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PREFACE

, This final reporerepresents the results of a

comprehensive science evaluation project conducted'at Hudson

.County Community College. Thisfproject was made possible througti,

a grant (Project Number 1201H17063) awarded by the Minority
k

Institutions Science Improvement Program of Ihe Uni.ted States

Department of Education. The project involved the cooperation of

students, staff, faculty and administrators. Members of the

Science Improvement plan Committee played a central role in all

gspects pf the project.

, Rosa Casillas and-Katherine McNeely assisted in the

preparation of this. repOrt. A special debt of gratitude Its owed'

to Jennifer Mast who assisted in all phases of thisproject,from

the preparation of the initi3I proposal to the preparation of

this final report.
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I. IiTTROpyCTION

. Hudson County Community_College is licensed by the Boar.d

*of Higher Education of the State of New Jersey and fully

accredited by the commisgion on Higher Education of the-Middle

States Assbciation of Colleges'and Schools. The fall, 1982

enrollment is-approximately 3,500. Students are enrolled in

one-year certificate and two-year degree programs. While the

colege offers courses-at its.various college centers, it also

enters'into Contractual arrangements with other accredited

postsecondary.institutions for the use of faculty ind facilit4es.

All students are Hudson County Community College students, pursue

community college programs) and receive'certificates or degrees

.issued by the community,college. At present contractual

relationships exist with three cooperating -institutions: Jersey

City State College, Saint_Peter's, College,'and New Jersey_
,

Institute of Technology.* in almost all Cases. students attend

Classes at'either bne of the cooperating'colleges or the college

centers. There are exceptional circumstances that require-a

split. schedule.

.%`The college was awarded a Minerity Institutions Science
.

Improvement Program Design Grant to conduct (8/01/81-07/31182) a

oromprehensive sMnce evaluation project. 'This,project`focused

on cience course requil'ements science facilities,',Apd science

needs. While the college offers allied health, business, public

and human seryices, and technology programs and requires that

each degree candidate complete at least 21 general.education

credits, no4beneral or introductory level science courses are

offered at the college centers% The main reason for this

* Prior to the. fall 1982,semester, ,technology programs were

offered through a ..contractual arrangement with Stevens Institute

of Technology.
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deficitncy Is the lack of laboratories. The recently developed

Science,and Technology Center provides a site for the development

of suet? laboratories.

. The open access policy of the college results in a.

situation in which-a number of students enter with no formal

exposure to-science education. In addition, the level of

, scientific literacy required in many occupations and of informed

citizens suggests that high school science courses may not be

sufficient. Sirice more than 50 percent of the students .at Hudson

County Comunity College are over the:age of 25, it-is likely that

recent revolutionary developments in ph.W.cs; biology, and

'chemistry have made their scientific knowledge obsolete.*

In order for the college to ttilfill*its'mission of

providing quality educaton to the residents'of Hudson county,
o

N.J., the college has placed science development among its major

'commitments.

The activities Of this project were coordinated by the

Science Improvement Plan Committee. The proposed objectives

(ection JI) and activities (section III) of the project have

been accomp.lished. The next stage in the implementation of the

college's science improveme0 plan calls for the development of

an InstitutiOnal Proposal to be submitted to MISIP. That

*proposal will be based on the findings.and conclusions contaiped

in this report.

The college offers certificate and degree programs,in computer :

'sciences. The matherotics and social science offerings are also
sufficient to meet the needs of the college's students.

2



II. PROJECT,OBJECTIVES

The 'statement of project objectiyes which appears below

has been taken 'from the college's MIS proposal.
ir

The objectives of Hudson Couney Community College's MISIP

Design Grant Project are'as follows:

- TO conduct a comprehensive analysis'of the College's

science courses in regard to their ability to

adequately,prepare'Students for careers in the fields'

in which HCCC dffers degree and certificate programs

- To conduct an assessment of the adequacy.of the

College's available science facilities including
/-

library materials, equipment, and labbratories

- To identify the physical (Technoldby), biological

and Social science curriculuiii needs of the College's

.General Education and Basic Skills programs

- To examine the College's approabh to science.instruc-,

tion in the specific degree and certificdte programs,

the Bilingual Option, tAe General Education offerings,

and.Basic Ski.11s courses

- To develop an institution-wide science improvement

plan for the development of science curriculum and

reSources over a five-year period

,In order to achieve the above objectives, the college will

undertake a series of activities4beginning with the establishment

of a Sdience Improvement Plan Committee.



The Science Improvement Plan Committee was established at

the beginning of the project. The committee is chaired by the

Dean of Academic.Affairs and incljdeS representatives from each

of the science related, mathematic, basic skills and bilingual

programs. The Dean of Adm4oisttration is also a member.* .The
4

'Dean of Academic Affairs, the Dean of Administration ahd their

staffs conducted the activities of the project.** The results of

these activities were brought to the committee. The

deliberations of the-committee were communicated to the college's

Academic Council and to the President's Cabinet.

As a result of the-evaluation e t'he college's science

needs, a Science and Technology Center was established during the

summer, 1982. At present stydents in the electronics technology

program take their courses at this location. The college.has

equipped the necessary laboratories associated with that prcgram.

The college has been awarded,e federal vocational education'grant

(FY'83)' for a project entitled "Integratipn of Micro omputers in

Electronics Technology Curriculum." The equipment cquired

through that grant will supplement the existing computer

equipment in the Learning Center and in the Computer Center.

There are four science related programs at Hudson County

Community College. These are: Electronics Technology, Chemical

Laboratory Technology, Medical Record yechnician, and Medical ,

r,

*- A membership list of'the 4cience Improvement Plan Committee
appears in Appendix A.

** These activities are described in section III "Project
Activities."
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Assisking. An analysis of the courses in,each bf these.programs

and of graduates'of the programs indicates that the programs are
:

successfol in preparing students for careers in, the area of their

training.* The plans of the college call for,the expansion of

the present technology programs and the davelopment of necv

techno2ogy and engineering.programs. The'college plansalso call

for the development of additional allied health programs. While

specialized courses are offered in the iechnology pnd allied
IP

health programs,'the college does not offer general science

courses nor does it have laboratories for general science,

chemistry or biology classes. Ch-emistry-courses are.taken on the

caMpus of New Jersey.Institute of Technoloby, while biology

courses are taken on fhe campus of Jersey_City State College.

