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,SUMMARY

Westchester Community College is a comprehensive community college pro-

d
%

pro-

vidjng 26 associate degree programs in technical and genera l education

for full-time, part-time and continuing education students. The college

is a component of the State University of New York, locally sponsored

by Westchester'County. Of particular interest for.this need study were

the enrollments for Fall 1977 in the Engineering Science and Engineer-

TeChnologies. The Tull time enrollment for the Engineering Science

was 97 students with some 30 attending on a part-time basis. The Engi-

neering Technologies combined total of some 378 full time students, with

some 242 in attendance On a part-time basis.,

Prior experience had indicated that a significant percentage of those

enrolled in the Engineering Technologies transferred to fOur-year insti-

tutions with almost all, of tho6e enrolled in the Engineering Sdience

Program transferring.

The NSF Grant p ovided the vehicle by-which these prior indications-were

documented.-as well as the documentatioh of the needs of the students en-

=lied in Engineering ,Science Program and the Engineering Technologies.

As part of the study a detailed survey was, undertaken to establish the

actual percentages of those.transferring to four4-year schools and the

difficulties associated with those transferring. This survey was taken

of three gioups, i.e.., current enrolled students, past graduates of the

college and the Engineering.Schools to which a predominant portion of

the graduates transferred to.

5
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The results.of the survey indicated:

1. That all of -the students enrolled in the Engineering Science .program

transfer to a four year institution, with approximately 50% of those

enrolled in the Technical program trAsferring-to four year schools

(predominantly full engineering.as.oppoied to Engineering Technology).

-/

2. That of those transferring to four year schools frot the Technical

Program, approximately 35% remain,tO take additional course work at

W stchester Community College: This course work is normally in the

area of higher level mathematics as'well as Inorganic Chemistry and
'

Modern Physics.

3.- Students col<tinuing at Westchester. Community College, do so to meet

the requirement of four year schools. This requirement forces many'

of the students to be "out-of-sequence", thus delaying their entry

to a four year school by at least six months and in most instances

one year.

4. "Out-of-sequenqe" ieprimarily caused by a deficiency in mathematics

and not physics or chemistry.

-V

In response to the survey results modification of the existing programs

are recommended. These include: a) development and implementation of

two new math courses, Technical Math I and Technical Math 2 with calbu-

lus which will prepare students enrolled in the Technical PrograMs for

Calculus'II. b) further study and. development of a computer science

optiqn for the Engineering Science program. c) Further study of free

.Technibal electives in the EngineeringScience Program.



SEdTION A

. ,

A. Histoiical Perspective and Background

Westchester CommunityCollege (WCC) opened in 1946 as the New York

State Institute of Applied Arts & Sciences, in WhitePlairis under'

the auspices -of the New York State Education Department. In 1948,

1

O'

an evening diviskon program for adults was implemented. In 1953,

sporisorship of the College shifted fr6m the State EducatiOn Depart-

,

ment to Westchester County and the institution was renamed Westches-'

ter CoNmunity College. By 1961, the College moved its physical
Vow

location to the 218 acre Valhalla'Campus where we-are now housed

,e

The programs offered, by the Technical Division of Westchester Com-

munity College were occupationally oriented. These programs prepared
_ .

.
studentsto enter the job market pith technical skills. Studentb

completing the technical programs in Chemical, Civil, Electrical or

Mechanical Technology received the.Associate of Applied Science

Degree (A.A.S.):.

About 1959, the need arose for a parallel Engineering Science Pro-

gram. This program prepares students to transfer.to four year enqi-
,,

neering schools, with g minimum of loss in transfer credit. Students

graduating from the Engineering Science Program receive an Associate

o5 Science Degree (A.S.). k

t<ii

By 1971, there existed two college structures: a 'day division for

full-time undergraduates and after 5 P.M. an evenirig'division to



A

provide programs and,courses comp-arable to those offered in the day

division and to make available subjects at a college level for those

who wished to gain additional technical skills, scientific knowledge

and general information to prepare them for more responsible positions

and to increase their occupational versatility and competency. In 1971

a-major organizational change occured. The day and evening divisions

L

were merged into the one-college cdhcept.

For the_wrposes of our study we are looking at occupational and trans-

fer programs, in the Math, Science and Engineering*Technology Division

of the college.

4
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SECTION B

B-1- Program Requirements - Present

Current requirementi, for the Engineering Technologies Programs are

shOwn in Appendix "A". Inspection of these requirements indicates

that all the Technologies have a common core for the first year with

concentration in.the second semester of the second year. This core

I

consists of the following:

4

English 6 credits

Social Science 6 credits

Physics 8 credits

Math/ 4 credits

Engineering Drawing, 2 credits

Physical Education o 2 credits

28 credits

The Engineering Science Program (Appendix A) is a highly structured

transfer prOgram, equivalent to the first two years of a four year

engineering school-end is oriented towards direct transfer to the
4 ,

.

junior year of s four.year-engineeliT4 school with minimal loss in

academic credits. The course work in this program has a heavier ern-
.

phasis on the mathematics and sciences, i.e., physics and chemistry.

0

The Technical Programs are occupationally oriented with emphasis on

job related courses to provide for a direct entry into the labor

force upon graduation from Westchester Community College.

(3)

9



\

B -2. Student Needs

A reoccurring problem within each of the Technical Programs is the

change.in'goals'of the students enrollea.in that program. Past

: history has indicated that students chooSe the various technical

curriculum based upon many factors,,i.e.:

a. High Sphool background,

b. Uncertainty of field of interest;

c. Development of, job related skills for direct entry into'the

labor force,

d: Parental and peer pressure.

