The principal purpose of this report is to correlate the college' 4

transfer mathematics*courses in the Virginia Community College Curriculum

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

colleges and universities. We must emphasize that we have not attempted
.

to expilain.howell community college mathematics courses will trlsfer
A

to tile 'senior colleges. It is quite likely that Math X, a fictitious

course in the VCCCG, will satisfy part of the mathematics requirement in

program Y at four-year College Z, even though College Z does not have a

course similar to Math X in its own mathematics curriculum. Our point

is that College transfer is 'essentially the ace cif an ndividuel student

-performed many times over and any attempt to explain all conceivable

situations would produce guidelines thitt would be extremely unwieldy.

)

Consequemtly,.we haveave merely attempt d to show which4courses in the four-

year college Curricula are, for all ractical purposes, the same as

certain'courses in the Curriculum Guidelines. Inthis respect, the authors

believe that this report can provide some useful guidance to both mathematics,
4

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

(
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2.

The mathematics chairperson at each of the four-year institutions

was invited to include pertinent comments on,the questionnaires used to
/

collect the data included in thifi report, and, since it seemed likely that

those comments would be of considerabte interest to community college

.mathematics faculty', we haveincleed them in the penultimate section of

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

consideration by the mathematics faculties at both the 'community colleges t /

0
and the four-year institutiorls in Virginia. Data for the study were

obtained from mathematics department chairpersons in December 1974 and

January 197:
\

BACAROUND

There are seventy-one separate course sequences in mathematics in

the Virginia Community College Curriculum Guidelines. These sequenc s

.are either of one, two, ur threeLquart ration. For example, Mat

121-1227123, which is EngineeringVeCh ical Mathematics 1-11-111,

three-quarter sequence of courses with a total of fifteen quarter-hours

credit (five hours per quarter).1 Math 274, Applied Mathematics, is a

one-quarter course carrying four hours of credit. Several of the se-

queilces are actually identical in course content, but differ iri the

teaching. schedule. Byway of illustration, the only diklerylce between

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

1All courseNcredit in this study will be reported in quarter-hours.

The conversion factor fbr changing semester-hours credit to quarter-hours

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

hours.
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medtals of Mathematics, is that the former is a three - quarter sequence,

while the latter is taught in two quarters and enables the community

colleges to offer their students rather lexible programs of study. Both

courses carry a total of nine quarter-hours credit. If these duplications

are eliminated, then tliere are bixty7six different sequences in mathematics '

descried in the VCCCG.

1'

r COMMUNITY COLLEGES' BASIC COLLEGE TRANSFER COURSES

Of the sixty-six different sequences in the Curriculum Guidelines,

Sixteen have potential counterparts at the senior colleges. The remainder

are either developmental (remedial)-or especially designed for technical

or vocational programs.
2

Of these stxteen sequences only six are taught

(or At least advertised) by almost all of the Virginia community colleges

(see Table 1).

The information in Table 1 was assembled in the following manner. The

authors examined the official community college catalogs and determined on

that basis/the course offirings of the respective schools. Then vestion-

naires were sent to the community'College mathematics department chairpersons

with at request that they up-date these data by deleting all coursee listed in

their colleges' catalog! that had not been'aught during the past two years.

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

fact, been taught during that time period.

1

Ir

-

2
Many of these courses till transfer in certain proKams, but they are

not courses which are taught at the four-year colleges.

(
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441 /P

It is easy to see'that there are nine mathematics sequences (not
.

including developmental studies. couraee)'which are taught at almost all

of the community colleget Table 1 clearly reveals the fact that the

core of the college transfer mathematics curriculUm in practically every

college Is composed of

Introductory Mathematical Analysis 141-142-143 /

College Mathematics 161-162-163
.*General College Mathematics 181-182-183
Advanced Mathematical Analysis 241-242,-243
Advanced Co1lese,Mathematics,261-262-263 or CalcuIius 27A-272-273.

In addition to these -Bit courges, most community colleges offer Technil

MatheMatics 111- 112 -113, Engineering Technical Mathematics 121-122-1231

and Business Mathematics 151-152-153. These three sequences of courses
)'

are usually taken by students pursuing the Aasbciate in Applied Science

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

,
of the courses satisfying ;he credit requirement for it have been accellteArl

for credit in certain tran5fey programs at four-year institutions - fork

example, in VPI &,SU's Bachelor.of_jechnofty program.

It is reasonable to, assume,. then; that a cross-referenced list match/fig

only six courses in the Community -College4urriculum Guidelines with thir

counterparts at Virginia's four-year institutions would'provide sufficient

information for a large portion of transfer students. Table 2 represents a

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

table were collected in the following manner. 'The authors ordered the cata-

logs from the aenior institutions/ read the course descriptions, and attempted

to match the courses with those in the VCCCG. Thenithe descriptiontifof tre

community college courses were sent along with our conjectured associations

to each four-year college mathematics department chairp so

10



The respondents were asked to either validate or correct our conjectured

course associations/
__

1

. . . ? /

'The titles and descriptions of the courses in question as they are

.1.4, listed in the State,Gdidelines are:
4:91'

MATH 141-142-10, INTROUDCTORY MATHEMATICAL ANALYSIS 1-11-111,
(5 cr.), (5cr.), (5 cr.)) Prerequipites-are a satisfactgry
score on appropriate mathematics proficiency examinations and
foUr units of high schobl 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,'differentialL,
indefinite integrals, definite integrals-, and applications.
Lecture 5 hours per week.

