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.~ PREFACE

. These Proceedings are from the Minority Institutions Curticulum Exchange Coﬁféreme heldon
January 19-20, 1979 at the Washington Hilton Hotel, Washington, D.C. The goals of the:Con-
ference were to/facilitate contact and exchange of information among natural and social stience

. faculty representatives at mi\no:'ity institutions, concerning-advances in curriculum development
~ and instructional techniques which may enhance the quality and effectiveness of-science education

at minority institutions. _ _ , _
An expected outcome is that the participating institutions will continué to share or exchange

-~ science related information and rﬁateriélsﬁafter the Conferenee.

Papers included in these Proceedings are those presented at the- Confer;mce. The keyndte ad-.

~ dredses are printed in their entirety. In addition, the Conference Program has been included. <

* Within these Proceedings papers on curriculum develdpmgnt and instriictional techniques have

gf'en divided into six sections, as follows: Instructional Strategies in the Natural angl Social-

ciences, Computer-Assisted Instrugtion, Pgnel Discussion oh Technical '@y'stems for Academic

- Computing, Reinforcement of Academic Skills, Interdisciplinary Courses and Career Opportunities, -

and General Instructional Strategies. A description of the Atlanta University Resource Center in |

.S:cie_n'ce‘anq Engineering has been included. Summary descriptions of Minority-Focused Programs

in Federal Agencies are also given. Requests for additional informatien or copies of individual

papers described in this volume should be directed to the authors;whose names appear in a com-

plete listing of registered participants in the last section of tha book. . = o
Even though this Conference was held primarily for the benefit of faculty at minority institu-

I

tions, it is hoped that the information contained in this publication will be of value to faculty and

~administrators at other institutions of higher learning as Well.\ S

q .

May 1979 . L | o “' g - " Koosappa Rajasekhara

, Lol | Conference Coordinator .
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e .'Keynote-Addr;ﬁ"-'éanhqry 19,1979 R
. _ . . . FUTUREROLE OF SCIENCE - - L
* ¢ .+ ATMINORITY INSTITUTIONS - . .
R . / . N \ o JoéephM.Gdyleé,Jn.., T B R
L "\ President, Talladega Collels BETEE

_ This conference is designed to address the concerns of 'a broad cross-section of American
__ minorities: Realizing this, I will reflect on my experiences'as a‘black person in predominaritly black

- institutions. Many of my comments, however, will be;directly transfgrable to dther minorities. .
Toward this end, I have called, upon friends in ,ot-h}ar minority groups to assist.me in gaining a

| r.
B

broader, more-ecumenical, if you will, view of minority concerns in science. . . L
I think it is important for me to tell you what I inderstand minority institutions to mean. I see o o
them simply as those institutions with an overwhelming minority student population and I.hope

- .

-

"

substantial minority faculty and administrative leadership. Now this definition might seemto be -
an oversimplificatign. It Seems to me, however, that the definition gets to the crux of those .
characteristics whjth make Ininority institutions functionally distinct from majority institutions. I,
‘believe that withfh: ®" confines of this definition we can’count: institutions that Yerve the half L2 L
million plus Natiye’Americans, the million plus Puerto Ricans, .the. six million’ plus Mexican "

- Americans, and tHe\23 million plus Black Americans.

The theme of ghe conference is the Future Role of Science at Minority. Institutions; I submit that ° oty
we should as selves hard and tough questions about the present role of science at iinority in- - '

situtions, or;the present role of minority institgtions in scieftte. On this point we have our wdrk cut
~ out for ug/gwo books published in 1977 and 197X, respectively.dealt in a broad and compreherisive
way with the “State of Academic Science.” (Bruce L.R. Smith and Joseph J. Karlesky, 19717. The
. Statg’of Academic Science: The Universities in the Nation's Research Effort, Change Magasine
~FTess, New Rochelle, N.Y.: Bruce L.R. Smith and Joseph J, Kariesky ed. 1978. The State of .
Academic Sciente: Background Papers, Change Magazine Press; New Rochelle, N.Y.) Many power- -
ful and'provocative conclusions emetged froin ghis work, but no minority scientists were involved . =~
_ . in the making of those conclusions. No minority concern—even manpower—was even obliquely o .ﬁ‘"
" hinted at in this work. We just weren’t there. I was not surprised. Just disappointed. Disappeinted 3 . -
that.mitbrities were regarded essentially as non-persons in the-state of academic science. Disap- *
- pointed that no reference was made to the need for minority access to scien¢e careers. Disappointed, =
that no reference was made to the need for minority étydent choice in developing access to careers R T
~ . inscience. The fact that this is the case énd has been the case for tp long means that we-must work ‘
"\ . -togetlier and speak with one voice as America’s major minorities, For we have common enegies: ig--
}) -norance, or educational*deprivation; poverty, or joblessness and socio-economic depriyaifn; and
racism, and nowhere is this more apparent than amohg some of the elitists in science. In a real -
. sense, the future role of science at minority institutions, or among minorities, depehds on our abili-,
ty to stick together, to work for common goals, and to resolve among ourselves any conflicts that
‘ 'counteract our success in science. To the extefit that we divide among ourselves, we .willﬁ,:be;con-'
+.""" " quered by the very forces that create problems for us as a people. To the extent that we work
-, ‘together, not blind to problems but devoted to solutions, we will increase our‘ptrticipatiOn inthe
. -state of academic science. S
L "As I gave careful thought to the theme of this conference, again and again, one major concern =
" pressed itself on me. That concern is the need for mingrity student access to careers in science, Ac- . . , .
L " cess because every American Indian, Chicano, Puerto Rican, Black boy or Qirl_slt)uld enter first . - = . “‘
. grade, scrubbed, bright-eyed and assured of every chance of becoming a doctr, researcher, or =~
.some other gpecialist in the area of science, We'know that this is all too often not the case. . _
Related.to the theme of access ig the very important theme of ‘hoiée in‘determining the path of

\ . : : . . . : ' . - ] LS




~ ‘access to a career in science. Let me explam what In mean by ch01ce. 1 believe'that minority students

i+~ should be able to choose minority institutions that serve their needs and their interests as they pur-> - - .