Regardless of their entry goals,.many students experience a change

in career goals as they continue in the program. The most signifi-,

cant change (approximately.50%.of the students enrolled), is the

change in emphasis froM an-occupationally oriented program to, that'

which will allow them' to transfer to'a four-year college for a

Bacca1aur9ate Degree in Engineering or Engineering Technology.

Thesechanges in goals require students to, take additional math

courses to enable them to transfer to a four-year school. To Sat-
.

isfy needs of thoie students who elect to transfer to four-year

collages, each of the three technical programs have allowed for the

'

substitution f specific math courses in place of certain technical

"electives. Inspt4ion of each of the three Technical Programs.(Ap-

pendix "A") indicate the specific technical electives that may be*"

replaced with a math-substitute: Thus,.each technical program has

adopted a flexible format to provide :a satisfactory balance between .

the goals,of its program(occupational) and-the students' needs

(occupational and/or transfer).

(4)
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'Although this fleXibility has:been maintained within each of the

,

Technical Programs, a reoccurring problem is the ability of students

to transfer to a four-year college,upon graduation from WCC. This

is primarily due 10 the fact that they do not have a suitable math-

'ematics-background (at least Cilmilus II) to permit them to take

higher'level courses at the o liege of interest. Thus, the student

is normally required to make up these deficiencies either .at WCC or

the four-year college.

0

While it can be argued that make-up for a deficiency is required be-
%

cause of the..students incorrect choice of program,- i.e., he could

have chosen engineering science,it is incumbent upon each program

to prove its students the greatest flexibility of choice without

diminishing th%integrity of the program;

It should be noted that a significant percentage of Technibal stu-

dents transfer from the technical program to the Engineering 'Science

program. Since this is "infra college" it has been excluded from

this study. Further studies are thus required to investigate this

change of program Within the College.
6

B-3. Enrollme , Present.and Future

Prior to adopting a modification to existing programs, it is essen-

tial that the College evaluate the number of students enrolled in

each program, based, upOn past experience as well as future predic-

tions. This is especially true in light of the overall decrease in

the genera) popUlation of the college age group as well as econdmic

.constraints.

(5) .



The enrollvnts in the technical program at Westchester Community

College has remained relatively constant since 1973; with the en-

. . .

41
rollment reflecting the cyclical- nature of .the engineering prOfes-

,

sion as do engineering enrollments at
,

other institutions. Table

--.

No. 1 lists, the enrollment and number of graduates in.the years
..,

41
1973 through 1978. c Inspection of Table No. 1 indicates a downturn'

in enrollment during the mid-seventiestdue to the previous
(

economic
;

recession with a subsequent increase in the late seventies. It is .(

Awf

41
anticipated that these enrollments. will not significantly ghange in

the fOreseeable future and it is anticipated,that they will basically

parallel the national `trend of both two and four year technical

schools.

v

Year

TABLE NO. 1

2nd Year Enrollments/Graduates 1973 -1978
(Full-time and Part-time Students)

Graduates
2nd Year Eng Civil -Eiec Mech

Enrollments Science Tech Tech Tech

A

Total

1973* 4 166 13 38 63 19 135

1974 121 13 37 64 20 134

1975 118 / 13 29 48. 131 103

1976 1p $ 33. 50- .7 98

--.- ,

1977: 160 16 45 '60 17 138

/-
1978** 159 21 40 57 21 , 139,

. \

* Includes late graduates from 1972. '

** Does not include December graduates.
r.-

','



Table No. 1 also indicates that past and current enrollment figures

are sufficient to support the existing programs. Howevef clbse in-

spection indicates that they are not large enough to suppOrt a duali-
gm/

zation within, each of the.technologies, i.e., transfer orientation

plus occupational orientation. To do so would be contrary td sound.

academic d,velopment
1;^1.

a. By Itself it would not:xsignificantly increase the number of stu-
,

dents enrolled, in-'the technical program since the change in

student goals occurs'after enrollment in a prograM.

b. It would have the negative effect of reducing.the options avail-

able by the reduction of class size below limits presently con-

sidered economically and academicallysound.

c. It would not offei the flexibility intended since it would force

students to make a.choice early in the prograM.

- d. 'If adopted, it may, not attract those, students for which it was

intended since students typically choose the Technical program

fo; the occupatiOnal education offered then desire to transfer.

Based upon the above,'it is obvious that dualiling the technical w,

progiam is not a viable alternate in satisfying the needs of past,

present and future student Opulation.

B-4., Program Update

Although each of the technical programs have modified their program

to satisfy the change in career goal of their students, each of

(these changes have been undertaken on adepartment by depar ent

' basis. Recent development at the College now offer this opportunity

to examine all Technical programs as' they relate to the overall

t (7)



4

t

"common core" of the, college. These programs' are: *.

a, Evaluation of all programs at the College to determine its stp-

dents needs as well as the success of that program in meeting '

- ,

these needs.

b. The development of a general core for the math, sciences and

'social sciences/humanities for the entireCollege.

C. The development of a common core within the.ngineerin

no lOgy to qatisfy the general C011ege tequirement as we as

the needs of .ts students.

d.' This grant will develop a'model.fOr.theevaluatiOn process that

will be used by others to determine the success of their program.

B-5. Program'Evaluation Survey
14-4.

, .

In,order to develop a porgram that will neet the overall needs of

P

students-enrolled in the technical areas, it is essential that an

adequate inventory of student trends be developed to delineate these

needs. rn order to fully evaluate the future needs, a suitable in,-

veatory of past and current students was compiled.-

The data collection Pinventory was addressed in three distinct cate-

gories,as fo;low§:
.