These arrangements are accomplished through contractual

agreements between Hudson County Community College and each of

these cooperating colleges. The fact that we do not offer

general science courses means that students may have to take

specialized courses-,without prior'expOsure to fundamental

courses.. Faculty in allied health and technology'have suggested

that.their students would be better prepared for their programs

if they had prior exposure to such courses.

The abience of general science courses limits the general-

education options available to all students at the_college.

At present it is possible for a student in business or public and

human services programs'to graduate without an exposure to'

* During the summer, 1982 the Medical Assisting and Medical
Record Technician programs received full accreditation from their
respective professional associations and the Committee on Allied
Health Education and Accredition of the American Medical
Association.
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' one laboratory sCience course. .In order to expand the general

education optfons, students must be provided with the opportunity

of taking a laboratory science course. SoMe level of scientific

literacy is necessary to function "as an informed citizeb.

Finally, the existence of.such courses will'attraci students to

sCience grid science related programs. Hudson County Combunity

College is ap open access institution. We are philosopAically

xommitted to this policy. One result of this commitment is that.

a number of stucients who enroll have.had no high school science.

The.community cpllege piovides the last opportunity for such

students.to acquire some familiarity with scientific approaches,

concepts and methodology.

The library holdings of the college are sufficierit for the

courses offered in the existing programs. The college has an

ongoing_Oriodicals and books acquisiti-on program. In addition

to the college's holding's at Hudson County Community College's
.

Learning Center and at the Science and Technology Center, all
c(

' Hudson County Community College students have access to the

library at Jersey City State College. _Technology students also

have access to the library at New Jersey Institute of Technology.

The development of additional laboratories at the Science and

Technology Center will necessitate the acquisitiOn of additional

libra.ry holdings to be placed at that site.

The combination of the MISIP grant and Che college's

contributiOn of additional staff time has made 4t possible to

achieve the objectives.ot this project. The major activities



conducted, quantitative res t's of these activities, and a

comparison between science ed cation at Hudson County Community

College and science education
ra

ffered at two-year colleges

throughout the country and in th region are presented in section ,

III "Project Activities."

'The Science Improvement Plan Committee will continue to

function. The committee will cbptrib te to the formulation of an

Institutional Proposal to be submitted ta MISIP. The committee
ato

will also continue to contribute to long range plans of the

college.

III. PROJECT ACTIVITIE

The statement of the project activitie which appears

below has been -taken from the.callege's respons (April 21, 1981)

eo the concerns of the MISIP panel and.staff (Marc 30, 1981)

regardiag the original proposal.

- To conduct need assesSments

- To analyze institutional science resourceS

- To examine alternative' modes of science instruc ion
_

- To design and disseminate questionnaires to stude tsc(

and faculty concerning ,sciencè needs, strengths,

weaknesses

- To interview faculty and adrikinistratprs concerning

science needs; strengths; and weaknesses

- Tovisit other two year Colleges with similar st6dent

bodies

- To analyze all data'

7
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, - To present an interim regort to,the Science mprovement

Plan Committee 9 . -,

-' To work with the Science Improvement Plan Committee in

the development oT recommendaiions.Und a4final report.

The recommendations and Final report will be submitted to

the Academic CounCil of the collpge. ft will-be a the basis of

this repOrt that the college will develop a MISIP I stitutiopal

Proposal.

While soM:\f these actiVities have been Oisbu's ed in the

previous section, the major activities are presented in his

sebtion. Committee members agreed that it was not necess ry to

. ,e.

conduct visits to other-two-year coLleges. In lieu of such

visits', catalogues Cf comparable institutions were examined.

Members of the staff and faculty associated with Hudson Count
1

Community College have the requisite knowledge for the

developmeni of..appr,ppriate science cburses and laboratories. Th

activities are,presented under the headings of: Literature

Review, Science at Colleges In The New York/New Jersey Area,

Faculty Survey* and Student Survey.**

111

,
* The faculty questionnaire, including the marginal fr.uency

\responses, appearsAn ApPendix B.
\!* The student quesTlonnaire, including the marginal freque
esponses, appears in Appendix C.
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LITERATURE REVIEW

The nature, adequacy, and extent of scientific education

and literacy of all segments of the American population have been

topics of increasing discussion and investigation. Since the

approximately 1,300 community colleges in the nation enroll over

four million students,"one would expect thi'S national concern to

be reflected iq. the literature focusing on the community college.

Recent-publications suppor.t this expectation. A 1979 NSF

sponsored survey of administrators, faculty, and students at 168

COMMUnite colleges was conducted to assess percdptions of the

status of science education. (Westat, 1980). At approximately the

same time, an issue of New Directions For Community Colleges

(Brawer, 1980) was devoted to "Teaching..thé Sciences." This

volume contains articles devoted to'teaching innovations in -a

number of sciences and a bibliography of science teaching in-
,.

two-year colleges..

A number of studies utilize common dita collected from 175

community colleges (drawer and Friedlander, 1979). These data

include a review of the-literature on 12 di,cip1ines under NSF

purview, catalogs and class schedules, and responses to

questionnaires. The subjects covered and the percentage of
d/

colleges offering each"subject are: sociology (100), psychology

(100),.biology (100), economics (99), mathematics and computer

sciences (99), chemistry (97), interdisci441nary natural science

(93), physics (91), enginearing science and techniques (87),

earth/sciences (84), anthropology and interdisCiplinary social

sciences (79), and agriculture and natural resources (67),

Brawer and Friedlander (1979:10) point out that while many

9 .



community college students, are academically underprepared, "with

the exception of mathematics, academic departments do not

frequegtly address courses to the learning needs of this groWing

segment of the two-year college student population." They (Brawer

and Friedlander; 1979:23) go on to provide one 'explanation for

this:

Scientific literacy is also inextricably
interwoven with reading ability. Idegtification
of students with reading problems, the use
of reading tests as entry level prerequisites
to courses, and reading remediation for studenfs
who re4uire this type of intervention may all
be necessary before students can acquire even

. the basic rudiments of scientific knowledge.

An analysis (Clowes, 1980) of-the.function (transfer, general

education, work, and remediation) of science courses reveals that

instructors usually perceive their science courses to have more

than one function and that whi,le transfer,.general educatioa, and

ork functiOns are frequently combined, the remediation function

appears to be a discrete area. While 33 percent of mathematics

courses are remedial/developmental, the percentage for the

variOus science courses ranges from'J3 for chemistry, to 7 for

integrated sciences, to approximately 2 for biology'and physics

(Cohen and Brewer, 1980:233). Cohen and Brewer suggest that the

cothparatively high figures for chemistry may be due to the

requirements of allied health programs. The majority of the 168

sectiogs of natural sCience courses examined by Cox (1980:39)

were designated for general educalion.