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 an three units of high
school mathematics Including two units o algebra and one unit of
geometry or equivalent. A moderA unified course in algebra,
trigonometry,'analytic. geometry, and calc lus for studenteother
than those in engineering. Lecture 3 hours per week.

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 transcendentarfunctions, relations and'
graphs. The third quarter, will include permutations, combinations,
probability and elementary statistics. Lecture .3 hours per week.

MATH 241-242-243, ADVANCED MATHEMATICAL ANALYSIS 1 -11 -111, (4 cr:),
(4 cr.), (4 cr.). (For students in Engineering and Science Curric-
ula.) Prerequisite is Math 143. A modern course including vectorp,
matrices, partial differentiation, multiple integrals,'infinite
series, and differential equations. Lecture 4 hours per week.

a

MATH 261-262-263, ADVANCED COLLEGE MATHEMATICS 1-11-111, (3 cr.),
(3 ci.), (3 cr.). Prerequisite is Math 163 or equivalent. ',A con-
tinuation of the unified course in algeibra, 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 Introduction-to dif-'
feiential equations, Lecture 3 pours per week-



7.

MATH 271-272-273I CALCULUS 1 -11 -111, (4 cr.), (4 cr.), (4 cr.).

Prerequisite...is Math 163 or equivalent. Topics include functions,

limitqo 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.

In Table 21rhe credit for each course at the senior institution is

written in parentheses below the course number. It is generally the case

that Phen -the credit for a community college sequence 'exceeds that of a

four-year inAtitution's corresTo ding sequence, the transfer student with

acceptable grades will get full credit, for the course and the'balance of

'hisuarter-hours will be counted as elective credit. It the credit for a
I

community college sequence is less than.that at an associated four-year

school's course, then the student will probably be given credit fbr the

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

pleted at the two-yeai college. In short, we emphasize that although Table

2 provides a guide for credit evaluatio4 the awarding. of predit-houris to a

t ;ansfer attidnt will be done on an individual student basis:

Close scrutiny of Table 2 will reveal a number of interesting facts

about specific comnunity college "core" courses, so we will make several

observations in a sequence-by-sequence anallnis.

Math 141-142-6143

It is reasonable to believe that the community college student with

a good record of performance in Math 141-142-143 will have no difficulty
.

in transferrin that course to a state four-year institution. Practically

IFevery mathema ice, math-related science or engineering major ip Virginia

is required to.conplete, at the minimum, this sequence: so the community

1

colleges Would appear to he serving these students well.

-

12.

4



C
o
m
p
a
r
i
s
o
n
 
o
f
 
V
i
r
g
t
n
i
a
4
o
m
x
u
n
i
t
y
 
C
o
l
l
e
g
e
 
B
a
s
i
c

T
r
a
n
s
f
e
r
 
M
a
t
h
e
m
a
t
i
c
s
 
S
e
q
u
e
n
c
e
s

w
i
t
h
 
S
i
s
O
a
r
 
C
o
u
r
s
e
s
 
a
t
 
T
h
i
r
t
e
e
n

V
i
r
g
i
n
i
a
 
C
o
l
l
e
g
e
s

.
.
.

.
.

M
a
t
h
 
1
6
1
 
-
1
6
2

(
6
 
C
r
.
)

C
O
m
u
i
l
I
T
Y
C
O
L
L
B
G
E

M
a
t
h
 
1
6
3

(
3
 
C
r
.
)

C
O
U
R
S
E
S

M
a
t
h
 
1
8
1
-
1
8
2
-
1
8
3

9
 
C
r
.
)

:

M
a
t
h
 
2
4
1
-
2
2
.
M
a
t
h

(
8

.

2
4
3

(
4
 
C
r
.
)
r

.

.

-

/
U
6
,
2
6
1
,
7
2
6
2
-
2
6
3
 
'
.

M
a
t
h
.
2
7
1
-
2
7
2
-
2
7
3

'
(
9
.
C
f
.
)

.

M
a
t
h
 
1
4
1
-
4
4
2
-
1
.
4
3
'

(
1
5
 
C
r
.
)

t
r
.
)

G
e
o
r
g
e
 
M
a
s
o
n

U
n
i
v
e
r
s
i
t
r
(
S
)

.
,

M
a
t
h
 
1
1
3
1
1
4

(
1
2
 
C
r
.
)

M
a
t
h
 
1
0
1

(
N
o
 
C
r
.
)

,
.

,

M
a
t
h
 
2
,
1
3

-

(
4
 
1
/
2
 
C
r
.
)
i
.

M
a
t
h
 
2
1
4

.

(
4
 
1
/
2
 
C
r
.
'
)

"

*
 
,

-

L
o
n
g
w
o
o
d
 
C
o
l
l
e
g
e
 
(
S
)

M
a
t
h
 
2
6
1
-
2
6
2
 
'

(
1
5
 
C
r
.
)

-
M
a
t
h
 
1
6
1
-
1
6
2

(
9
 
C
r
.
.
)

M
a
t
h
 
1
6
4

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
 
1
1
1
-
1
1
2

(
9
 
C
r
.
)

.