;1. A survey of second year students currently enrolled in the Engi-

-,neering Science and Engineering Technology at the Colle"ge,was

.1

A

a

'-
.

'conducted. This survey yielded a 100% base line, establishing

.the existing goals and area of interests of 'current student,
, . .

population.' .

(8).
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2. A survey of graduates of the Engineering Technology 'and Engineer:-

ing Science program from 1973 through 1978 was conducted to de-

'termine the past trends with respect to each of these programs.

,
This survey was compared with the?surveyof current studenXs in

order to determine the reliability of the survey and th, Signifi-

cant variations between current and past students.

3. The survey of the four-year Engineering Technical Colleges-which

- accept most of the graduates of Westchester Community College

transferring frOm the Engineering Science and Engineering Tech-
.

. a

nology curricula. This survey also supplied information indica-

tive of the overall preparedness andii.puccess of WCC,students at

these institutions.

The results of th6e surveys are discussed in .Sections C, D.and.E of
'z

40 this study.

(9)
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SECTION C

C-1. Current Student Survey
4;20-

, -The Curreht Student Survey attached in Appendix "B" was given to

some 100 (out df approximately 120) second year students of the

Engineering Techpology and Engineering Science curricula. The sur-

vey consisted of six short answer questions mhich included the

reason of choosing Westchester Community College, highest level math

course taken as part of the program and whether or not the student

anticipated ttransferring to a four-year school.

Of the 100 students surveyed, the following is the breakdown by
t

program:

Program

Engineering Science 18

Civil Technology .25

Electrical Technology 48

Mechanical Technology 9

100

NQ. of Second Year Students

Subbequent sections indicate the results of the survey taken of the

current student population. Where applicable the survey has been

summarized by pure

and those that are

Technologies.

,

transfer oriented. programs (engineering science)

occupationally oriented, i.e., the Engineering'

(10)



C=24 Why Westchester Community College

f

The initial question of the survey requested the reason for choosing

11 Westchester Community Colle4e. The survey allowed for more than one

response. The compilation of the 'responses indicated that more.than

50% of the students surveyed chose the Community CollegJ based upon

the programs. This indicates that the present programs are attract*-

ing students interested in engineering and engineering.technology..

C-3. Transfer/Occupation

The remaining questions were analyzed with respect to the specific

v program to determihe the needs of students in each of those programs,

as well as the deficiencies in each of those areas. Those questions

'included in the survey dealt with:

a. The hi4hest.level ',6..mth courses taken at vc as part of the

pogram. y
V

Thd student's intent to take additional math coyses at WCC

subsequent to degree.

Whether or not the student intended to transfer to a four-year

college.

rd. If transferring, what school and on what basis.

As would be expebted, all the Engineering Sciende-students indicated

that tel; intended to transfer to a foue-year.collfige and had com-1

pleted a mathematics requirement through Differential Equations. Of

the other three curricula, Table No. 2 indictes the number of re..

04.

sponses transferring to a fpur-year institution, s well as the A

"number taking a higher level of mathematics cours s (Calculus 1 or

F

4

( 11 )
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higher) as part of the degree requirethents. .

Curriculum

TABLE NO. 2

/

No. Electing
Higher Level Math*

No. of Students
Transferring

Full Time Part Time

Engineering Science

Civil Technology:

Electrical Technology

Mechanical°Technology

18

17

19

4
7

.

4

10

2

18

,

13

16

4

*Calmilus I or higher

Inspecti/n of this Table indicates that approximately 70% of the

tudentslenrolled in the three Engineering Technologies surveyed in-
,

tended to transfer to four-year institutions. This percentage is

relatively high, and while although not truly represeltatiVe of those

who will ultimately,transfer,,it does indicate the desire of students

enrolled in .the programs to continue their education at four-year

schools.

Ar

This conclusion isreinforced in that the 82 students enrolled in the

three Technical programs have taken or are taking mathematics courses

above,those required in their,program. This tends to support the

high number of students enrolled in the Technical program desiring to

transfer to four-year colleges.

I

(12)
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C-4. Deficiencies

Although not part of the survey, additional follow-up indicated that

current students were having difficulty transferiing to a four-year

school since they had not completed Calculus 2. Further questioning

).

of the students indicated that they had decided at a relatively late

date to transfer to these four-year schools and were unable to take

the proper sequencing of courses that would enable them to complete

the 'mathematics requirement. Thus most students were intending to

stay at the Community College to take additional mathematics courses

to qualify them for admission to a four-year school. They indicated

.
that each of the Engifleering Technology Curricula should be modified

so as to insure that students desiIiing to transfer would have the

flexibility of obtaining the minimum requirement prior to transfer.

This transfer requirement was'borne out by a subsequent survey to

the colleges. That survey, indicated that most of the colleges (to

which the technical students transfer) reauire at .east Calculus 2

as a minimum prior to allowing the student into their program.

$

(13)



SECTION D

D-1. Graduate Survey

The Graduate Survey attached in Appendix "B" was mailed to some 800

graduates of the Engineering Technology 61 Engineering Science pro-

grams for the years 1973 through 1978. This survey was similar in

nature to the survey used for the current student population withv

appropriate modification. This survey consisted of 10 short-answer
vile*

questions with additional space provided for three essay type ques-

tions. It is significarit to note that majority of theerespondents

took the time and effort in responding to the.essay questions. This

indicated that those responding were interested, in the survey, and

did their best to provide information that would be, of genuine in-

terest and use to each ETogram for subsequent program modification.