This brief review suggests that within the community

cc!llege sector: (a) science courses are likely to be available

to transfer students, to general education students, and to work

10
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oriented students, (011-identical courses are likely to be offered

to students in the these three categories, and (c) it may not be

educationallY feasible to offer science courses5to students in

remedial/developmental programs. While students at Hudson County

Communfty College may continue their education at four=year

institutions, the programs at the college culminate in

certificates or Associate in Applied Science (AAS) degrees. That

is, the programs are career oriented. Brewer and Friedlander

(1979:22) recommend that students in programs of this nature

"should be afforded the opportunity of taking a science or social

science 'course suitable for their abildties andinterests."

SCIENCE AT COLLEGES IN THE NEW YORK/NEW 3ERSE1' AREA

The New Jersey Department of Higher Education requfrei

that Associate fin Applied Science degree programs contain a

minimum Of 20 general education credits. There is no

specification of course distribution within this requirement. At

present various groups within the state sys.tbm are working on a

more detailed definit4on of general education. A number'of

proposals contain the requirement thatAssociate in Applied

Science programs include science cOurses within general education

offerings. t.

In order to obtaiadata on present science requIrements

for the AAS degree at New Jersey community colleges, catalogues

of 12 of the 16 colleges (excluding Hudson County Community

rbllege) in the state were exaMined. Seven catalogues indicate a

general statement concerning the distribution'of science/mathematics

11
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requirement in AAS programs. These statements are:
A

Atlantic Community College - AAS degrqg requires-6 credits of

Laboratory Science and/or Math.

Burlinbton Community College - One course.from courses numbered
;

100 or above from biology, chemistry, geology," geograplify,

mathematics, physics, or physical science, or Introduction to

Logic.

Essex County College - Math or Science (6-8 credits).

Mercer County Community College - "Natural Science and

Technology. Two ,courses or demonstrated by minimum

proficiency."

MiddleSex County College 7 "A minimum of three credits in

mathematics or science."

Ocean County College - "Six semester hours of mathematics and/or

physical science."

.Salem Community College - "All students, regardless of degree-

area, are required to teke one or more courses in each of the

following education areas: English, math, flumanities, social

science end science."

The remaining 5 catalogues do not present required

distributions fo.74-RAS programs. In each of these cases

individual programs were,examined. The summary statement for

each of these colleges is:

Cumberland County Cpllege - No science,requirement for all ARS

programs. Requirement varies according to program.

County College of Morris - There is a,3 credit science elective

12
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(Natural Soierice or IntrOduction to Astronomy) for business AAS

programs. Other AAS programs are in engineering rekafted and

allied health fields.

Passaic County Communfty College -.No science requirement for all

AAS programs. Requirement varies according to program.

Yothertet County b)llege While.no science requirement exists for

all AAS programs, a science requirement does appear to exist in

most programs.

Camden County College - No science requirement for all AAS

programs. Requirement varies according to program.

Hudson County Community College is located in a county

that is 100 perbent aban. A,majority of its students are

minority students from low income families. In order to assess

science requries at coileges with slmilar student populations,

catalogues of 5 of the community co//eges at the City Universi..ty

of New York were examined. The summary statement for-each of,
,

these colleges is:
..,-/

.3

(---

Bronx Community College - The general requirement appears to be

biglogy or astronomy (3-4 credits). It is also recommended that
...

N.

students who may later transfer to.a four-year college substitute,
4( _

a laboratory science from among biology, chemistry, physics, or

astronomy.

Hostos-Community College - While there appears to be a science

requirement for each Of the AAS degrees, the requirement varies

,

with pTogram. The courses are: natural science (4 orediti),

anatomy and physittlogy I 4 II (8 credits),-and biology (4

credits,

13



=- Kirkgsborough Community College'- The following appeaPPS to be a
,

requirement in each of the AAS degree programs. Biological

science, mathematics and computer science, or physical science (4

credits).
c

Queensboroug6 Community College - The follo.Wing appears to be a

requirement in each pf the AAS degree programs. Laboratory

science course selected from biology,wchemistry, geology, or

physics (4 credits).

While science requirements for the AAS degree differ among

these colleges, students at each of these institutions have an

opportunity to take science courses. The recently developed

Science and Technology Center at Hudson County Community College

provides the college with a facility at which it can offer

laboratory paed science courses. In order to offer such
,

courses additional laboratories must be developed. At present
- 4 ,

the only laboratories at the site are laboratories associated

with the electronics technology program.

FACULTY SURVEY

0 .

A questionnaire was distributed to 214 Distructors. The

return rate was approximately 50 percent (104). The faculty

questionnaire, including the marginal-frequency responses,
(--

appears in Appendix B. While the questionnaire deals with^

numerous aspects of science/mathematics education at the college

and the role.of computers in the educational process, this

discussion focuses on the res'ponses to questions concerning -
,

science education at Hudson County Community College.



At the time of the distribution of the questionnaire the

respondentswere teachipg coursea in 23 ac4demic areas (Q.9),*

.Their highest degrees represent 25.fields of graduate study

(Q.8). Seventy-five percent had been teaching at the college for

more than one year, while 30 percent had been with the college

for more than 4 years (Q.11). These data Indicate that

respondentshave had an Opportunity to develop a familiarity with

the college, its programs, and its students.

Eighty-five percent (85 of 101) of the respondents

answerbd yes to the question: "Should the college institute a

science requirement for degree program students?" (4.18).

Eighty-seven percent (90 of 104) either agree or strongly agree

with the statement: "All students at the dollege should be

-' exposed to a core curriculum' which includes at least one science

course" (Q.30). The percentage of instructors indicating that a

science requirement is appropriate for each of the college-"s.

programs (Q.19) is:
Accounting**
Child-Care

, Criminal Justice
Data Processing
Human Services-
Management
Public Admistration
Real Estate & Insurance
Secretarial Studies

69
80
78
83
79
78
71

57
58

(94)***
(99)
(96)
(97)
(97)
(96)
(94)
(91)
(89)

A majority is in support of both the general4prOposition

concerning a science requirement and of the specific proPosition

concerning a science requirement for each of the college's

programs.