M
a
t
h
 
3
6
1

(
4
 
f
/
2
 
C
r
.
,

,

1
.

i
 
.
.

M
a
t
h
 
4
6
04

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
 
2
6
2
 
-
3
6
1

(
1
2
 
C
I
V
-

M
a
d
i
s
o
n
 
C
o
l
l
e
g
e
 
(
S
)

M
a
t
h
 
2
3
5
-
2
3
6

(
1
5
 
C
r
.
)

M
a
t
h
 
1
2
5
-
1
3
5

C
9
 
C
r
.
)

M
a
t
h
 
2
0
5

(
4
,
1
1
2
 
C
r
.
)
'

M
a
t
h
 
1
0
7
-
1
0
8

(
9
 
C
r
.
)

M
a
t
h
 
2
?
*
1
5
'

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
 
3
8
6

(
4
 
1
/
2
'
C
r
.
)

M
a
t
h
2
0
5
-
4
b
6

p
 
C
r
.
)

:
'

-

M
a
r
y
 
W
a
s
h
i
n
 
a
n

C
o
l
l
e
g
e
 
(
S
)

.
,

M
a
t
h
 
1
2
1
-
2
2
1

(
9
 
C
r
.
)

'

M
a
t
h
 
1
1
1

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
 
1
0
1

'

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
 
2
3
1

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
'
3
1
2

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
-
1
2
1
-
2
2
1
-
2
3
1

(
1
3
 
1
/
2
 
C
r
,
)

N
o
r
f
o
l
k
 
S
t
a
t
e
,

C
o
l
l
e
g
e
 
(
S
)

M
a
t
h
 
5
4
-
5
5

(
8
 
C
r
.
)

M
a
t
h
 
5
1

*
t

(
3
 
C
r
.
)

M
a
t
h
 
5
8

(
3
 
C
r
.
)

M
a
t
h
 
2
0
-
2
1

(
6
 
C
r
.
)

.

M
a
t
h
 
5
5
-
5
6

(
6
 
C
r
.
1

M
a
t
h
 
1
5
7

(
3
 
C
r
.
)

.

M
a
t
h
 
5
4
 
-
5
5
 
-
5
6

(
1
2
 
C
r
.
)

O
l
d
 
D
i
o
n

U
n
i
v
e
r
s
i
t
y
 
(
S
)

'
 
M
a
t
h
 
1
1
5
-
2
1
1

(
1
2
 
C
r
.
)

'

'
M
a
t
h
 
1
1
2
-
1
1
3

(
9
 
C
r
.
)

-

'

M
a
t
h
 
1
1
5

(
6
 
C
r
.
)

M
a
t
h
 
1
0
7
-
1
0
8

(
9
 
C
r
.
)

M
a
t
h
 
2
1
2
-
2
1
3
 
v
.

(
1
2
 
C
r
.
)

.

M
a
t
h
 
3
0
8

'
(
6
 
t
r
.
)
.

M
a
t
h
 
2
0
5

(
4
 
1
/
2
-
%
r
.
)

R
a
d
f
o
r
d
 
C
o
l
l
e
g
e
 
(
Q
)

M
a
t
h
 
1
4
1
-
2
-
3
-
4

(
1
6
 
C
r
.
)

M
a
t
h
 
1
3
7

(
4
 
C
r
.
)

M
a
t
h
 
1
4
1

-

(
4
 
C
r
.
)
.

M
a
t
h
 
1
0
1
-
1
0
3
-
1
0
4

(
9
 
C
r
.
)

-

M
a
t
h
 
1
4
4
-
1
4
5

(
7
 
C
r
.
)

M
a
t
h
 
3
4
6

(
3
,
C
r
.
)

M
a
t
h
 
1
4
1
-
1
4
2
=
1
4
3

(
1
2
 
C
r
.
)
%

U
n
i
v
e
r
s
i
t
y
 
o
f

V
i
r
g
i
n
i
a
 
(
A
p
p
l
i
e
d
)
(
S
)

A
P
M
A
 
.
1
0
1
-
1
0
2

(
1
2
 
C
r
.
)

I
-
,

I
N

'
.

-
'

'

A
P
M
A
 
2
0
5

(
6
 
C
s
.
)

A
P
M
A
 
2
0
6

(
6
 
C
r
.
)
.

y

O
n
i
v
e
r
i
i
t
y
 
o
f

V
i
r
g
i
n
i
a
 
(
S
)

M
a
t
h
 
1
2
1
-
1
2
2

(
9
 
C
r
.
)

M
a
t
h
 
2
2
1

(
4
 
1
/
2
 
C
r
.
)

-
-
-
,

'

Ile

V
i
r
g
i
n
i
a
 
C
o
m
m
o
n
w
e
a
l
t
h

U
n
i
v
e
r
s
i
t
y
 
(
5
)

M
a
t
h
 
2
0
0
-
2
0
1

(
1
2
 
C
r
.
)

M
a
t
h
 
1
0
1
-
1
0
2

(
9

r
.
)

M
a
t
h
 
1
1
5
-
1
1
6

(
9
 
C
r
.
)

M
a
t
h
 
2
0
2
 
.