"8Ue careers in-seience. I believe they-should be able to obtain at minority institutions-all the training

' they need td become capable and outstanding scientists. The traditional path to access available to '
- white students at institutions that serve the majorlty is often not the most creative and successful

path for mmorlty students. That path presents many barriers that our students. are ill-equipped to
| handle Let me add quickly that what is involvéd he*e is not the so-called ~process of natural selec-
' tion, for the mayj orlty-orlented traditional path to access to science had bonuses for the young, “white
maie and biases, buxlt-m biases, against minorities. What .is involved is not therefore, ‘‘natural
selectlon Ra.ther it is unnatural, preJudlcl,al selection,

[ s
’

- In addition to the themes of access and ch01ce. there-is the need for a strong, strldent\ persistent

. and clear voice on the part of minority.scientists. We need to constantly—constantly—stress the
}apablllty of minority institutions to do UNIQUE thmgs in American Higher Educatlon It is our.

'umqlie mission to serve an underserved or un-served minority student populatlon AU Yoo

You know, Harvard,, MIT, Berkeley. and other majority uutltutlons might not want Talladega :
qtudents when they are ready to enrdll in college, but they sure want them when we g'raduate them, ”
T've got’ af fidred, 'even a thousand, case histories to prove that point. Beyond questlon. our
unique ability is to monvg’te our young people to exceed their own expectations.and to get young . . .
~ladies to do at least as well as their male counterparts. Other institutions realize the excellent job -
we have done and continue to do in this area and that is Why they actively reclrmt in our mstltu~ R
© tiohs, Our uniqueness in this regard is our reason for being, our existing, prospering and moving 6n
to hard- WOn.;new and higher levels of contributions to Anerican soclety and contributions to the .

salvattdn of our people.

But even in vigw of our success m training mmonty students for excellent graduate work m
science, we have reason for corrcern about our future rolein.science, and i in otherﬁelds as well oGrlm
gtatistics reveal under~representatlon of mmorltles m sclence '

’ . .
X . .o .
' R

q:...‘." S...

“:)OCTORAL DEGREES IN $IENCE ARE INDILATORS (1973 74) -

./,'

T % Pop " % Sci, Under-rep. AR T
S R - (1979) .. Doc. - Factor O
'N‘Itive Americans” 04 - 0.4 L . 2 aY
Puerto Ricans”, 07" 02e 35 S
: bxican' Americans - -39, " r 04, 98 - T
ko Blacks =~ S 11.)/ . 1,8 BRI 6.2' , ‘h TS

. . .. / .. - ~ .‘ ‘ .
llnfnrmatmn from the National Science Foundatlonp“Totalkand Pecentage Dlstnbutlon of Doc-
torates Awarded Overall and i in Science in 1973-74 and. Pe(centageDlstrlbublon of U. S PQS)ulatlon
in 1970, by Race and E thmc Group” (SERI 78-170; 11-77). - .~ - &

Let us look briefly at data on minorities in medicipe. These data corresond to the black eX-

perlem e l)ecause that js the one w1th which I am most familiar, but'J behefve they reflect What is.
huppening for other minorities in medicine. The growth of black enrbllments in U.S. medical schools
peaked at 7.5% in,1974. The Sloan Foundatjon had predicted in 1974 a black enrollment of 18% in
the nation’s medical schools. But since 1974, black enrollment in medical scho%has steadlly
. declined from 7.5% 't0'6.4%. Insteafl of the mcregse we had all hopetl fof and expected, we are ex-
pefiencing ¥ dramatic and frustratmg declme Refet to the ASBOClatIOH of Amerlcan Medlcal

Schools, Was ton, D.C.). S ~ N
Another reasqn for concern is that too few mmomty studé‘hts are earnmg bachelor and graduate
degrees i in ‘sciengp Look at the data ) ' 5 AR '
PR : " iy T '
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| {Z - Technology”’, Vio_l‘-.'l.'Executiveﬁ‘u'mmary. American Institutes for Research, November, 1976.) * *

'. . -._ ! s . L ‘ L . . . . . . - ‘. ".I. . u.'_‘.
* .- - (Natural Science Foundation; ‘'Educational ‘Flow Patterns-Percent. First Graders at various Edu- _

“cdtional Levels” (SERJ 78-167: 11-77) from Joel B. Aronson; *An Analysis of Supported Projects”’ -

to Test Methods.for Increasing the Access of Ethnic Minority Students to Careers in Science and.r. ~

Y

%, What are 'minority.SEudents' ghddaihg_as their major? Too often it is education. This is a serious .
~problém because a recent SREB report predicts that there will b% 52,800 openings in education in
. the south by the year 1985 wfth an ex‘pectgd\'71,500 market ready degreejl'oldéi's (assuming there is

. science fields'l_la've good to exéellg’nt supply-and demand ratios; It is clear that we minority scien-
tists need to do a better job of motivating our yeung people to study science, not education, (Marilu ~
H. McCarty and Eva C. Galambos, Supply and Demand for College Graduates in the South, 1985, .

Southern Regiqnal Education Board, Atlanta (1978)). - s N g |
', Equally important is the need to counteract the brain drain that afflicts many minority institu-

"+

1

no in-migration, and there will bein-migration). On the other-hand; jobs in. health-related and ) L

' , - tions in. this nation: The competition for talented faculty and minority, institutions on the part of .

whiite ¢olleges and universities is what I have reference to. Let's face it."Too many of us are leaving _

mirfor ty,irrstit'utions, And 1-am not speaking. solely>of minority fatulty, though their presence in

substantial numbers at minority. institutions-is crucihl and necessary. I am also talking about the -
.legioNs of non-minority scientists—white, Asians and others—who have made and who continue to

. :"'i‘alla_dega. for exatiiple, are not minorities, are not blacks. They have begn there for many years and .
~ wil] die with their boots ‘onon the.campus. They gave'and they give their last measure. We have
.","always welcomed them and admitted a geed 18+ them. So has this been true in minority institutions .