Of the 800 surveys mailed, some 100 were returned completed, or 12%
r,

of the total survey population., The return percentage was,-considered-

satisfactory in light of the type of survey conducted. In addition,

the responses (reference Table No. 3) Were reasonably distributed for

each of the graduation class.

TABLE NO. 3

Summary of Respondents by Year

Year Surveyed ) Respondents % Response

73 166 ,14 8.0

74 121 9 7.4

75 118 18 1510

76 123 16 13.0

'77 160 23 14.4

78 115 18 15.6

Total WUT . WY 12.2

0:4)
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In addition, a cross check was made_ to determine the respondents

within each of the program6 oft' the study to determine the reliabil-

ity of that response in view of the total number,of graduates.

Table No..4 indicates the respondents by curricula of the overall

survey.

TABLE NO. 4

Respondents by Curriculum

1

Curriculum 'Total Surveyed Respondents %%Responded
1

iCivil' 234 35 15.

Electrical 325 28 , 8.6'

Mechanical 96 6 6.2

Engrg. Science 101 - 20 19.8

Other ( . 47 6 12.8,

-4

-

For a survey of this type, a Aignif4cant response is based not only

on the percent response but also the total number of respondents in

each categbry. Based upon the above Table, the returns were con-

sidered acceptable with the exception of the Mechanidal Technology

. ,

which showed a low percentage retur with only 6
,

out of some 96J .

i
graduates responding,to this survey. ;For this reason, the Mechanical

Tediurlogy was excluded.from the detailed analyiis subsequently con-
.

ducted for the other three curricula. However--,since all the tech-
,

nical programs have the sameicore, it is safe to assume that the

findings-of this study would also be applicable to the Mechanical

Technology.

#6.

D-2. Why Westchester Community College .

'The initial question of the` graduate survey.requested-the reason for

choOsing Westchester Communi'ty College. This survey4allowed for

1
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more than one response to the question. The compilation of these

ag 4)
responses are, shown below.

Reasons for Choosing WCC Percent

Programd offered 60%

Local Coltege 70%

Financial Considerations 63%

Other 12%'.

f

These percentages are in reasonable agreement to the percentages

found in the "Current Student Survey". It should be.noted that even

though these students have not'been in attendance at the College for

a number of years, they still indicated that their initial choice of

WCC was based on the types of prograMs offered as well as financial

conliderations.

D-3. Transfer/Occupation

The remaining questions were analyzed with respect to the specific

programs to determine the significant deficiencies which exist with

each of the existing programs. The survey questions dealt with:

a. The number of respondents transferring to four-year colleges.

b. The highest level math courses taken.as part of the program.,

c. The highest level math courses taken at WCC.

d. Specific comments with respect to.the strength and weaknesses'

of.the,Engineering Science and tngineeting Technology Curricula.

PIP

e-
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It should be noted that due to the limited number of respondents

r

in certain areas, i.e.
0

, Mechanical Technology, subsequent analysis

was based only upon the Engineering Science and the Civil and Elec-

trical Technologies programs.

As would be expected, all the Engineering Science gradates tranb-

f erred to A four-year institution aftqr completing the program re-'

quirements. Table No. 5 indicates the number of Civil and Electrical

graduates transferring to four-year institutions by year of gradua-

tion. Inspection of this Table indicates that approximately 50% Of

the graduates inl6ach program attended ainfour-yeas institution upon
t 41

graduation from WCC.

In addition,the survey indicated that some 60% of the students
-7
graduating from Electrical or Civil programs took additional math

courses at WCC, above those required in their program, atil some

35% remaining.after graduation to take additional mathematics

course.

These percentage's agree quite favorably with th;'percentage of the

current students taking higher level mathematics courses. The 35%

figgres confirms the "out-of-sequence" deficiency that currently

*exists within the program.

(17)
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TABLE NO. 5 -4)

Respondents Transferring to.4-year College

Year Prqgram

0

Total, Number of
Respondehts

Respondent
Transferring

1973 civil
,

6;

\ ".

4

.

Electrical 3, 2

1974 Civil 4
) '3

1

Electrical 3 2

4
1975 Civil 6 6

Electrical 8' 4

1976 Civil 8 '8

, ElecVic 5 . 6

, 1977 Civil 7 4

,
Electrical 4 1

1978.
.

Civil :
4 3

Electrical 5 2

D-4. Transfer Credits'Accepted

Of those students transferringto four-year schools, 58 pursued a

Baccalaureate degree in engineering, 5 pursued a Baccalaureadq,

degree in engineering technology arid 3 a four -year business re-

lated.olegree.

o
Although dependent upon the transfer colleglirchosen the Engineering

Science students faired sll.ghtly better 4n transfer to four-year

schools with an average transfer of some Y6 credits. Civil and

Electrical, Technology students received between 55 and 65 credits

(18)
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r .

on transferring with an average of some 60 credits. Although some

of these transfer credits may be for work completed at the College

40
afte graduation (Calculus 3, Calculus 2, etc.) it does indicate a

tfigh degree of acceptance-27Your year institutions of the credits

taken at the,Community College.

.P

D-52,. Strengths and Weaknesses Of the Program

Although subjective in nature, the essay responses gave additional

insight into the overall success ofthe Engineering Science and

Engineering Technology programs in meeting the needs of its students.

Classified into broad general categories, the respondents indicated:

41
1. All the programsspffered at the College were technically sound,

with Engineering Science more transfer or1iented.

2. That additional mathematics courses sh uld be included within
4-

the technical programs, not only to provide a better sequence

for those transferring-to othe -schools, but also to provAde

those students that are occupationally oriented a greater back-
.

ground in mathematics.

3.. Certain laboratories, especially in electronics and,iihysics,

should be updated.with more modern equipment indicative of re-

.
cent developments in electronics.