(
6
 
C
r
.
)

'

e
l
l
A
t
h
 
3
0
1

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
:
2
0
0
-
2
0
1

,

.
(
1
2
 
C
r
.
)

V
.
 
M
.

I
.

(
S
)

M
a
t
h
 
1
1
5
 
-
1
1
6

.
(
9
 
C
r
.
)

M
a
t
h
 
2
0
1
'
7
2
0
2

(
1
0
.
1
/
2
 
C
r
.
)

M
a
t
h
 
2
1
1

(
4
.
1
/
2
 
C
r
.
)

V
.
,
 
P
.
 
I
.
 
a
n
d
 
S
.
 
U
.

(
0
)

.

M
a
t
h
 
1
2
1
1
-
1
2
-
1
3

(
1
5
 
C
r
.
)

,

M
a
t
h
 
1
0
1
1
-
1
0
1
2

(
6
 
C
r
.
)

M
a
0
1
3

(
3
 
C
r
.
)

M
a
t
h
 
1
0
2
0
 
+
 
e
.
h
r
s

e
l
e
c
t
i
v
e
 
(
9
 
C
r
.
)

M
a
t
h
 
2
2
1
1
-
2
2
1
2

(
6
 
C
r
.
.
)

M
a
t
h
 
2
2
1
3

(
3
 
C
r
.
)

.
a
t
h
 
2
'
0
1
1
-
1
2
-
1
3

(
9
'
C
r
.
)
-

vi
re

in
ia

S
t
a
t
e

C
o
l
l
e
g
e
 
(
S
)

M
a
t
h
 
1
6
-
1
7
-
2
1
6

(
1
3
 
1
/
2
 
C
r
.
)

M
a
t
h
 
1
4
-
1
5

(
1
2
 
C
r
.
)

M
a
t
h
 
1
8

(
4
 
1
/
2
 
C
r
.
 
)

G
.
E
.
 
1
2
-
1
3

(
9
 
C
r
.
)

_
 
M
a
t
h
 
3
1
6
-
3
1
7

(
9
.
-
C
r
.
)

,

M
a
t
h
 
2
1
7

(
4
 
1
/
2
 
C
r
.
)

4L .
.

.
,
.
-

,

W
i
l
l
i
a
m
 
a
n
d
 
M
a
r
y
 
(
S
)

M
a
t
h
 
1
1
1
-
1
1
2

(
9
 
C
r
.
)

M
a
t
h
 
1
0
3

(
4
1
/
2
 
C
r
.
)

M
 
a
t
t
0
.
0
5
-
1
0
6

C
 
.
)

M
a
t
h
 
2
1
2

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
2
1
2

(
4
 
1
/
2
 
C
r
.
)

M
a
t
h
 
1
1
1
-
1
1
2
-
2
1
2

(
1
3
 
1
/
2
 
C
r
.
)

.
S
 
i
n
d
i
c
a
t
e
s
 
a
 
s
c
h
o
o
l
 
o
n
 
t
h
e
 
s
e
m
e
s
t
e
r

S
y
s
t
e
M
.
,
 
.

Q
 
i
n
d
i
c
a
t
e
s
 
a
 
s
c
h
o
o
l
 
o
n
 
t
h
e
 
q
u
a
r
t
e
r
 
s
y
s
t
e
m
:



I

Math 241- 242 -243

. 9.

46Many students who take the 141-142-143 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.is,'in'faCt, a course in differ-

ential e Uations.. In Isomfour-year colleges there swims to be a move

toward incorporating topics of linear algebra into this sequence. For

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

Case, no problem should be encountered by a student with acceptable grades
,r

attempting to transfer Math 2417242-241to a state institution.

Math 161 -162

4n virtually every community college the "partial sequence" Math ,

If
161-162 fOrgnerally-referred to as pre-calculus mathematics. Some of

the four-year colleges (George Mason, U. Va., V.M.I.) do not have specific*

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 that Radford offers

only three quarter-hours in its sequence, while Old 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 "lower level" calculus

I/
sequences. In addition, we learned that some community colleges utilize this

sequence as a prerequisite for Math 141 for students with weak high school

backgrounds.

Math 163

Analysis of the questionnaire responses from the community colleges

indicates h Math.163 satisfies two separate functions in their curricula.

14
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A number of the colleges treat this course as the concluding one in. the

unified pre - calculus sequence Kith 161-162-163. In other words, the
, -

chairpersons at these schools believe that our divisiOn of the sequences

into Math 161 162, and Math-163 does not accurately reflect -a real mathe-

matical distinction. They and atnumber of other' community college

instructors believe that many ofttheir studeit s need,a full year of ele--

mentle mathematici in preparation for the calculus s'quences, so they

use this sequence for that purpoje.
Th....