. . have their institutions: In that sense, people outside the ethnic or racial group who join hands with .
us in the struggle for quality education have been heme folks. So, I say to minority and nen-
. < 'minori ientists; I knowit's tefipting to go elsewhere, but stay HOME. And if you léave home, 1
by all mearis return homd . e TR S A R
i The student-brain dr { is another problem we must address. The signals‘are somewhat mixed."
. White institutions know bf the projected accelerated decliné in the number of college age youth.

AV -J)' - that a?'.é&wt:}l‘fdominanﬂy black. Minorities in tgi)s country have been enfibracing people, and 8o
A /

- .~ -

A ,‘-f“f"'l‘he'y' alsy know, that the number of minority college age youth 'will not. decline as rapidly ‘as the

\\

number of white college age youth: Given the live births and birth rated of minorities in this nation, - °
 the proportion of minerities in the collegé age populaticn is sdep as a real plus, an avenue to survival

./ .. in'many 'instancqs. by a humber, of white: institutions. .They x:dll' recruit aggressively for our -
-7 students. T ' " i : oo {/ :

/" What results has this recruitment or “in'@:vegrat_ébn" had? It has' meanf. for example, m the case '_ .
" of black Americans a disturbing drop in the percentage of black youth who attend predominantly -
', "black coleges. In 1966, 82% of total black enrollment in the south was in predominantly ack col-

. make 'significant contributisns to thé_:)ducaﬁm of minority youth. Many, quur best teachers.at - -

P

».

lages. By 1976, the figure dropped to 43%. : . , P

But note well, théugh black colleges in the south now enroll 43% of black students in the regiori,,
. they provide 69% of black gr‘a_dqates. This should be compared to national data of 26% ‘bmoMelgir
50% grgduates; 28% to.26% df black students ar,p‘bei'xig. shredded at white colleges. (James*Ry = -

v

%pgle."BléCkamollmem in Higher Education: Trends in the Nation and in the Sguth, Southern
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. in'white co

ln a atudg; by Alexander Aetm. published in 1976, data sho\ved that blacks in black colleges ©
: havefl dropout:stopout. pecentage of 37. In wHite collegee that percéntage rises t6 50%. Astin wm*
and 1 quote: *“The higher attrition rate (in white colleges) appears gttributable in part to the effec
of attending a white cqsl,lege rather than to differences in imtial'dropout proneness between blacks ~
llp}lss and black, students iri black colleges.”. (Alexander W. Astin, Preventmg Students
from Dropping out, J osaey-Baas. San Francisco (1976)). He further noted in a later w
I quote, “Attending a black college increases the black students” chances of impleme

, and again
ing career

L plans‘in a variety of fields: college teachmg. nuraing, medicine and science.” #Alexander W. Astin, _

.
.......

. ..,/; s avarlable from Talladega College,-Talladega Alabama 36160.)

_

B

,Four Critical Yegrs, Jossey-Bass, San Francisco. (1977)). I know that the experience.is similar for
oﬁer minorrty nts in 1nstitutions that address their needs and their, cultural mterests

" It is amaging to me, in llght of the proven succelee of m1nor1ty metltutibns. that some people '
-questmn whether or not we should continue to' exist.. We can offer many reagons for our exletence
“and, hkewnse. many explanations for our history ofmuccees Ameng them dre the followmg

1. Our institutions are. orlented to fulflll the talents of mlnority students. vglving them
_minority modéls. . A S T :

2.. Our institutions offer academrc epemalizamon not stereotyped by race. Just because you___.._
are a minority, you don't have to. maﬁw in basket wqa.vmg You can pursye a career in
. medrcme or science, and | we wﬂl push you- ‘to do:go, - S e

3 Our\nstltutions ‘offer students an: Opportu,hlty ,-to ,share experiences “with, other_
mmorxties. giving students in. the process a sexiqe oj %ersonal digmty and Qersonal worth

4. Our institutions mxmmlze d.llutlon of talent by ,xg‘norlng efforts to mamtam artiflcial_ ;
_racial balasuues S 3 TR Lo

. Our institutions teach minorrty students what ia expected of them. needed of them and
what must be dehvered by them They offer support systems for students that say the

L chauae wh doéﬁ theso thijings; and 1 many more thgi-t} 0} ‘ﬁ permit me to lst for yau (and you "
: alrogd 3 .it is not slﬁ'pnsmg that mmorrty mslli%utlons produCe a hlgh‘”‘ proportion of :

i;.Aetm vduiwill recall made note of' the. high productnvrty of graduates of predormnantly black in-
qtitutions We should also nntefche high productwrty of other minority students in key western, a
- few mrdWeqtem ‘eastern, and. Pﬁerto chan Universities,(See above Jamies R. Mingle SREB Reépprt

(l978) see-also' Women and ‘Minority Ph.D.'s in the 1970's: A Data Book, Comxmssion on Humar .
- ;R' ','_eouroeq Natl‘onal Research Council; National Academy pf Sciences, (1977)). SR

S N de'n t want tobe chauvmietw apd, toot Talladega’s horn, but irterms of Tate of our productivl-}-,_""'f- -
ty, we aré quite high, some say evenithe highest, This is rate, mind you, not gross numbers, but that
" is in bad taste so [ won't say that. (See A Note on the Production of Doctorates and Law Degrees -
. Among the Graduates of Talladega College, Herman Long (1972); Revised by A L. Tucker, (197:1 .