* Number in parenthesis refers to item in questionnaire.
Questionnaire appears in Appendix B.

-

** Eachtof the following programs has a science requirement:
Electronics Technology, Chemical Laboratory Technology, Medical
Assilting, and Medical Record Technician,

\

*** Total number of responses.

15
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There is almost universal agreement (99 of 101) that if

the college were not to institute a science requirement, the

college should'make science courses available as electives-

(Q.22).
;

The frequency distributions of titles suggested for the

required (Q.20)- or elective (0.23) science courses* are:
.

General Science
(Principles, Introduction,

Required Sciehae ,Elective Science
CourseS Courses

N %_ N. X

-37Fundamentals, Basic) A4 44 39

Biology
(Survey, Introduction,
Principles) 25 25 27 25

Chemistry
(Introduction, General,
Basic) 11 17 18 ' .17

Physics
(Introduction, General) 11 11 12 11 G.'

Sciefice, Technology &
Society ' 8 8 5

Man & His Environment 4 4 6 6 .

...

Total 101 101 107 101

The rank order of courses is identicaI for both required.

and .elective alternatives. In each case the general science :..

.4,

course is the modal response. The fact that biology is the

second most frequektly Mentioned 'option may be due,to the fact.

that the college's*two allied health programs (medical record

technician and medical assisting) include anatomy & physiology
,

courses. Instructors in each of these programs have indicated

that their students would benefit from a laboratory science

course before.they enroll in the the anatomy & physiology

,

courses.

*Responses indicating mathematics, computer science, and social
science courses are not included.

16 J.; 20.
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While a general science course would provide a foundation

for advanced courses in allied health and technology programs,

the benefits of such a course are not limited to these students.

Seventy-eight percent of the instructors either agree or strongly

agree with the statement: "One general science course would make

an important contribution to the ability of non-scierte graduates

to participate in a more informed nianner in roles as citizens"

(Q.30).

Both the career oriented goal associated with the allied

health and technology programs and the informed citizenship goal

are consistent with the educational philosophy of Hudson,County

Community College. The college's comprehensive self-study

(Hudson County Community College, 1980;II-2) contains the

following expression of the co1lige's philosophy:

Members of the Hudson County Community College commantty
subscribe to the fundamental pogition that democrAic
society -requires the extension of some form of education
to virtually eyery meTber of the population. In 6ddition,
they recognize one of the principal functions or our
educational institutions to be the enhancement of
individual capabilities aod the simultaneous contribution
to self-realization. Finally, they recognize that ---

educational institutions serve the welfare of the broader
sodiety by'preparing individuals to play effective roles
as aitizens and participant4 in the occupational
structure.

Students who are not academiC#12y prepared to master

certificate or-degree level work must take remedial/developmental

courses in reading, English, and mathematics. Credits fo4 these
or

basic'skills'courses are not included in the credits for degrees

and certificates. No student who is deficient in one of. the

basic skills areas is permitted to take a college level course In

that area. While 72 percent of the respondents (Q.27) indicate

17



thatabasicskillssciencedded to the basic

skills cjferings, the college does not plan to develop such a

course. Basic skills students must concentrate on the

fundamentals of reading, English, and matheMatics, This position

is consistent with the previously quoted observation of Brawer

and Friedlander (1979:23) that reading testing and remediation

"may all be necessary before students can acquire even the basic

rudiments of scientific knowledge." However, the development of

'scientific laboratories will permit instructors in baslc skills

courses to integrate science oriented material into their

courses. Since,minority students constitute a larger percentage

of basic skills students than of the college as a whole, this

exposurejv.ill provide an opportunity to attract a larger number

of mitiority students.to science courses and science oriented

programs.

STUDENT SURVEY

Three hundred and eighty-three questionnaires were

distributed to students in selected sections of basic skills

(Foundations) couries (9Q), bilingual, course's (100), and

certificate or degree (Program), courses (193). The inclusion of

students from these three categories gUaranteed that all segments

of the student population Would be represented in the sample.
,

The student questionnaire, includivg the marginal frequency

responses, aPpears in Appendix C.
,

4r
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'Full-time (194) and part-time (184) students are almost

equally represented among the respondents (Q.8).* Students are

represented from every program with the exception of the recently

established certificate in marine.technology (Q.11). One hundred

and eighty-five (48%) of the students are Hispanic, 84 (22%) aie

black, and 61 (16%) are white (not'or Hispanic oiigin) (Q.3).

Fifty-six percent of the students were not born in the United

States (Q.4). Spanish is the native language of 182 (85%) of Ve

215 students for whom a language other than Englishis the native

language (Q.7). The shape of the age distribution is One
.

indication of the non-traditional nature of the student

population (Q.2) The age distribution is: below 20 (13%), 20-24

(33%), 25-29 (15%), 30-34 (15%), 35-39 (11%) and 40+ (11%).

Finally, the open access policy of the college is reflected in,

the finding that 66 students (17%) did not complete 12 yearrof

education before they entered Hudson County Community College.

As one might expect, foundtions students (27%) are more likely

than are bVingual (15%) or program (14%) students not tO have

completed 12 years 'of prior education.

While this questionnaire igcludes items concerning

Science, mathematics, and computer scienceeducation, we will

follow the format of the faculty survey section and focus on the

sdience items.

* Number in parentheses refers to iteein questionnaire/
Questionnaire appears in Appendix C.
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Edology (199), general science (173), chemistry (110) and

physics (92) are the scAence courses most likely to have been

taken before the students entered Hdason Councy Community

College. F-ourteen percent (52) of the students completed no high

s-chool or college science courses before they entered the
e

tollege. Students in the bilingual program (23%) are more likely

than are foundations students (12%) or program students-1(9%) not "

to have taken a science course prior .to their enrollment (Q.14).

While 52 percent.of the students strongly agree 'or agree
r .

with the statement "All graduates of Hudson Couniy Community .

College should take at least one science course," only 18 percent

disagree or strongly disagree. The remaining students are either

undecided or don't know, or failed to respond to the statement.
r .

Students in bilingual courses (64%) are the most likely to

support the need for at least one science course, while

foundations students (43%) are the least likely to indicate

support (Q.18). A related and consistent finding is that 16
g

percent of the students state that they would not like to take

any soience or technology courses. Bilingual students are the

least likely (9%) to give this response, while the foundations

students (19%) are the most likely (Q.19).
.