On the other hand, a majority of the chairpersons reported that at

their colleges, Math 163 is essentially an elementary differential cal-
.

culus course. It is fairly easy to see which schools utilize. Math 163

in this manner by examining the list of textbooks in Table 51

Math 181-182-183

Math 181-182-183 is perhaps the,most broadly interpreted sequence of

courses in the mathematics section of the Curriculum Guidelines. It is

safe to say,ehat during the 1974775 academic year it will be taught in

theVirginia community colleges from three completely different points of

view. Some will interpret it to be a series Of courses in finite mathe-

matics. Others (includidg the authors of this report) consider it to be

a course in matheiatics for liberal arts,students.
3

The majority of com-

munity colleges, however, Will be teaching topics in mathematics for-ele-

mentary schOol teachers in their Math 181-182-183 course. In truth, its

oft,

3
It has been cross-referenced with Madison's course called "Mathematics:

A Cultural Approach."

":



description in the Guidelines would indicate that it is none of these

courses.

11.

A mathematics course for elementary teachers-should. probably con-

tain at least one quarter of study'in geometry and measurement. It
.

should include some, elementary number theory, a study of modular arith-
-

meac, groups and othei abstracts systems, ant contain elementary, intro=

ductions set theoiT and symbolic logic.
4

None of thesetopics are even

suggested in the course descriptioix,bUt analysis Of the texts' used for

the course reveals that these topics may, in fact, be included in the Math
P

181-182-183 series at some schools (see Appendix 1).

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

should examine the beauty; scope, vitality, kistorical'significance, and

cultural contributiOn of the aib3ect. It should also consider the impact

of mathematics on Western civilization. Certainly, the 181-182.-183 sequence
! .,A

described in the Guidelines is not a course of this nature.
1

,,,

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

for Math 191-192-193 below.,

MATH 191-192-193, FINITE MATHEMATICS 1-11-111-, (3 cr.), <3 cr.),
'(iscr.).. This course `is intended for students with majors other
thanmathematics, scieyce or engineering. Prerequisites are a
satisfactory score on appropriate mathematics proficiency exam-
inations and three units of high school mathematics including
two units of algebra and one unit of geometry or equivalent.
Set theory, the real number system, probabil4y theory, vectors,
matrices, linear programming, systems of linear equations, intro-
duction to h of.:405%,Lecture 3 hours per quarter.

4'
In 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.



12.
ie

The course descriptions would indicate that in two of'the three

quarters, the material covered in these two sequences'4 practically

identical.

In any` case, Table 2 was' constructed with the idea in Mind thA

Math 181-182-183 is a'general education type course specifically Oesigned

for liberal arts majors. Any other interpretation of the course would

greatly alter the associations made in the table. Our point is 'that Math
0

181-182-16,-,instead of being'an easi y identified transfer course, will,

depending Upon the community college alt which it is taught, fit .a number

of different transfer. 'slots.

Math 261-262-263
e\J

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

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

at those colleges which teach differential calculus in Math 163, we find

that Math 20 is integral calculus and more advanced topics are ereated

in 262, and 263. Alternately, when Math 163 is included in the pre-calculug

sequence, 261 -and 262 are differential and integral calculus, and somewhat

more advanced topics are studied in 263.'

-In Any catsze,this sequence of courses introduces the student to calcd-,t

lus at the intuitive (as opposed to the theoretical) level. It-appears to

be espectilly well-suited for students in business turriculaas well as those

'in social science programs requiring some "advanced" quantitative proficiency.

We conjecture thatias 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 com-

.17
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munity colleges the.trL seems to be to discontinue offering.Mathf

261-262-263, replacing it with Math'271-272-273.

Math.271-p2-273

Out'initial.conjecture regarding Math P1-27,2-273 and Math 261- 262 -263

jwasthatcalthoughtheircoursedescriptions were slightly different; taty-
4

14'

)we're,easentially the same course in terms of content and "degree of diffi-

culty" at the instructional level. It is noteworthy that the majority of

the community colleges offer one or the Aber of these two sequences h

no college offers both. Our verbal interaction with mathematics instruetors

and ,chairpersons at the community colleges Seemed to 4inforce this suppo-

sition, however a glance at Table 5 indicates that there is considerable

overlap betieen the texts used for, Math 271-22-273 and Math 141-142-143.

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

nity colleges encourage their students to enroll in Math 141-142-143 in lieu
.

of either the aforementioned'courses, neither of which are offered at

those institutians.

r.

OTHER COLLEGE TRANSFER COURSES

Of the ten remaining sequences whichAire' potentially college transfer

courses, threfit rather neatly into the four-year institutions' curricula.

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

matics, was Outlined on page 11. These courses are cross-referenced with

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-
ear transformations, bilinear and quadratic forms. Lecture 4 hours
per week.

18
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.

MATH 280, INTRODUCTORY STATISTICS, ( cr.). Prerequisite is
Math 162 or. equivalent. Introduction to statistics including-
,a brief treatment of descriptive statistics, prObleus of sa
piing, estimation, testing of hypotheses, regression, and
relation- Lecture 5hours per week. A

Math 191-192-193

Rath 191192-193 is taught at only five community colleges even

though responses from four-year institutions indicate that ten of them

have A comparable course in their curriculp. Further ore, finite mathe-

,...

matics isa course with substantial utility is\certain programs at sev-
. ,,

,eral of the senior colleges (e.g. at'VPI & SU), so more community colleges

should investigate the possibility of adding at least Math 191 to their ..