* So mmority institutions h,ave a gignificant role in turmng minority students on to’ scien&n the
* future. We have s sigmhcant role, as 1 have said, be¢ause our unique mission and our unique abihty -
“to challedge and motivate students have given us an enviable record of achievement and success,
And though there are problems on-the horizon, we have np reason to believe that our future record
of achieVernent wnll ‘be dess thén our past; or. preeont record It will be greater Ca T

~ Buf we have a significant role for anothdi' reason. We nfe needed in scxence to protect minority i
persons Em{n the unscrupulous use of science R S o




. Ybu know, science can make pretty terrible blunders:in human relations. bk mean, it can offer -, -
scientific data to the nation that geriouél;Pffpct race relations. Sometimes the blunders are so / -
- , .

ridiculous as to be entertaining jokes, even in a mixed group. Take for example the latest réporton
the.color of one's eye and the relationship between that color and one's predisposition for violence.
o e §Lwil quote from a study reported by *prominent” scientists in a psychological association
.- moeting (Atlanta Journal, ‘Wed., April 9, 1975). **We all learn how to commit violence by watching
" 4. violence on television. But for reason yet to be explained, the dark-eyed person on the average

) --_.‘,",.z;‘.'.z.;,:i . learny Lhm}xghlviolence on television howto commit wiolence far more effectively than a light-eyed
o ‘ person.’’” At the same conference and reported in the same newspaper article, another ‘,prominent"’ ,
P sscientist said that dark-eyed athiBtes were significantly better than blue-eyed ath'lw when it canie .

w. " & taperforming insports requiring speed and quickness of reaction, Continuing, he said, on the other =

- hand, light-syed.athletes were significantly better when they could set their own pace such as a
" .- “football quarterback, the baggball pitcher, or the bowler. THerefore, said another “prominent’

L
e
Lo

. % scientist, that may be the reason why relatively more blacks, most E)f"whom are dark-eyed, reach the (
.major league as hitters and not as pitchers. . . . R
. This “'reséarch”’ was further elaborated in a recent newspaper article and several ‘‘learged”’ jour,,
.- nals. (*“Watch out for Black-eyed Boss,” Anniston (Ala.) Star, Dec. 10, 1978. Seealso A.L. Gary, et «

L]

-dl., Journal of Psychology, 96, 315 (1977)).'Now if that isn’t, humorous, I don’t know what is.
But not all unserupulous reserach in science shauld be taken lightly. We,can never forget scien- -~
- tific exppriments on thedefenseless poor. The Tuskegee syphyllis experiment is a classic exampleof =~ = ~*
s ‘scientificf'resparch that is, at its very roots, a crime againgt humanity. And there arebther examples . '
- of this kind of criminal scientific research, Kxperiments on-inmates in prisons across the nation. .
. /Operations on the poor in:charity hospitals, operations that are major and l'if&threatening, but are ;

»  Dperformed by an orthopedic appliance salesman. I could go on, but I won't. The point is that mipori- Fow
ty indtitutions have a spegjal role.as guardians over the kind of scientific research-that, whether in- : _
tentionally or unintentionc_&y‘does harm to the mindy:the‘body or the visions of minorities in this /(-

' nation. ' b : A . o \ '

7 We've talked about concerns related to minority institutions in academic science and we'vetalk-

- ed about our role in the future of science.. What of major, actions and responses to these concerns?.
It is my feeling that minority institutions constitute a major uﬁique national resource that isyet. .
. to be developed properly. Let's “'mine” them minority scientific manpower with the same effi- -
.tient enthusiasm that we rmine coal for energy proplems: Let's not have high officials in the public
. sector saying that our institutionare weak financia ey don’t have enough accountants *
on the payrdll. The fact that we are here, that we have survived\sa miraclé of the second order and"
the Tact that we have achieved is a miracle of the first, order."Ldt us take note of the fact that one

“third of the predominantly black ‘colleges founded between 1865 and 1950 are no longer, in ex- . _

istence. (Henry . Badger, Journal of Negro Education, 35: 306 (1966)). First the public séctor fails ° e

40 support minority institutions and then cites we_ekneSS as areason to discontinue the modicum of

- - support it has offered. . L : R
., Weare grateful for the bright spots in the pi}:ture. NSF's MISIP program is one such spot. And . . :
" there are MBS, MARE, HRA and smaller efforts by NASA, EPA, DOE, Labor, NOAA andothers. = -,
. The foresight and, in many cases the courage, that urges the public officials to continue to fight for
. these efforts is inspiring. . . " SR S o L : o
' But there must be a wider federgl role, A wider role in part because the private sector—the foun:
- dations and corporations—have been responding in erratic ways and nevgr at the level of resources
- -that are'required. -~ ’ o . B S
. We 'ha\)p a problen when federal support of black colleges, excluding Howard and Mehary, ig -
S only 4% of the total support offered for higher education. (Federal Support of Blaclf‘(iolleges and -

.7 -+ Universities, Fall 1978, 1, Institute for Services to Education, Inc.; Federal Obligations to Colleges : )
5 - and Universities by Agencies, fisgal year (1976) NSF), Table 1 C.) Leok at the figures: -




.- .

- __ Al Collgges ' Blaék Collegga ' T
Defense  $223,733,000 L 01%

2 'NSF - - 496,326,000 0.9% -
Interior © 28,218,000 0.4% | S
Army . 50039000 . - 0.0% SRR

We have a problem And to hammer away at this problem, we must become closer to the political
process and make demands on the interest of minority institutions and their future role in academic
science. 1 read recently an excellent paper by Dr. Miguel Rios, Jr. presented before the National
- Seience Bgard, addressing some of the cohcerns I have raised. (Miguel Ri®, Jr., Statement to the
- National Science Board in behalf of the Society of Advancement of Chicanos and Native Americans
in Science {SACNAS), January 10, 1978.) This is what I mean by involvement, by hamriiering away
at, the political process. We must take time to study the i isspes. For example, higher education bills” -
are up for renewal and we must provide ora] and written testimony on the issues, or on the bills that
affect the role of science in our institutions. ol : oy .