. - (19)
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SECTION E

,...

t 4 .

College Survey (1/

. r 9
,

A survey was' sent- to the Dean- of the 26 colleges listed in Appendix

"D" to which our students transfer.. Of these 26 colleged, some `1,

responded.to the questionnaire. Of those ?responding, all indicated

they accepted direct transfer from the Engineering Science program

with some 80% accepting transfers from the Technology Curricula.-
-

However, many pf these schools have found the graduates of the tech-

,
nology programs deficient in mathematics. Based upon their past

experience, a number of these schools are insisting that students .

transferring,from the technical curricula have at, least Calculus 2:

This decision is based on their5perience with a student who enters'

'41°

their program without Calculus 2 does not have the mimum mathem-

11

atics requirements that are prerequisites of their technical subjedts.

This requirement in many instances requires the technical ,student to

remain at Westchester Community College to complete this requirement

prior to transfer, thus delaying his entry into the four-year-school

for at least six months and in many instances for a full year.

41-*

In the area of phyiics and'chemistry the colleges surveyed were less

emphatic. Most accept the Technical Physics Iand II taken by stu-
i.

dents enrolled in the technicai.prOgrams but do require in mans

cases that transferring students take Modern physics (either at

Westchester Community College or their institution). The same holds.

true for the normal chemistry requirement.

(20)
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Although alrye colleges surveyed accept direct transfer from the

Engineering Science Program a follow up did indicate that the phys-

ics sequence and elective (options) offered in this program be fur-
,

ther studied to maximize the transfer, potential of the program.

Of special not were:

a.. reduction of the physics requirement by one term.

b. introduction of thereto dynamics and electrical engineering into

the program.

c. introduction' of a computer science option.
gn.

Each of these should be studied. However, since they do not signifi-

cantly affect transfer opportunities (as does the math requirements)

and do not have a common denominatbr they must be treated on an in-
.

dividual basis apart from this study.

A

(21)



r-i. Survey Conclusions

.

SECTION F

Based upon the results' of the surveys (both currerft and graduate),

as well as the anticipated.trends in future enrollment, the follow-

4

At'

ing conclusions are offered with respect to the En neering.Science

and Technical Programs that are offered at- Westch ter Cordhity

College. These are as follows:

a. The survey indicated that the Engineering Prograin, Technical

and Engineering Science, offered at the Community College are

* of high quality and basically satisfy the need of students en-

41 tering each of the programs.

b. That all of the-students enrolled in the Engineering Science

program transfer to a four-year institution, with approximately

50% of those enrolled in the Technical program transferring to

four-year schools (predominantly full Engineering as opposed to

Engineering Technology).

c. That of those transferring to four-year schools from the Tech-

nical Program, approximately 35% remain to take additional course

work 'at Westchester Community College. This°course work is nor-

mally in the area of higher level mathematics as well as Inorganic

Chiamistry and Modern Physics.

d. Students continuing at Westchester Community College, do so to

meet the requirement of four-year schools.. This requirement

forces many of the students to be "out-of-sequence", th4s delay,

ing their entry to a four year school by at least six months

and in most instances one year.



,

e. "Out- of'sequence" is primarily caused by a deficiency in math -''

'ematics and not physihs or chemiitry.
. /
All of the-technical program offered allow flexibility for

. .

tudents to take these higher level courses. However,

many students deciding to change their career goals and trans-

fer to a four-yearzinstitution have become "out-of-sequence".-

Thus, the .technical program does not totally satisfy-the needs.

of students enrolled in their program.

g. Based upon past trends and the number of students enrolled in

the technical programs, as well as future predictions and econ-

omic restraints, it is practically impossible to offer a dual-
,

41
ized program within each of these disciplines to satisfy both

the students interested in direct entry into the job market

versus .those desiring to transfer to a four-year school.

h. Those students enrolled in the technical curriculum and not

transferring to four-year schools desire additional mathematic
. .

courses over that presently required.

i. isolated differences exist within each program with respect to

w
physics, chemistry and electives and are best treated on an in-

I

dividual basis.
i

j.' To maximize the transfer potential the the engineering 'science

program should investigate the:

(1) reduction of the physics requirement by one term.

(2) introduction of thermodynamics and electrical engineering

into the program.

(3) intieduction of a computer science option.

(23)



Baged upon the'above, it is evident that certain changes, are required

within each
.

of the-technical programs. These changes (to have maxi-

mum benefit) should occur within the common core. In addition, this

common core should agree with the overall core requirementas cur-

rently being evaluated by the College. The following section indi-

cates'the 'suggested core'modifications as well as'the methods of

implementing the recommended. changes.

F-2. Problem Identified

Based on the lurvey results it is evident that the math requirements

is the most critical and common to all programs. Each Of the Techni-

cal programs require their students'to take algebra-trigonometry or

higher in the first semester with only Electrical requiring an addi-

tional mathematics (Precalculus or higher) in the second year. The

sequence and level of theserequirements invariably places the student

"out-of-sequence" with'respect to his change in goals thus affecting

his transfer to four year colleges.

The obvious solution is to require all students to take algebra-
',

trigonometry and Precalcults during the first year. This would give

,those students intending to transfer the opportunity to_take.Calculus

I ind.Calculus II the second year. -However.the faculty involved

lm.the technical programs have resisted this in that it would require

an additional four credit course inan already tight prograM and-as

such would. necessitate the dropping of technical electives.- In addi-

tion, the Technica,1 programs have continually stressed the importance

of physical application versus "pure math" (especially for their

(24)
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,non-transfer oriented students) in algebra-tri onometry and

Precalculus.