1,

curricula. Itis inieresEing to note that at%the time of our .previoms

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

this sequence, but two-have dropped it and a like number have added thi

sequence.in the interim
)

Math 202

4Norlipn Virginia C. C. is currently offering Math 202, the community

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

allele 'that of most of the four-year institutions' matrix algebra courses, .

there may be some diffiCulty with transfer credit since matrix algebid is a

300-level course at several state colleges. This probably paeans that,it 'is

taught at the junior tipt senior level, so some senior colleges may conclude.

that the comnmnity college course is not comparable % their algebra course.

Nevertheless, Table 3 indicates that eight senior colleges will accept Math

202 as a course equivalent to a matrix algebra course in their mathematics

curriculum.

15

tOi
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Math 280

15.

The Introduction to Statistics couree, Math 280--,---14-t-lught at Pied-

mont Virginia, Virginia Western, Thomas Nelson, and Lord Fairfax. Re-
-

sponses to our questionnaire-indicate that thisscoUrse will transfer to

ten four-year institutions. In order to facilitate transfer,however,p),
4

it may be advantageous to include one-way analysis of varianceand chi-

square tests of independence and goodness of fit in the vccac coprse de- 45

J

scription. ,

1

i -

r ..

The transferability of the seven sequences listed in Table 1 which

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

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

courses are:

MATH 101-102-103, FUNDAMENTALS OF MATHEMATICS 1-11-111, (3 cr.),
(3 cr.), (3 cr.). A study of concepts of numbers; fundamental
operations with numbers, formulas and equations, graphical anal-
ysis, binary numbers, Boolean and Matrix algebra, linear Pro-'
gramming, elementary concepts of ptatAstics. Lecture 3 hours
per week.

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

-week. .

4Api 170, INTRODUCTION TO-CALCULUS, (4 cr.): Prerequisite is
Math 34 or equivalent. An introduction to calculus applied to

IF\c.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, MODidMATHEMATICS, (3\cr.). Prerequisite is Math
.133 or equivalent. Elements of logic, Boolean algebra, ma-
trices, linear programming, operation with sets, probability,
and statistics. Lecture 3 hours per week.

2u
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MATH 206, SURVEY OF MATHEMATICAL CONCEPTS, (1 cr.). *This
course is applidtble to students enrolled in the-zecre-
tarial sciencea. Its purpose is to familiarize the student

L______-w4th the meanings and importance of mathematical symbols,
4quations., and formulas used in scientific resea4ph. Lec-
ture 1 hour per week.

MATH 211, ADVANCED TECHNICAL MATHEMATICS, (3 cr.). Prereq- .

uisite is Math 113. Calculus, the derivative and its appli-
---"'" cations, derivatives of trigonometric functions, integration

' of basic forms, the definite integral, application of the
integral,` integration techniques. Lecture 3 hours per week.

MATH 274, APPLIED MATHEMATICS, (4 cr.). Prerequisite is Math
243 or equivalent. The course includes power series, Laplace
Tranmform, partial differential equations., Legendre Polynp-
miali, and Fourier Serigs. Lecture 4 hours per week. r-

17.

ara

Perhaps these sequences play an important role in some sriecial prograla,

but, if'do, they are getting only limited exposure at the community col-
_

leges,

2 2
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COMMENTS FROM MAtH CHAIRPERSON;)

The,questionnaire received by each chairperson at a four-year

institution contaiped an item inviting general comments concerning

2 curriculum articulation.' Many of the responses to that item were

most informative, and Summakies of each are included below..

Norfolk State College

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

reported coin-sea similar to all of the community college courses

listed in Tables 2 and 3. They also noted that they submitted a

report to the Virginia Community College System in regard, to trans-

fer credits. Consequently, any community college sending a large 0

number of transfer students to Norfolk State should probably request

a copy of this report.

Old Dominion University

The community college Math sequences 141-142-143 ancy41-242-243

(totaling 27 credtts) mAy be transferred as either Math 115-207-208-308

(27 credits) or Hath 115-211-212-213-308 (30 credits) at Old Doniinion U.

Madison College

Madison College's Math 385 has been renumbered Math 237. Math 386,

Differential Equation 1 (3 semester hours) does not appear in the current

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



I

Nato (6 Semester hours) is designed for students ho need Some exposure to

4

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

chemistry majors.

'Mary Wpshipgton College

e- Courses for which 4 1/2 credits A-e given (see Tables 2 and 3)*

, , 6

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

`Math 202 and Math 280 may be accepted depending upon which textbook

is used and the rigor of the course.

The College. of William and Mary

The comm y colleges' Math 241-242-243 seems to be equivalent

to Math 212, b Math 241-242 without Math 243 is not. The community

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

eluded in Math 212.