1,0

Twelve percent agree or strongly agree that "Most science

courses are too difficult for me," while 50 percent disagree or

strongly disagree. Once again, the remaining students are either

undecided Sr don't know, or failed to respond to the statement.

There are no major differences among the groups in the percent of

students who indicate'that most science courses are too difficult
( ,

for them (Q.18).



Students were requested to indicate the kind of science

course they would prefer to take *if a science requirement were

- instituted (Q.19). Students were presented with lternatives.
4

The rank.order of courses' is: general science (12), jodclogy
({

(97), chemistry (63); and physics (40). The only deviation from

this aggregate ordei is that bilingual student reversed the.

positions of chemistry ,(17) a biology (13) (Q.19). The order

generated from student responses is identical to the order

generated,from faculty responses,

Sr

CONCLUSIONS

On the basis of a Minority Institutions Science

Improvement Program Design Grant, Hudson County community College

has been able to engage in a comprehensiVe evOluation of its

science needs. The' focus of this evaluation has been on the

needs in the physical, biological and chemictl sciences. The

courses, equipment, and faculty in the'areas of mathematics,

computer scie ce and sobial science are suffiCient to meet the
t

requirements o'f our programs and students. As a'result o'f the

:research re

Z
ted in this document, the college has formulated a .,

science imp ement plan. The goals of this plan are:

- Development of a general science course

- Development of an intioductory level biology course

- Development of an introductory level chemistry course

Dev,elopment of laboratories for general science and

introductory level biology and chemistry cdurses.

These laboratbries will be developetat, the recently'.

21 25.
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*

Sc4ence and Technology Center

Integration of science materia4 into the existing basic

skills courses in reading, English, and mathematics.

wilkinc.luda an exposure of basic skills students

tw.therscience laboratories

Contanuation of the Science ImproKemeot Plan Committee

Submission of an InstitOtiohal Proposalto tisip for

the development of gepera'iNscience anlintroductory

level biology.and chemistry laboratories 4

411#

The implementation of this plan will guarantee that,every

'student af the college will have an opportunityoto fake a
/.

laboratory science 'course/ that coMmunity reside6s who -are

interestad.in science may'take a laboratbry science course, and

C. #

that students in science elat'ed programs will have a strong

science foundation before they enYoll in specialized courses.

The implementation of this plan will make a significant

contribution to the college's ability to achieve its edusational

mission.

2 2.
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MISIP.EACULTY SURVEY

1. SPx

2. Age

Male 67
Fee:ale 36
No Answer 1

Below 25 1

25-29 11
.30-34 24
35-39 20
40744 14
45-49 14
5.0 15

,No Answer 5

3. How would you classify yourself?

. Black, not of Hispanic origin 2
Asian (Oriental) or Pacific Islander 2

Hispanic 14
White, not of Hispanic Origin 83

Alaskan Native or American Indian 1

Other 1

No Answer 1

4. What position do you hold at HCCC?

Full time faculty member 17
Adjurict .87

5. How many classes are you currently teaching? ,
5' classes 13

4 classes 8
3 classes 15
'2 classes 30
1 class 48

6. If you answered "adjunct" to question 4,_what is Your
full-time occupation or employment?

Technical/Professional 18
4-

Business 15
Independent Professional 1

Academic/Teacher 41
Criminal Justice/Social Service 8
Other

:
1

-oat No Response 20

7. Your highest earned degree?

M.D. or JeD.
Ph.D or Ed. D 9

Mast-6r of Philosophy or ABD
(all but distertation)

M.B.A. or M.S.W.
M.A.T., M.Ed., M.A. or M.S.

B,A. or B.S.

2.

Other
No answer

9
10
58
13.
2
1

.e*
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8. What is the Academic Field in wh4ch you did your graduate
study?

Accounting 3
Administration 1

Art
Chemistry 6
Criminal Justice 1

Education 18
Economics, 1

Engineering 4

English 8

E.S.L. 1

Finance, 3 .

Guidance 2
Health 4

,

Language
Law
Literature
Marine Science
Math -

Physics'
Psychology
Reading
Social Work/Psych
Sociology
Speech
Student Personnel

No AnsWer,

9. List the courselsiyou are teaching at present..

Accounting 7

Ahatomy 1

Basic Skills 10
Communications 7

Chemical Technology 5
Child Care 2
Data Processing 6
Economics 1

Electronics Yech. 8

E.S.L. 10
GED 1

Human Services 1

4

1

.7
1

8
.1

3'

2,
4

1

1

4

14

Management 3
Marine Technology 4
Marketing 2
Math 15
Medical Assisting 4

c'Medical Records 1

Nutrition 1

Psychology 6
Public Administrativ0
Reading 2
Typing '

No Answer ' 2

10. Please list additional courses you have taught at HCCC.

. Accounting'
Basic Skills
Chemistry,0
Child Care_
Consumer Behavior
Data Processing
Economics
Electronics Tech.
English .

C.E.O.
Human Services

Management
'Marine Technology 1

Math .12
Medical Assisting 4
Medical Records 1 .

Nutrition 1

PsycholOgy, 6
Public AdMinistrationl
Reading 1

Secretarial Studies 4

Taxation 1

-No Answer 25

3.2



.11. How many semestprs have you been tepching HCCC students?

V

1 - 2 semesters 26
.3 - 4 semesters 16
'5.- 6 Semesters 17
7.- 8 semesters 15
9 or more 30

12. On the basis'of your experiende at the college, how adequately
prepared in mathematics areHCCC students?

very well prepared 3
well prepared 2
prepared
not well prepared 32
.not prepared 4
don't know 38

- 13. How do you rate yoUr familiarlty with computer assisted .

nstruction?

very familiar 10
somewhat familiar 22
familiar 28
not very familiar 25
not familiar, 19

14. How important Is computer assisted instruction in science and
mathematics?

very important. 37
. somewhat important 12

important 25
of little importance 5
not important 0
don't know 24

,
No Answer 1

15. How adequate are the college's present computer assisted
instructional opportunities to meet the needs generated by
additional science and mathematics courses?

,.

. very adequate 2.