Fm:my let me urge you to insure our future as institutions and as minority sclentlst by

- I, .- Pteasing-constantly for acceptance by the public sector of the concept of financially
~ guaranteed access and-choice in higher education for all high school graduates.
» 2. Pressing constantly for polmcal readiness to support mmority institutions in such
" 'a way that they become_an even greater educational asset in science, mcludlng
building them to a point of parity with whit colleges in all aspects of graduate. pro-
~_fessional and undergraduate science teachni} and research. -
3. - (Sometimes we get as preoccupied with presenting our case in Washington or in the
halls of predominantly white academe that we forget to do our homework.) Seeking
.8trength from our minority commumtles and reporting back to them on ouy"
achievements, Not only do the people i in our communities have votes, the
,  believe in us 50 strongly that they will continue to give to us in greater numbers. :
their most prized- possesion — their children — our future. .

Let meé repeat the themes: access, choice, uniqueness. But more—let us rededlcate ourselves to ex-
cellence with all the pain, suffering, disruption and agony that go along .with any worthwhile
change. Let us-seek a renewg] and regeneration of the moral and mental force that has lustorlcally
" under-girded oﬂxr' mission. Let us police ourselves. Let us encourage criticism from w1thm and
“without and convert those criticisms to specific purposes.

We must work mdmdually and collectively for uniqueness,’ -compet,ence and excellence But ’
perhaps most of all, we musj, in owr individual minds and consciences mount a heroic effort to save \

" our institutions and our stddents from failure to achieve hxgh purpose in their llves

K
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o Key-hoté A(idreas . ..fa:mary:IZO,'lWO e
- TRAINING MINORITIES FOR THE SCIENCE
~ CAREERSOF THE FUTURE =~ .
S A.Iz‘."-'-'jd/alter E. Ma:s.:.iey | o
Dean of the College and Professor of Physics
. “Brown University '

v

It i&) pleasure and hongeto address this Conference on the topic of-preparing minorities for the -
scienl'e'careers of the future. However, the title reminds me of another symposium in which I par-
ticipated recently. 1t was the occasion of the inauguration of the new Chancellor of the University
of California at Santa Cruz, and the theme of the sympesium was ‘‘Liberal’ Education for the
‘Twenty-First Century.” " number of students pointed out that it was a bit premature to focus on
- the twenty-first century, for that implied that the problems of attaining a liberal education ap-
propriate to the present century had been solved. A rash assumption to say the least. I think a |
_similar positjon can be taken relative to the topic I have been asked to address. It may not he - -
premature to begin now bo'think_t;b'out ways of preparing minorities for the science careers of the .. ‘
o f_utgr‘e.‘but_ it does behoove ug to consider the situation as it is now and to gee what lessons we may “\
- learn ?om_the present status and participation of minorities in scientific fields. For I would argue
- that inless we can increase the rate of participation of minorities in existing science careers, our
hopes for the future may turn out to be unfulfilled dreams. . o o

* In reviewing the present situation and the recent past, there arg reasons to bé optimistic about
minority participation in science, but not as much as one might have expected lookiqg forward from _
around 1970 to the present. Although there has beén growth in the namber of minorities achieving..
doctorates or equivalent terminal level degrees in some applied fields such as engineering and

.. medicine, the picture has not’been nearly as encouraging in the basic scientific fields such as ,
Bielogy, Chemistry, and Mathematics, and especially—Physics. (I should say that in my remarks
. today,.I will address the Physical Sciences.} Unless we can understand why we have not made more .
progress we.may find our participation in those science careers of the future to be just as-marginal‘
and peripheral as is our participation in the science careers of the present.” * R

* The progpeéts for increasing the numbers of minoritied in science careers is ebviously directly o
connected to the ir{crbasedtparticipati()n of minorities in higher education, for that is the only ex-
isting 8durce of scientific training. ‘Let us review where we have come over the past few years and
where we are now. In much of what I will have to say I ‘will focus primarily on Blacks instead of all - >
minorities. However, in practically every-instance the data is also indicative of the situation of

" Hispanics and Native Americans. Asigh-Americans in some instances may . be in different: situa-
‘tions. Also, I will use Physics as an-example to illustrate some points. - . - — SR
* The answer to the question of how much progress has been made depends largely on to whom
thequestion is asked and what is meant by ‘‘how much".. Among a large segment of the American
» public—and higher'education—there is a widespread fesling that “‘minorities have made an enop-
mous amount of progress over the past eight years, so much so, in fact, that little more needs to be
done, and that possibly too much emphasis is now being put on improvigg the lot of minorities.” Aﬂs _
I'said, this is the feeling in some quarters,-However, the data; particularly in the sciences, does'not .
_ support such a position, - o o . K
. Blacks represent approximbt:ely.ll% of the American population, and about 12.6% of the age
group between 20 and 24 years. However, at no time has the number of Blacks either entering or

graduating from college approached thesehnumb‘ers‘. ‘g{ ST o .
T do not mean/to obscure the mgny real advances h have’been made; 1 only jntend to

t in
~ perapective those advances. For example, up to 1974 the number of bachejor degrees obtaiﬁ by
Blacks had been st,_oadily incregsin'g over the previous ten years; the predqminantly Blacklc eges-