University of Virginia

In the Department of Applied Math and Computer Science, a depart-

ment in the School of Engineering and Applied Science, there will be'

no transfer problems for students who have satisfactorily completed the

entire sequences of Math 141-142-143 and 241-242; however, problems

occur if only part of the sequence is completed because no good one -to-

one match exists. If the community colleges' Math 243.does not go

beyond the topics covered in the calculus book, then this so_aise would

snot be acceptable for APMA 206.
4

1

Virginiajolytechnic Institute and State University
I

0Commun ty college Math 242 should include topics from linear algeb

24
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n order to be"equivalent to ath 2212. No community college course is

presently equivalent to VP' & SU' Math 1611-161271613 (formerly Math

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

.
algebra, inverses of matrices, row-reduced matrices and systems of equa-

\ t.

tions, is a new course tailored for business majors. At'present-, no

co it college except Northern Virginia (Math 131-132) is ptesently,

pro tiding an n-equivalent course.
A

25



r'

' CONCLUDING REMARKS:

*

In conclusion, then, it would appearthat.the mathemalc6 courses
...

listed in the Compuhity College durriculum4Guidelines are rather well

deiigned to meet the needs of Virginia's two7year:college transfer

student. Ong possible exception i0 he absence of a course specieke-1-".
v

callV designed to provi ECmathematies-backgrOun for'theelemehtay

scbool teacher. A cours of this r ture p ly total nine guar-

ter houis credit would 44gwidespread trAnsfer characteristics (see

Table 3). The present trend in Virginia!:0 senior colleges is for this

sequence to be taught in the mathematic) *ftlidents at
.

the freshman dr sophomore level. Furthermore, many of'the vathematics,

faculty members in thd4ommunity,Colleges are teacheFsuk-thazaiemic

backgrounds and interests in the ti.eld:of edudstion, so they should

probably be well preparoti to initiate and teach this particularrCourse.

If a mathematics course for elementary teacherq were'included in

the Guidelines, then the way would be cleared foi Critical analysis of

the conterm of Math 181-182-183, the general education course for Stu-
,

engineering.dents' -with majors other than mathematics, science, r ngineering.

After conducting a comprehensive study of a course of this nature, CUPM

published a report entitled A Course in Basic Mathematics for Colleges

in January, 1971. PW is difficult to overemphasize theflmportance of

this study to the undergraduate mathematics curriculum in general and

to that of the community college in partleular. It may well be the case

2i;
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thatthe two-year colleges will lead the development of tfie general

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

A
sive evaluation of 1817182-183 seems appropriate.

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

eiated with the community college system update the type of,information

that we have intluded in our tables and appen ces every year. We have

been impressed with the dynamic nature of the four-y ar
4
institution's

mathematics curricula. If the number of'eourse and text changes that

we observed during the period of ourlstudy is indicative of the normal

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

amazed to learn that anyone could keep abreast of these changes even if

he made 'an effort to do so. To try to-cogrdinate this type of informa-

ifon 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,,listing those textbooks cur=

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

in, this study. It is our experience that these tables may 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 l and 2 contain, the authors' names, textbook titles, and

, publishers of those books listed in Tables 4 and 5.
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APPENDIX I

TEXTBOOKS USED AT COMMUNITY COLLEGES

1. Allendoerfer andOakley,'Fundamentals of Freshman MathematUs,
McGraw-Hill. sp,

2. Ayres, Theory and Problems of Mathematics of Finance, Schaum
anblishing Company.

3. Beckenbach and Drooyan, Modern College Algebra and Trigonometry,
2nd. ed., Wadsworth.

4. Bonic, Cranford, and Krantz, Calculus, Heath.

5. Brixey and Andree, Fundamentals of College Mathematics, Holt,
Rinehart, awl Winston.

6. Burdette, An Introduction Analytic Geometry and Calculus, AcIldemic
Press.

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

8. Clark, Calculus and Analytic Geometry, Heath.

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

10. Curtis, Practical Mathematics7flor Business, Houghton-Mifflin.

11. Dorset, Integrated Algebra and Trigonometry, Allyn and Bacon.

12. Fisher ands Zieber, Integrated Algebra and Trigonometry with Analytical
Geometry, 7th ed., Prentice-Hall.

13. Fuller, Algebra and Trigonometry, McGraw-Hill.

14. Gillman and McDowell, Calculus, Norton.

15. Goodmad, Modern Calculus with Analytic Geometry, Macmillan.

16. Goodman and Ratti, Finite Mathematics with Applications, Macmillan.

17. Gossage, Business Mathematics: A College Course, Southwestern.
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18. HaCkett, Finite Mathematics, Heath.

19. Hardy, Pre Calculus Mathematics, Charles E. Merrill Publishing Company.

20. Hart, Mathematics for Managerial:And Social Science, Prindle, Weber, and
Schmidt!.

71. Jacobs, Mathematics: 'A Human Endeavor,4.-R. FFeeman anompany.

22. John7s;:InZ-Klokemeister, Calculus with Analytic Geometry, 4th ed.,
Allyn and Bacon:

23. Kaliski, Business Mathematics, Harcourt, Brace, Jovanovich.

24. Keedy, Modern Introduction to Basic Mathematics, Addison-Wesley.

25. Kells, Elementary Differential Equations, 6th Ed., McGraw-Hill.

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

27. Leithold, The Calculus, Harper and Rawe.

28. Lial and Miller, Mathematics, Scott,'Foresman.

29. Meserve and Sobel, Contemporary Mathematics, Prpntice -Hall.

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

Munem and Yizze, Functional Approach to Pre-Calculus, Worth Publishers.4

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

33. Piper, Fairbank and Gruber, Applied Business Mathematic, 9th ed.,
Southwestern.

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

35. Prouse and"Turner, Principles of Mathematics, Scott, Foresman.'

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

37. Rainvilleand Bedient, A Short Course,in Differential Equations, Macmillan.

38. Rees, Principles of Mathematics, Prentice-Hall.

39. Rees and Sparks, Calculus with Analytic Geometry, McGraw-Hill.

40. Riddle, Calculus and AnalyticGeomntlit, McGraw-Hill.

41. Richardson, Fundamentals of Mathematics, 4th ed., Macmillan.
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;42. RoUeche;'BUsiness Mathematics, Prentice-Hall.