. somewhat adequate . 8
adequate 6
not very adequate 13
not adequate 9
don't know 66 -

16. How important is it for students taking at least one math
course to be able to-use.computers in their college work?

very important 24
somewhat important 14
important 28
of little importance 12
not important 4-
don't know. 21
No Ariswer . 1



17. How important is It for students taking%at least one science
course to be able to use computers in their college work?

very important 28
somewhat imporeent 16
important 32
of little importance JO
not important 5
don't know 21
No Answer ,2

18. Should the college institute a science requirement for degree
prograin students?-

yes 05
RO 16
'No Answer 3

19. If the college were to institute a science requirement,
indicate whether such requirement is appropriate for each of
the following degree programs?

Accounting yes 64
no . 30
No Answer 10

Data. Processing yes 80
no 17
NO Answe:r, 7

Management yes
no 22
No Answer 8_

Secretarial Studies , yes 51
no ' 38
No Answer 1.5

Human Servicer yes 76
no. 21
No Answer 7

Public AdMinistration yes 66
ho -28
No Answer 10

Criminal Justice yes 74
.no 22
No Answer 8

Child Care yes 79
nol, 20
No Answer 5

4(

Real Estate & Insurance yes 51
, no 40

.No Answer.13

(At present, each of the following programs has a science
requirement: Electronics Technology, Chemical Laboratory
TechnologY, Mediae/ Assisting and Medical Record Technician).

i"
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20. If the'dollege were to institute a sciende requirement,
indicate title of appropriate course(s). If possible, please
include a brief description of each course.

, Most frequently given responses.*

General Science 44

(Principles, Introduction,
FundaMentals, Basic)

Biology 25
(Survey, Introduction,
Principles)

, Chemistry 17
(Introduction, General,
Basic)

Physics 11
(Introduction, General) ,

Science, Technology &'
Society% 8

Man & Nis Environment .4

*Responsevindicating mathematics, computer science, and social
science courses not included. Twenty-nine individuals did not -
resPond.

,

21. For each course(s) listed in question 20, please indlcate
whether or not a laboratory is a necessary component.

Laboratory requirements for most frequently listed
courses.*

General Science

science

Yes No

17 27

Biology

:
Chemistry'. 14 3

4

Physics 7 4

Science, fechnolOgy A Society 3

Aftn & His Environment 1 3

*Thirty-individuals did not4respond.
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22. If the college were not to institute.a general science
requirement, should the,college make available general science
courses as elective for degree students?

yes 99
no 2
No Answer 3

,23. Indicate title of appropriate course(s). If possible, pleese
include a brief description of each couirse. ,(Irthese are the
same cowses which appear in questPon 20, please list 'courses
but do-hot repeat description).

Most frequently given responses.*

General Science
(Principles, Introduction,
Fundamentals, Basic). .

Biology
(Survey, Introduction,
Principles)

Chemistry.
(Introduction)
Basic)

Physics
(Introduction,

General,

General)

Science, Technology &
Society

39

27

18

12

5

Man & Hi-s Environment 6

*Responses indicating mathematics, computer science and social
science courses not included. Thirty-five individuals did not
respond.

24. For each course(s) listed in question 23, please indicate
whether or not a laboratory is a necessary component?

Laboratory requirements for most frequently.listed science
courses.*

General Science

Yes No

12 . 22

Biology 14 8

Chemistry 12 4

Physics 6 4

Science, Technology & Society 1 1

Man & His Environment 0 6

*Forty-three individuals did not respond.

25. Should' the, college institute a math requirement
progra(n students?

for degree

# yes 97
essa

no
No Answer

3
4
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26. At present, a math requirement exists in 611 degree plrograms
except those programs listed below. In each-case ingcate
whether or not the college shou.W institute a,math

,requirement.
.

. .N4Man Services yes 81
. no 18

No Answer 5
Criminal.,gustice yes 78

no V 17
No Answer 9

. Public Administration yes 93
, no 7

No Answer 4
Chlild Care , yes

no- --- 26
' No Answer 9

tX

.27. At present, basic skills offerings at the college include math,
. reading and English courses. Should the college dd a basic

skills science course to this program?*
yes 72
no 28,
No Answer.,4,---

28. If your answer to-question 27 is yes, should such a cOurse-
require a laboratory? -

. .

yes 33'
no

No Answer

29. How important for_KCC----,students'is technical 1iteracy7mi'---
distinct from literacy in science'or math.

very important 31
somewhat important 12
important ,34
of little importance 8
not important I
don't know 10
No Answer 8

30. Indicate with a number your reponse to each of the following:

6 - Strongly Agree \
5 - Agree
4 - Undecided
3"- Disagree
2 - Strondly Disagree
1 - Don't Know

All students at the college should be exposed:to A core
curriculum which includes at least ohp-Science course.

Strongly Agree 58
Agree 32
Undecided

.

4
Disagree 7"
Strongly Disagree 2

..P.optf Know- 0

No iqhswer .

VS,
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All students at the college should be exposed to a core
curriculum Ofilch includes at least one mathematics course,.

itrongly Agree 70
Agree 28
Undecided 0
Disagree 5'
Strongly Disagree 0'

Don't Know 0
No Answer 1

AAll students at the college should be exposed to a course on
the role of technology-in society.

,Strongly Agree, 33
Agree 37
Undecided. 17
Disagree
Strongly Disagree 1

Don't Know I

No Answer 1

The college should place more emphasis then it presentik places
on the recruitment of minority students in-to its technology
program.

Strongly Agree
Agree

27
25

Undecided 713-
Disagree 11 '

Strongly Disagree 4
Don't Know 21
No Answer _3

A greater proppition of minority students than otheriatude ts
are likely to come to the college with deficiencies fq the r
science prepagation.

Strongly Agree 18
Agree 30
Undecidee 13
Disagree

. .

14
Strongly Disagree 1

Don't, Know 27
No Answer 1

-r



A greater proportion of minority studehtS than other siudents
are likely to come to the college with deficiencies in their
mathematics pregaration.

Strongly Agree 23
Agree . 25,
Undecided 16
Disagree .12
Strongly Disagree 3 .

Don't Know 24_
No Answer 1

The addition of genbral science and technolOgy coUrs'es wouid
attract a larger percentage of minority college students to

.,
science and technology programs.

,f

Strongly Agree 12
Agree 23
Undecided

'.
22

Disagree .13,
Strongly Disagree' 4
Don't Know 27
No Answer, 3

One general science course would make an important contribution
to the ability of non-Science graduates to participate in a
more informed manner in their roles as citizens.

$

Strongly Agree , 40
Agree 38
Undecided
Disagrea '6
Strongly Disagree 2

. Don't Know. 3° L

No Answer 3.