.
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" alone increased the number of degreesdwardedfrom 16,000 in 1966 to 26,000 in 1973, an increase of

almost two-thirds, but a survey conducted by the American Council on Education showed that in
1973-74 oply 5% of baccalaureate degrpes awardeq were obtained by Blacks. I quote, from t,he" '
report issuéd by the National Board on Graduate Education issued in 1975. ¥ ,
" "The figures for blacks (for bac¢alaureate degrees awarded) are considerably lower than
have been previously estimated, since approximately one-half of all black baccalaureates -
were conferred by the predominantly black colleges. This fact.ralses serious questions
about the effectiveness of non-black institutions in assisting blacks to not only enter, but
.to attaina degree A majority of Black students have been enrolled in non-black colleges
* for several years, but “are not graduating from them in similar proportions.”
Such data confirm what some of us have known—or at least suspected— for years, that the

* gituation for Blacks and other mﬁnontles in higher education is not- as good as we would be. led to

believe by sdme. Contrary to recently propagated rumors, neither the places in colleges. medical '
shools, nor the positions on faculties are in danger of being taken over by minorities. "~ .
.How have we fared in the' Sciences and in Physics in particular over the past few years? Less
than 1% of practicing physicists are Black (and the percentage for Latinos and Native Americans is

- veven smaller) and although the number is growing, it apparently is not growing as fast as some of

us thought it would in our enthusiastic mood of -the early 70's. For example, if we look at the
average annual growth rate of the Ph.D.’s in science and engineering over the past years from 1970
to 1976, we find that for U.S. citizens as a whole, this growth rate was about 10%, whereas for
‘Blacks the growth rate was approximately 7%. (These figures are for all sciences and engmeerlng

" The situation for basic scierice alone is not very different and was probably worse.) In other words,

not only haVe we not been gaining in achieving parity in Ph.D’s in the sciences, we have actually
been losing ground Minorities still attain only about 1% of the doctorates awarded in the Physical
Sciences, Math, ard Engineering. The picture at the undergraduate level is not partxcularly more
encouraging. Furthermore, most of us do not need to resort to statistical surveys to tell us that
sotething has ‘gone wrong, and that we have not accomphshed what we thought we would over the
past decade. .

* As persons eoncerned with the education and development of Jmnonty scientists, we have to be-
able to answer not only the gquestion *““How can the number of ‘minority scientists be increased?"’
but “Why should the number of minority scientists be increased?’’ We must be prepared to deal

.~ with this question directly, for it will surely be put o us by the higher educatnon establmhment the

science community, and most importantly, by mmorlty students themeelves

1 think we have to consider seriously the answer we give to minonty students who are- con- _-
templating a careel’ in science, and I think we-have to be very certain of the legltxmacy of our ewn
motives beéfore we actively recruit students into the professions.

However. I must admit that my first, spontaneous, ‘‘gut- -level” reaction to the questxon “Why
increase the number of minority scientists?"'—especially if it comes from the scientific- educational
establishment—is to ignore the question and to treat it as the insult that it is. The queetnon is tanta-
mount to bemg asked, “Why do you feel the need to be full partxcnpants in the evolution' of human
civilization?", and “Why do you feel you have something to.contribute to the progress and develop- .
ment of the human race?"’ To Rave to respond to such questions is demeaning; however, it would be
even more demeaning and dehumanizing to have to respond negatively, and in- fact not to be full
participants in the sweep 6f human history. I think it can be persuasively argued that the develop-

ment of science'and the scientific ‘‘world model"’ is one of the crownlpg lntelleetual achlevemeru:s of . - |

mankind. We cannot afford not to be part of this. -

».I would like to say -a few words to emphasize what I mean by basic aclence The need for
. minorities in the gpplied fields sugh as engineering and medlcine {s not to be questioned. However.
this prionty should ;ot be confused with the need for more minorities in the basic research areas.
Efforts devoted to the fgrmer problem do not necessarily lead to solutions to the latter.

’
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| '” BN " Alarge effor is now being put forth for the education and trainihg of miriOrity’ éngineers. and in_} a

fact significant achievements have been accomplished in this area. I applaud and fylly support™all -

mechanisms which will lead to an increase in the number of minority engineers and mf_ﬂcal doc-
 tors~these are much welcomed and long-overdue efforts. However, it shoul_dfbe-note(_i thit increas--
. _~fng_the number of engineers and M.D.'s does not ‘selve the problem of the need for more minority
~_ scientists. We need people in both areas—the applied and -the basic. There is a need for both
engineers and physicists, general practitioners, skilled s'urgéo s-and molecular biologisfé, and fér
lawyers as v-(cell as political philosophers. There is a need for minorities to bé involved at the fron-

tiers of the jve developments in sciekce, as well as bejﬁg skilled px_'a'C‘t,itionerg in.the applica- -

tions of technology. . o S . ,

’ How should we r d to our minority students concerning the need for minorkty scientists and
the prospects for a career in the profession? Before attempting to answer thf§, it may "be';u\seful to
- have some idea of what minority students desire from higher education and what they seek in the
way of future careers. Some indication of this can be ained from the ‘Fresman National Norms

~ Survey” conducted annually by the. American Council on Education. Over th§ past-few years their -

© « surveys have shown the following points. = L I ST
. The most popular choice of a future career for freshmen in f)redomiriantly Black colleges is .
. business. This is alsothe first choice of all freshman students (wh_itﬁ and minorities) in all four-year
colleges. Hoyever, dess than 1% of freshmen in predominantly Black colleges plan on careers as "
- research scientists, compared to 2v4% to 3% of freshmen in all\colleges. What are the reasons given
-for chtoosing a career? The reason checked most by all freshmen as being very important for a career
- choice is the desire to “'be helpful to others’ agd to ‘“work with people.” Almost three-quarters 6f
the freshmen in predominantly Black colleges and 60% of all freshmen checked this'item. However,
two-thirds of tiie students in‘predominantly Black colleges rate as also being very important, the
" “availability of jobs and “‘high anticipated earnings”, compared to less the one-half of all’
freshmen who rate thedd as being very important. Approximately two-thirds of the freshmen in
predominantly Black collgges plan' to continueé schooling beyond the bachelor's degree, slightly
more than “all freshmen’’. g - , ) L R ' L
- Other vety interesting items are that whereas 60% to 70% of all freshmen rate themselves as be-