43. Sate, A Short Calculus, Goodyear Publishing Company..

44. thockleytief Calculus, Holt, Rinehart, and Winston.

45. Simmons, Differential Equations with Applications and Historical Roles,McGraw-11th 1r
, .

46. Smith, The ,Nture of Modern Mathematics, Brooks-Cole.
c47. Stein, Calculus and Analytic Geometry, McGraw-Hill.

48. Stein, Calculus in the First Three Dimensions, McGraw-Hill.

49. Thomas, Calculus and Analytic Geometry, 3rd ed., Addison-Wesley.

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

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

52. Vance, An Introduction to Modern Mathematics, Addison-Wesley.

53.- Wilderding and Hayward, Mathematics: The Alphabet of Science, John Wileyand Sons.

54. Williams, (Untitled Notes), Danville Community. College.

55. c.hock and Warsaw, Analytical Geometry and An Introduction,to Calculus,
Prentice-Hall.

56. Schachter, Calculus and Analytic Geometry, McGraw-Hill.

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

58. 'Thacker, Calculus Notes for Math 163, (Unpublished Notes), Southwe*t
Virginia Community College.

-42. Smith, Moore, and Green, Calculus Handouts for Math 163:(Unpublished
Notes), J. Sargeant Reynolds Community College.
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APPENDIX II

TEXTBOOKS' USED AT FOUR -YFR COLLEGES

1. Beckenbach aid Drooyan,' Modern College Algebra and Trigonometry, 2nd
ed., Wadsworth.

2. Bonic, Calculus, D.C. Health & Co.

3. Boyce and DiPrima,,Differential Equations, John Wiley and Sons.

4. Bronson, Schaum's Outline Series Theory and Peoblems of Modern
introductory* Differential Equations, McGraw-Hill.

5, Burdette, An Introduction to Analytic Geometry and Calculus, Academic.
Press.

6. .Byren, Modern Elementary Mathematics, McGraw-Hill.

L. Campbell and Spencer, Finite Mathematics, Macmilliam.

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

9. Coughlin, Eleletary Applied Calculus - A Short Course, Allyn & Bacon Inc.

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

11. Duren, Calculus and Analytic Geometry, Xerox Publishers.

12. Farley, Schedler, and Wood, Trigonometry - Unified Approach, Pientice-Hall.

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

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

15. Kennedy and Solomon, Ten Statement Fortran Plus Fortran IV, Prentice-Hall.

16. Leithold, The Calculus with Analytic Geometry, Harper and Row.

17. Lipshutz, Probability, McGraw-Hill.

18. Meserve and Sobel, Contemporary Mathematics, Prentice-Hall.
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19. Miller and Herren, Mathematical Ideas, Scott, Foresman CO..

('20. Munem and Yizze, Functional Approaches to Pie-Calculus, Worth Publishers.

4 21. Newmyer and Klentos, Intermediate Algebra, Charles E. Merrill PublishinP
,Company.

22. Owen, Finite Mathematics,_ Saunders.

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

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

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

26. Riddle, Calculus and Analytic Geometry,'Wadsworth.

27. Robenstein, Elementary Differential Equations with Linear Algebra, Academic
Press.

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

29. Was and Hille, Calculus, Xerox Publishers.

30. Simmons, Differential Equations, McGraw-Hill.

.31. Speigel, Applied Differential Equations, Prentice-Hall.

32. Stein,' Mathematics: The Man-Made Universe, W. H. Freeman and Company.

33. Strange and Rice, Analytic Geometry and Calculus, With TechniCal Applications,
Addison-Wesley.

34. Swokowski, College Algebra and Trigonometry, Prindle, Weber, and Schmidt.

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

36. Triola, Mathematics and the Modern World, Cumminps Publishing Co.

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

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

39. Weistein, Precalculus Mathematics: A Fundamental Approach, Beniamin.

34



30.

q

REFERENCES

Huber, William E. (Assistant Division Chairman for>thematics,,
Northern Virginia Community College, Eastern Campus), Memorandum:
Mathematics Courses for Academic Year 1971-72.

Winanday, and Schultz, A Study of 1969 Transfer Students From
rginia's Community Colleges to State-Controlled Senior Colleges,

State Council of Higher Education for Virginia, 1972.

A Transfer Curriculum in Mathematics for the Two7Year Colleges,
Committee on the Undergraduate Program in Mathematics, 1969.

A Course in Basic Mathematics for Colleges,"Committee on the
Undergraduate Program in Mathematics, 1971.

Virginia' Community College Curriculum Guidelines.

UNIVERSITY OF CALIF.

LOS ANGELES

FEB 2 0 1976

CLEARINGHOUSEF;10
JUNIOR COLLE6P.

4