The development of a general science laboratory is among the \
most important'educational needs presently in existence at. the
college.

Strongly Agree 11
Agree s 28
Undecided 16
Disagree 23
Strongly Disagree 9
Don't Know 15
'No Answer 2

N7(



The development of additional computer assisted instructional
opportunities for science end mathematics is among' the most
important educational needs presently in existence at the
college.

Strongly Agree 23
I

Agree
Undecided

, 28
16

Disagree 21
Strongly Disagree 3

. DaNt Know 10
No 'Answer 3

A ,

The development of additiori:al computer facilities ?or student
use is among the most important educational needs presently in
existence at the college.

Strongly Agree., 2:2 27
4 'Agree 28

Undecided 18
Disagree 13
Strongly Disagree 2
Don't Know . . 14

, I No Answer 2-

31. What do you conside to'be the most important science and
mathematios relatdd needs;at the college?

'Most frequently given resPonses.*

Require at least one science/technology course 22,--

Require at leastone mathematics cOurse 20'

Require at least one computer oriented course or
computer literacy 14,

c

Development Of baSic scientific/mathematical,
thinking skills and problem solving techniques

DeKelopment of awareness among students of the role
of science/mathematics in contemporary society' ,

'*Sixty-five individuals responded.

,

13
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. 11. Please rank the following student oriented goals in order of
importance in a general science course. Use 10 for t most
important quality and 1 for the least importTit.quality.

Understand/appreciate interrelationships of science and ,

t,echnology with.society

10 31 5 9
9 10 , 4' 3
8 15 3 4
7 9 2 5
6 - 10 1 3

No Answer 5

Be able to understand scientific research literatuze

10 9 5 . /3
9 3 4 6
a- 4 3 14
7 3 2 19
6 4 1 22

- No Answer 5

Develop proficiency in laboratory methods and techniques,

10- 7 5 12
9 4 4 12
a 5 3 16
7 9 . '2 ', ,...15

6 8 1

No Answer 51'

Relate knowledge acquired in Class to real-warld systemi and
problems

411,

10
9
'8,

7

6

39
11
15
13
8

. 5
4
3'

2
1

.6

2
2
2
2

No Answer 4- .

Develop appreciatfan/understanding of scientific method

10
.

13 5 7

9 14 4 11
8 3 4
7,

7418
13 2 4

C. 15 1 1
,

No Answer 4'



Gain l'hands-onu or field experience in app1iid practice'

5.

9

10
9

7
6 13

Learn to use tools of research in the sciences

5 16
4 16
3 8
2 4
/

No Answer 5

10 12 5 149 2 4 13-
8 13 3 11
7 - 9 . . 2 . 9
6 12 1 4

. No Answer . 5
4

Gain qualities of mind uSeful in further education .

10 29 5 8

4
14 4
16 3

5
6

7 7 2. 4
.

'ilo Answer . 5

6 9 I -

5 9
. 4 4

..- 3 6 .

2
. 1

No Answer 5

4.Understand self

10 30
9 12

.8 10
7 5
6 3

Daxelop the ability,to think critically

10 45 5
9 19 4
8 13 3
7 7 2
6 4 1.

No Answer

2
1

1
, 3
5
4

33. Please add any suggestions you may have which will enhance the
college's ability to attract racial/ethnic minority students to
science/math/technology related program and courses.

I.

Most frequently given responses.*

Relate programs and coUrses to job opportunities 13

Advertising and recruitment through Minority
media and organizations

Importance' of science in contemporary society 5

Provide support "(financial, tutors, counselors,
and computers) for science students 4

Strong foundations courses in science and Mathematics 3 ,

*Party-six indiViduals responded.

'
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MISIP STUDENT SURVEY "- .

.
. .

. FOUNDATIONS BILINGUAL PROGRAM TOTAL
(111=YU) IN=IUU) (14.4195i (R=.383)

1. Sex ..

,

_.- Male
.

65 48 119 232
Female 24 .49 71 '244
No Response 1 .3 . 3 7

2. Age o

Below 20.
20-24
25.49
30-34
35-39
40 & Above
No Response

3. How would you classify yourself?,

. .

,24 . 10 16 5Q .

35 28 64 127
14 13 31 58
11 23 24 58
4 9 31 44
2 15 23 40
- 0. 2 4 6

, Black, not of Hispdhic origin 32 - 52 84 -

Asian(Oriental) or Pacific Islander 4 2 15 21
Hispanic . 33 97 55 ' 185
White, not of Hispanic origin 14 - 47 -61 ,

Alaskan notave or American Indian - 2 2
0,ther (please specify) - 10 _12
No'Response 1

,

18

4. Were you born'in the United States?

Yes 51 1 -115 7
No 39 99 - 77 215
.No Response - .. 1 1

/ .

5. If no, please spelify country of
bir h.

,

Af a . -3 - 5 8
AS a . 5 12 17
Caribbean , 19 , 63 33 115
Central & South America 9 ,29 17 !?.#.

Europe 2 2 4
No Response 1 7 8 16

,

6. Is English your native language?

7.

* Eight different languages.
. ** Eleven different languages.

. .

Yes 47 1

No 32 99
NO Response 11 -

If 'jos Please specify your native
language.

Spanish 32 99
Other 10*
Na.Response 1 1

121 169
72 203
- 11 .

51 182
19** 29
2 4



FOUNDATIONS BILINGUAL PROGRAM TOTAL

8. How many ci4dits are yoil taking
this semester?

Pare-time
Futl-time
No Response

9. How Oany total credits will you
have at the end of this semester?

0-

1-15.
16-30
31-45
46'
No Response

10. At which location are you taking
courses?

Jersey City State College
St. Peter's College
Steverth Institute of Technology.
College Centers (Jersey city)

.- Memorial High School
Other (please specify)

11. Please indicate the.program in
which you are currently enrolled.

Daia Processing
Accounting
Management
Secretarial Studie
Real Estate and I6surance
Child Care.,-
Human Services
Public Admin1strat1on
Criminal,Juseice4'
Medical Assisting
Medicalqtecord Technician
Marine Technology
Chemical Laboratory Technology
Electronics Technology
Foundations (Basic Skills)
Other (specify)
No Response

9 35 154-,494
79 63 42 184
2 2 1 . 5

33 45 63 132(

,

40 44' 5 159
5 1 27 35
4 2 53 59-
8 10 15 33

-
.