- themselves. The srait in which most students in Black colleges rate themselves as bein, above. -

" ing above average in academic ability, only about 30% of the'students in the Black coll:ies;? rate

average is ‘'drive to.achieve” (85%). The picture that emerges from those data, of students, ar at
least freshmen, in prédominantly Black colleges—which as I noted earlier is still probahly the
primary source of Black graduates—is the following: gtudents who have little interest in scientific
~careers and have a less than exalted opinion of thems&kj«;s academically, are highly motivated and
" willing to work very hatd to succeed. The students seek careers combining a high degree of
economic security with the opportunity to contribute to the well-being of others, and are willing— -
‘ and'plan'—‘-.toﬁconti-nue in school long enough to obtain the necessary education for such caree

- What can we, say to these studentg concerring a career in gcience? Well, the fi_rgt thing we can
point out is that there are, and will continue to be, job opportunities in science for talented and
motivated students. T 2 e

Job opportunities and economic security exist in basic science for minorities probably as much

- - a8 in any profession. There are'a’few professions—and becoming fewer each year—in which one can -
- beguaranteed a future well-paid position. Economists predict that by 1990 there simply will be too

~ many qualified people for the number of “éood jobs' that are available. In an article in.Change
« magazine, James O'Toole of the'Center for Futures Research at the University of Southern Califor-
. nia. stated, "Society may be in the throes of creating a new-meritocracy, one composed of the 20%
 of the population that holds almost all the gooy-jobs'in the economy.” Q'Toole goes on to indicate
" that this 20% will probably be composed of those possessing large amounts of schooling, and that
- persons most,likely tgnot be included are minorities, women, and the uned_ucatzed. He further states

- e .
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' -.'thaf “the professxonal @d technlcal category of - job is the. fasteet growing segmqpt of the ,

Tey o

“workforce.”!” . -

I predictions such-as these are even minimally aceu ate. then the cholce of science as a future
career, by aiminority student, does make ‘‘etonomic aense "

However, 1 would h0pe that we would not use economic arguments exclumvely as motivations

. for minority studepts to onter careers in science. Theré are other, less tangible rewards, which in-
- fact are prohably the reasons most of us went into'science. We certainly did not choose s};ance asa
Y

career because we expected to be wealthy. Why.did we choose sciepce? There are very fomplex

reasons for such dGCISlonS but they are usually}mot economic (although none of us set out to be poar

' elthbr) e -/ A
If I may use myself as an example. ‘when I embarked upon betotmng a Phystnst I had not

thought these things through at all. In my high schdbl.in Mississippi, Phygics was not even offered,
‘and in {any event 1 left high,school in the tenth grade.to go to college without havlng taken any .
. science whatsoever. In retrospect, I thmk my:reasons for gomg into Physics were quite mundane, -

‘ perhaxf even ignoble. It was primarily a matter of ego. You may not realize 1t~—and let’s hopeitis -
.-not t

e any longer—but in my day people from Mississippi were consxdered-—lto put it deli-
cately —to be less than well educated Even in Georgia, the state in which I attend¢d college, they
belieyed that Mississippians were none too bright. In a sense I majored in Physics in) order to prove

to the people around me, and proba’oly myself, that I was. mtellectually-@&pabl&ef Hngeuélﬂ———
diffi¢ult and demanding subject. However, once started, I became hooked. theraflly. new vistas
wer: Opened to me, things which had been mysterious 4nd arcane, or just plain obscux;_e. began over .

‘the years of study to make sense. That there were ways of viewing yfe world of seetingly random
“events and dlsconneoted phenomena so.as to bring some semblance of order, comprehensnbxhﬁy. and
even predxctabillty to them.was—and still remams to this day to me—an amazing thing.

‘However, what has been the most profound éxperience for me as a Physicist has been not the

" understanding of phenomena, bu‘t., the gerpetual challenge to understand. In research, there is .

always a new problem, and every breakthrough only initiates another puzzle to solve. Further, it
doesn’t really matter that other people, Ppast or present, have understood or mastered a partxcular
problem—there is still joy when you master it yourself——when after a great deal of hard work,
. preparation, and mental angulsh it fmally comes to you As we all lpxow. it 1s an mtensely personal

- - experience.
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Makmg advances in knowledge.and contrlbutlons to the fleld which.are recognijzed and applaud

" ed by one's colleagues ‘is, of course, important and is, something one seeks, works for," and ap-

oo
RN

’
A}

‘preciates. But this is not the spstaining factor; it is the gravy. not the.meat. The meat is the per- -~

. sonal engagement with the problem and the taxing of one's mind and ‘emotion to their limits.{ am
' sure it is somewhat akln to what the dedlcated athlete feels with retrospect to the ta‘i'mg of phyme%l
capabllxtiea ¢ Yo

Being right or wrong in one’s solutlon to a problem is also clearly 1mportant For one thing, it is -

-, anindication of the degree to which the subject has been mastered, but again this is not the essence

“of the experience. For example, the piece 6f work which brought me ‘the greatest joy in recent years
*i% considered to be incotrect by most of the Phyeicnsts who are expe'l'ts in my area. Although I still
sbeliéve it to be a correct solution to the problem, evey if i ultimately proves not to be so, that will

. -not make the experience of trying to find- ‘the solution-any less meamngful to me. It is this personal -

~ engagement of the intellect and emotion which has been the most exhilirating pspect of my career -