The problem then is to develop a mathem atics sequence that will:

1. Give technical students desiring to transfer'the ofOrtunity

to complete Calculus II prior to graduation,

2)1, Give technical students not transferring a better background

in Mathematics with emphasis tri practical application.

3.. Develop acadekl.pdlly sound sequences.that will satisfy the fac-

ulties involved in mathematics and the technical programs, i.e.,

credits/course content.

F-3.'Resolutionjpf Problems

Of the three problems identified the first two can readily be re-

solved by the seqtencing of courses so that'students.elpcting,to

transfer can take Calculus I and II. during their second year by

utilizing the options that currently exists. This assumes that the

prerequisite (algebra & trigonometry and precalculus) be taken in

the first year. The inclusion of these prerequisites would require

modification of the existing Technical Progtims.

-However, the'Technicql Programs have a valid argument in that the

twd existing curses (while quite satisfactory froma pure math
AV

viewpoint) do not include substantial-technical application of the

theory presented and as such are not totally approprlate for theimi,

non-transfer oriented students. In addition they are concerned

that any 'significant increase in the math requirements would result '

(25)
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3;14 a corresponding decrpase in technical electives taken. Thus,.

they conclude that adoption of the current mathematics sequence

would have significant negative affect on their non-transfer

students.

O

These concerns can be resolved by the development of two new math-
. ,

ematics courses which prepare students for the calculus sequence

(Calculus I, etc.) and at the same time stress technical application

(4 the theory covered. These new courses would be:

'.Technical Mathematics 1 - 3 credits

This course includes topics in Yeview of basic algebra, parctical

geometry with trigonometry functiohs and ratios and portions all

included. Technical applications are discussed throughout the course.

Technical Mathematics 2 with Calculus - 31''credits

A continuation of the topics included in'Technical Math 1 applied

trigonometry, linear equations with more than one variable, func-

tions with introduction to differential and integral calculus.

Technical applications are stressed.

These new courses would be required of all technical students aud

would replace the existing sequence of algebra-trigonometry and

precalculus.

It is also recommended that enrollments in the6e courses should be

based on the preparedness of the student. If the student is found.

deficient, a suitable program of study should be recommended which

(26)
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may include the existing sequence (algebra & trigonometry and pre-
.

-calculus). This will result in f total of 8 credit hours versus

the then normal 6 credit hours.,

These courses (a ebra & trigonometry and precalculus) ,should to

modified slightly to include more.technicalexamples. This can be

accomplished by offering.special sections or the technology students.

With the inclusion of these two math courses, the followiyg benefits

are derived:

1. Air students enrolled in the technical program will have a

stronger mathematics background regardlesS,of-their4choice of

trans;er versus occupation. 4

2. 'The problem in "sequencing" for those desiring transfer will be

reduced in that these new courses wculdbe taken during the

first year.

Thus, those students desiring transferring can take advantage

of the'current flexibility provided in each of the Technical

programs for Calculus I and Calculus II during their second year.

3. -The ,impact of these modifitations on each-of.the. technical pro-

gramb will be minimal in that the math requirements will be in-

creased (decrease in Electrical Technology) by only 2 credits

.
(with a corresponding change in Technical electives). In fact,,

it Mill have a significant benefit in that all students will

have a better mathematics background.



4. With adoption of this new core requirement each of the Technical

Curricula will meet the requirements for ECPD Accreditation. Ex-

cerpts of the "ECPD Accreditation Requirements" are listed'in

Appendix "E".
At

411.F-4. Method of Implementation

In order to insure that the proposed'recommendationstare adopted and

included in the program the following steps are suggested:

1. Copies of the study with the proposed recommen ation are to be
4-

submitted to the faculty of each Technical Program for their re-

view and comment. This review should also include recommenda-

tions as it effects the technical electives.

2. The Mathematics Department-should be requested to develop(the new

math course, i-.e., Technical Math'I and Technical Math 2 wit.t

Calculus along the lines indicated:.
/

3. Upon development of these two courses, a request for review by

the Curriculum Committee of the College Senate should be made

subsequent to discussion and recommendation by the entire Fac-
..

ulty Senate.

The Faculty Senate should then forward their recommendation to

the President and the Board of Trustees for their approval, and

4*
if so approved, the modifications suggested should be implemented.

5. Upon implementation, a copy of each of the revised Technical.i)ro-

grams should be, forwarded to the State University of New York and

the State Education Department.

(28)
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150111 4

170119
. 190615
190616

elk 090211.
090212
083511/081521
091011

ENGINEERING SCIENCE (A.S.)
TYPICAL PROGRAM

First Year
o

First Semester (Fall)
Composition & Literature I or English I
*Calculus I
General Inorganic Chemistry I
General Inorganic Chemistry I Lab
Engineering Physics I (Mechanics)
Engineering Physics'I Lab
Thysical-Education
Engineering Drawing I

, .

Second Semestei (Spring)

.Appendix A
?Page 1

Credits

3
'4

4

4

0

1
2

Total Cr4dits tg

150121.
170129
180625
4.90626
091922
091923
083514/083524
070461

CoMposition & Literature II or English II 3
Calculus II 4

General Inorganic Chemistry II '4

General Inorganic_ Chemistry II Lab 0

Engineering Physic /II (Heat, Light & Sound) '4

Engineering Physics II Lab . 0

Physical Education . 1

Computational Devices 1

Total Credits 17

*Precalculus is a prerequisite for Calculus. .Students with less math prep-

. aration must consult with the 'Engineering Science Chairman for the proper
math sequence and should expect to take more than four semesters to com-

plete their course of study. Also note that, in general, Engineering ,

Physics I must be taken with Calculus-I.