- 31 31 .

- 4 4
- - .15 .15

90 - 142 ... 232
99 - 99

. _ 1 1 2
err

,

- 43 34 77
- 23 28 51
- 8 27 35
- 2 12 14,

,
- -- - 2 2
, 2 7 9
- 11 11 22
- 2 1 2
... 5 17 22
- 2 23 25
... - 9 9
.. - - -
... - 7 7
- - 7 7

90 - - 90
- - 3 3
.. 3 5 8



FOUNDATIONS'BILINGUAL PROGRAM TOTAL
V

12; Circle the highest grade,completed
before you enteredliudson County
Copmunity-C011ege.

1-6 - .

7 . 1

8 . 2
. 9 3
10 10
11 - -8
12 63
12-f-

,

--
.

Other 3
No-Response - '

,

13. Was the grade indicated above
(questibn 12) completed in a

, school in the United States?

Yes 72
No 15 .

No Response

13.
79
a

14. List by titló each high school or
college-science fbiology, physics,
chemdstry, earth science, general ,

science, etc.) course you completed,
before you entered Hudson Couhty
CommuniV College.

General Science 63 26
Biology 42 61
Chemistry ,-( 19 , 40:
Physics 13 44
Earth Science 9 -
Other - -

Response 10 le,No
I completed no high school or
college science courses before ..v

..--, I entered Hudson County Community
College. . 11 . 23.

15..List by title each mathematics
course you completed before you
entered Hudson County, Community
College.

WthematIcs (1-4) 78 34
A1gebra.(1&2) 50 43 .

BuSiness Math 11 5
Geometry , 20 33
Trigonometry. , 4 34
Acoounting 2 1

46

2,

1

1

- 3
11
9

140
18

2
2 .

. 3
.12

26 .

21
264.
3.9..

5, 8

138 223
44 138
11 22

84 173
96 199
51 110
35 92 ...

19 , 28
1 1

46 72

.

18 52

77 t 189

,

117 ' 210
28 44-
39 c 92
12. 50
10 13

..



FOUNDATIONS BILINGUAL PROGRAM TOTAL
.

Bdokkepping
Arithmetic
Statistics
Calculus ,.,.

. No Response 0 .

I completed no high school or'
college mathematics courses before
I entered Hudsan-County Community
College.

16. Have you had any experience in
using a computer? ..,

Yes .,
No
No Response .

17. If the answer to question 16
is yes,, indicate the type(s)
of experiences you have had
with a computer. .

Have taken a data processing or
computer science course

Have used computers for research
purposes

Have used computers as a pdit of
a computer assisted instruction
program

Have tiritten computer programs

Have used computer for solving
problems

Other

18. Indicate with a number your
response to each of the
following:

.6 - Strbngly agree
5 - Wee

-4 - Undecided
,3 - Disagree
2 - Strongly disagrfe
1 - Don't know

1 1 7 9.
1 4 9 14
1 4 - 5
2 12 13 27 .

9 27 44 80

5 11 8 24

. t

32 19 85 136
56 77 103 236
2 4 5 11

..

.

7 8 42 57

2 16" 21

.

20 8 29 / 57

5 2 221. 29
. ,

9 *6 18 ' 33

6 2 10 \ 18



0' FOUNDATIONS BILINGUAL PROGRAM TOTAL

A11 graduates of Hudson County
Community College should take at

. least one science course.

6
5
4

3
2
I

No Response

A11.graduates of Hudson County
Community College should take
at least one mathematics course.

6
5
4
3

lif

No Response ,, -

All.graduates of Hudson CountYr-
Community College"shou1d take
at least one course in which
the role of technology in
satiety is examined.

6
5
4
3
2
1

No kesponse

tf

A11 graduates of Hudson County
Community College should take
at least one compu er science-
ar'data process g course.

6
.-------",-..5

4
.

3
2
/ -

No Response

6 30 25 61
33 34 69 136
15 8 35 58
17 "8 35 60
2 3 4 9

*16 4 7 27
1 13 18 32

35 36 81 152
38 38 83 159
6 3 4 13
6 4 6 16
3 1 1 5
2 4 3 9
0 14 15 20

%o'er

8 22 38 68
26 31 71 128
20 9 35 . 64
13 5 Y 18 36
5 . 2 10
17 ...-

11 10 38
/ 19. 19 39

,13 25 45 83
25 24 74 123
14 7 26, 47
21 13 23 57
9 .4' 2 1.4

7 10 7 24
1 17 17 35

46
/1

.



.P

FOUNDATIONS BILINGUAL PROGRAM TOTAL
The'computei assisted
instructional equipment
ayailable at HCCC is adequate'
to meet my needs.

,

6 8 8 11°' 27
5 17 12 37 . 66
4 22, 11 20 53
3 7 13 15 35
2 2 5 11
1 30 31 78 147
No Response 4 13 27 44

MoSt Science courses are too
difficult for me.

6 ,4 2 1 4 7
5 8 8. 23 39
4 12 6 24 42
3 29 42 81 152
2 8 10 . 21 . 39
1 ,, 29 16 17 62
No Response 2 17 23 42

Most mathematics courses are
too difficult for me.

6 9 2 7 18
5
4

10
8

11
7

M
29 3634

3 38 35 95 168
2 12 14 26 52
1 12 15 , 9 36
No Respcnse 1 16 22 39

Most cbmputer science and .data
processing courses are too
difficult for me.

6 6 2 3 11
5 7 10 17 34
4 11 14 13 38
3 12 23 73 108
2 2 4 tk ; 18 24
1 50 30 46 126
No Aesponse , 2 17 23 42



19. If you had to,take a science
,course in order to graduate
from Hudson County Community

FOUNDATIONS BILINGUAL PROGRAM TOTAL
-

College, indicate with a
check the kind of course
you would prefer to take.

General Science 41 44 76 162
Biology 25 13 59 97
Physics 10 10 20 40
Chemistry 20 17 26 63
Other. 2

.

15 17
No Response, 6 - - 6

I do have to take a science
or technology course in order
to graduate. 41 45 65 149

I would not like to take"any
science or technology course. 17 9. 33 59

Why?

Subject too difficult . 5 - 2 7

Subject not interesting or
do not like 5 2 3 10

Subject not necessary for
program or,course 7 3 /8 28

Have had enough science 3 2 5

No time to study science - 1 1 2
No reason given - - 7 7

i

.
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