170139
091933
091934

., 091032
4 070431

170149
AD 091945

091946

Second Year

First Semester-(Fall)
Calculus III"
Engineering Physics III (Electricity & Magnetism)
Engineering. Physics III Lip
*Statics
Computer Programming, Fortran IV
Social_ Science Elective

\

Second Semester --(Spring)
Equations-

Engineering Physics IV (Modern Physi
IL Engineering Physics' IV Lab

*Dynamics
Social Science Elective
**Engineering Elective

Credits

4

4,
0

3

Tottl Credits 17

4

4

, 0

J(

3

3
4-5

Total Credits rirn

*Chemical Engirieering students take Quantitative Analysis, Chemical Engi-
neering Operations, and Organic Chemistryvinstead of Statistics and ..

Dynamics and engineering elective._ .
.

**Mechanical and Ciyil Engineering students elect Strength of Materials and,,

"Materials Testing Lab,. ElectricaEngineering students elect Passive and

Active Net and AC C
l.

i.icuits,l,4 ..



0

170117
190211
190212
091011.
,530011
083511/083514

CIVIL TECHNOLOGY
LOGICAL SEQUENCE OF PROGRAM

First Year

First Semester,/Fall)
-Composition & Literature I or. English I '3

Social Science Elective ..'

,, 3

*Algebra & Trigonometry (or more advanced math) 4

*Tech Physics I (Mechanics)
*Tech Physics I Lab :

Engineering Drawing I
Engineering Laboratoiy 1

Physical Education , 1

Total Credits' nr

Appendix AL
Tage 2r

Credits

0
2

p

*Students not meeting,the Mathematics requirement of 170117 should register
for Basic Concepts of Mathematics. Physics cannot be taken until 170117

is takdh.

150121

190223
190224
530913
53021
083521/083524
530922

090830
090831
090833
530932
530933
530931

4, 530934

530943
090841
090843'
090840
530941
530942
090844

Second Semester (Spring)
Composition & Literature II or English II 3

Social Science Elective. .
3

Tech Physics II (Heat, Light &,Sound) .
4

Tech Physics II Lab - 0

Architectural Drawing I-' 2

Constkuction Methods and Materials
, 3

Physical Education 1

construction Laboratory 1
. . ,,, .-. 0 Total Credits 17

Second Year-
.

First Semester
r Elements of Strengthiof Materials

Structural Design I .

Surveying I
**Environmental Problems & Controls
**Environmental Lab
Construction Estimating
Materials Properties-

Second Semester (Spring)
Architectural Design'
Structural Design II.
Surveying II
Highway Design
**Construction Management & CPM
Contracts & Specifications
Materials Testing Laboratory

Credits

3
2
3
3
1
3
3'

Total Credits rg.

2
2
3

2
3
3

1
.Total Credits- rc

**Students meetingthe requirements for advanced mathematics and electing

the mathematics option may substitute courses from'the Calculus sequence

for these technical courses.
NOTE: Students taking the higher matliematics sequence,ca take Physical

Education in the second semester of the second year. '
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ELECTRICAL TECHNOLOGY (A.A.S.)
LOGICAL SEQUENCE OF PROGRAM

First Year

Appendix A
Page 3

First Sequester (Fall)

Credits

150111, Composition & Literature I or Ehglish I 3

170117 *Algebra.& Trigonometry (or more advanced math) 4

190211 Tech,Physics I,(Mechanics)___ 4

190212 Tech Physics I Lab 0

091011 Engineering Drawing I 2

530011 Engineering Laboratory .
1

090911 Introductory DC's Circuits 1

090912 Ifitzoductory DC Circuits Lab 1

Total Credits IV
e

*Students-not meeting the mathematics requirements of 170117 should register

for Basic Concepts of Math. Physfci cannot be taken until 170117 is taken.

15031
17021
190223
190224
083521/083522
090921
090922.

00931/090932
, 090933/0.90934

090935/090936

090941/090942
090943/090944
090945/090946

083521/083524

Second Semester (Spring)
Compositift & Literature II or English II
Engineering Mathematics - Precalculus,
Tech' Physics II (Zest, Light Sc?und)

TechPhysics II Lab
Physical Education
Intro AC Circuits Analysis
Intro. AC Circuits Lab

Second Year

First Semester (Fall)
Electrical Maclinery & Feedback Syst
Semico ductor & Vacuum Tube Electron
Electro ic. & Frequency Sensitive Circ
Social cience Elective p

**Elective (Technical or Mathematical)

Second Semester (Spring)
Energy Conversion & Control and Lab
Solid State & Vacuum Tube Devices and Lab,
Microwave & Communication Theories and Lab
Social Science Elective
Physical Education

3

4

4

0

1
4

1

Total Credits. 17

r

s & Lab
s & Lab
its & Lab

4

4

4.

3

3

tal Credits 18

4

4

4

3

1
Total C -dits

**Students who meet the requirement for higher mathematics may'sel ct an ad-

'ditional mathematics course or substitute a technical elective su h as
advanced electrical courses 090947, 090937, 090951, 090952, 091095 , or

090956'With approval of the department chairperson. Students who ave al-

ready completed six credit hours within the social.}} area prior to

thesecond year may choose a mathematics elective atechnical elective
such as courses 090947 or 090937. Other electives are 090938, 09094

090953 and 090954 in addition to the-courses previously mentioned. tote:-

Six credits of Social Scienct are required for graduation.



MECHANICAL TECHNOLOGY (A.A.S.)
LOGICAL SEQUENCE OF PROGRAM

First Year

Appendix A
Page 4

Credits

190211

First Semester (Fall)
*Tech Physics I

-.109212 *Tech Physics I Lab 0

150111 *English I.or Composition &Siterature I 3

170117 *Algebra & Trigonometry 4

091011 *Engineering' Drawing I 2

091022 *Mechanical Laboratory 2

083511/083514- *Physical Education 1

Total Credits IC.

190223
190224 .

150121

091023
won
051024/

090844
090939
090940
091035/'

')

091030
091031
091036/s
083521/083524

Second Semester (Spring)
*Tech Physics II
*Tech Physics II Lab
*English II or Composition & Literature II

*Social Science
*Manufacturing Processes
*Engineering Drawing II
*Mechanics I or Statics

Second Year

First Semester (Fall)
*Materials Testing Lab
*Electric Motors & Controls
*Electric Motors & Control's Lab
*Mechanics II or Strength of Materials
*Fund. of Heat Power/Hydraulics
*Fund. of Heat Power/Hydraulics Lab

Second Semester.(Spring)
*Social Science
*Mechanisms
*Mechanisms Lab
*Mechanic's III or Dynamics
*Physical Education

Typical
Tool Fixture Gauge Design & Lab
Surveying I
Computer/N.C. Prograiming
Gen. Inorganic Chem. I & Lab\

**Other

4
0

3.
3

3

2

3

Total Credits lir

Credits

1
3
1
3

5
0

Total Credits 17

34
2
0

3

1

Total Credits :7
Technical Electives it 't

_2_ _Fund. -Ht/Pwr Hyd II & lab 5

3 Machine Design & Lab 2

2 Produqion Planning & Lab 4

4 Gen. Inorganic Chem. II & Lab 4

3-4 **Other , v 3-4

IT' 1-7-

*Required courses; 68 credits needed for graduation r

**Other electives may be substituted by prior/approval, in writing, by

Department Chairman.
NOTE: Following are offered both semesters:

Calculus seguenCe, 4credits each; Computer_Programming FOrtran (3,cr.)

Special program options may be arranged for students interested in

Civilp'Electrical or Businest.
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Appendix" B

,x

WESTCHESTER COMMUNITY COLLEGE
"VALHALLA, NEW YORK

Current Student Survey

NOTE: If more than one choice is applicable, please so indicate.

1.

2.

3.

4.

5.

6.

9

Why/did you choose Westchester Community College?

a) i programs offered
,-,

b) ocal college

c) inan5J4. consideration

d) other (please specify)
4

What curriculum o department were you enrolled in at Westchester

Community College?

What was the highest math course taken at Westchester Community
College as part of,your degree program?

a) Algebra & Tiigonametry

b)- Precalculus

c) Calculus.I

d) -Other (Please specify)

Do you intend to take any other math courses at Westchester Community'

College after completion of degree requirements?

a) Yes Plea #p specify

b) No
04

Do you plan to trarii/er to a four -year institution?

a) Yes

b) No

If so, what institution?

What degree program?

Full time. z ?art tie

39
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4

WESTCHESTER COMMUNITY COLLEGE'
VALHALLA, NEW YORK

Post Graduate Survey
4

/

Appendix C
a

NOTE: mare than one choice is applicable, please so indicate:.

\ly)

did you attend ,Westchester Community College?

a) prograis offered q) consideration

b) local college d) Othei (please specify)

2. When' did you giaduate,frain'Westchester Community College?

3. What curriculum or department were you enrolledjn Westchester

Cammunity'College?

4. What was the highest math course taken at Westchester Community
College as' part of your degree 'program?

a) Algebra & Trigonometry

b) Precalculus

c) Calculus I

d) Other (please specify,)

you take any other math
after completion

5. Did courses.at Westchester Community'Col-

lege gree requirements?

a) Yes _2? (Please specify)

b) No
.44e

Its

6. Did you transfer' tio a four-year institution?

a) Yes b) 'No

-7!. If so, what institution?

of de

What degree program?

Full time Part time

8. How many credits were required for graduation?

9. When did/will you graduate?

- 10. Are yOu ernitioietiCT a) area of study

b) related field

O) other

40
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Appendix D

WESTCHESTER COMMUNITY COLLEGE,
75Grasslands Road
Valhalla, New York

TRANSFER SURVEY

Directions: Pleade answer each question in the spice provided. More

than one answer is appropriate. Please indicate in order

of preference.

-

1.. Does your institution accept Associate Degree transfers from

community colleges?

.a. Yes b. No

If yei, approximately how many Credits do you accept from their

Adsocihte Degree? e

0-15 15-30 30-45

2. If so, from which program do you accept transfer students?

a. Civil Technology

;13: Electrical Technology'

c. Mechanical Technology:
ro

Id. Engineering. Science r

e. Chemical Technology,

45+

3. How many graduates of Westchester Community College are enrolled

at your institution?

Currently ,*. Last 5 years

,
,

.

: 4. Bow many graduates of Westchester Community College have success-

fully cdmpfeted the degre requirements at your institution during

the past ;5 years?
, '

. 1.
, .

5. ,..How.do you find the Westchester Community-College graduates'

preparedness in Mathematics?

a. ,Excellent

Good'.

c. Average, .

BelOwAverage
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(3)
,Appendix E

NeSpOndent
#

Oestion #:
.

.
, , 1

.

38 b,c 16
a . lb

Technology &Cale. II a-Cale. II a
"1"4 . .,

CEt PT 70/66 1978
.

39 b c 75

'Civil
Techno .., &Cale. III a-Diff. a.. a

. Manhattan
CE PT -3 66 '1978 a

40 a,c

a,b
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