" as a Physicist. The Noble Prize-winning Physicist, 1. I.Rabi, put it this way: he said, “‘I have always

taken Physics. personally‘ I like it better that way. It's my own Physics, thhm my pow‘z It's be- -
ill

tween me and nature.’” R
Somehow. we must find ways to transmit t,l:us gense of personal engagement and f
our studente, s0 that they -will be able to sense some of the excntement of what it means to- be

creatlvely engaged in sclentxfic research, . . - . .. : : . /Q/
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. g Another problem we must give attention to s the image’ ' aciénﬁsts wighln_thé minority com-
T o> munity. As long as less than 1% of our students consider cargqrg as research scientists, we will have -
o a very difficult time increasing'the number of minority scien . We have to think of ways to bring -
" to the attention of our'students—and their parbnts—the realistic possibilities of a career in pasic -
- science and also a realigtic picture of what scientists actually do. This will mean becoming increas- -
ingly involved in programs-at the pre-college level, high schiool, ‘and even junior high and elemen-
tary schools, and also in activities outside of academi $J oseph Watéon paints out in a recent article
in the book 9ntitled. Minorities in Science, and 1 qu te: ' oo - ) _" )
“Because scientific studies are more rigorous, and sin‘(:_e science is seen to be more distant
from our daily lives andgultural experiences thér;'t_:h"e h“umanities.‘an 1 the social sciences,
.a Stfude'r!t. to be 'sucissful ‘as a science major. must become’ accultyrated in . a' = . |

°

“distinctive’ sub-culture--a.sub-culture that is rigidly based on logical and quantitative .

| analysis, thé precise use of language gng terms, and long, tedious hovrs of problem sets
- and laboratory work.”" - [ B O 2 o
; Dr. Watson goes on ‘to point out howeritical it is to reach minority yoyth very early in their . -
academic years—as early as the junior hi h school level~so that this[‘act:ultﬂratim-" process can
+ ' - begin. He states: *“The juniar and senior gh school years represent the critical formative years for .
L potential scientists in terms of Both tar r interest and academic -bre'paratiqn." He gives data to
’ show fhat, overwhelmingly, people whol become scientists had indicated interest and shown ap-

. titude by the ninth grade. o ' - T o

- We theii should increase our efforts
e give support and guidance to those wh
. . @specially pleased to see that tie hew

reach r-;lingrity students at)as early an age as possible té S
xhibi,t the interest and talent for a scientific career. I am
source Cenger at Atlanta University has this as one of its

efforts by other institutions. = . -
m to have little to do with the title of the talk, “Training - .
Future”’. However, my basic position is that this effort will. ~
ber of minorities who seriously attempt a scientific career. |
things we can do to prepare minority students for future

. Perhaps all that I have said would
‘Minorities for the Sciénge a(?ﬁ&_r of t
be futile unlesa, we ¢an-incréase Jhe n

-Furt,heljmore. I believé the im Qi'ta

;i science careers are the'things we shoy]d-be doing—and should have been doing—to prepare them'for . -
- ’existing careers, Joes e T S S R N
‘ The science careers/of the future/gre likely to be those which cut across the existing disciplinary - Lo
_« ' boundaries, which g0 bine’ or amglgamate approaches from two or more ‘existing disciplines. '
e ‘Research problems, eyen in the basjc area 'gre_li_kely to be xhox&vated by problems which cannot be -

successfully atgacked/ by the methodology of:‘a single disciplihe—energy and environmental cog-
cerns, molecular lev¢l problems in the life scjences, physiochemical problems in' the behavioral ~
. sciences, and the mgthematical and numerical approaches in the cognitive sciences, to mentiona =~ .
: few. . I L S T o
’ ' If anything, these science careers will réquire an.even deeper immersion in the *‘sub-culture of
" logical and quaiititative analysis’’ to which Dr. Watson alluded in the article mentioned previously. -
1f our students are to be prepared—or even interested—jh such careers, we must beginnow toat- . *
tract them to scienice. I am nét advocating that every finority student 8o into science—and
o especially into the basic sciences. Not everyone has the -in_ﬁerqhh, talent, or desire tobe a gcientist.
e N ¢ Subrilit,_howéver, that there is an enormous -amount of untapped and wagted tale‘nt_»a;)d in- .
' tellectual brilliarice within the minogity community, and that jnot only would it be good for society ,
as a whole if the best of these people could contribute to scientific research, but that it would - u
_ ultimately be good for science. We cannot, have too many g Bcientists, but the professions now:~ - <."
~ are undoubtedly missing a lot of potentiat contributors becayse of the lack of significant, participa-
) “tion’by minorities, T T o - -
In this respect, numbers are important, Talent an na,tive intelligence are no dogbt distributed , .




among the mmority. population in about the same proportion as’ among tLe majorlty populataon
_ - Therelfore, if we are to succeed in attractmg the best mindg and most creative persons from minori- - ,
~ ty groupsinto science so that they may make significant cont.ributlons there must first be a suffi-
clently large pool of people who are interested in the subject enough.to pursue it. Therefore, I would o
o R argue that we must marshall all of our resoé/rces to make our studerits aware of the rewards—both
v;v S personal and professxonal—-of a career in science. We must increase efforts to reach those t lenﬁed, '
" 'students at as early an age‘as possible so that the necessayy skills in Math and quantltatlve reason-
ing can be developed. We must devote more attention to reachmg beyond academia to:reach .
students and parents to change the image of scientists within the’minority community. As James *
Jay noted in the book 1 referred to earlier, Minorities in’Science: *'Black newspapers all too often.
give two-page coverage to a glain narcotics dealer but no more than an inch, if any space at all, to
~ the achievements of Black scientists.” He goes on to note that the Ebony Magazine Success
Library volume which 1nclud92\§cessful Blacks, ’only fifteen Bkmk scientists are included
{Of these, nine were probably includéd ‘because they are also university or college preaxdents!)
~ We must also use more effectively whatever influence e have iw professional societies and i in
state and federal governments to increase the suppart for programs aimed at minorities in science.

-In sum, the preparstion of minorities for the science careers of the future has already begun; the
' challenge is to make sure that we do our part to make the future better than the past )
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SR II I RUCTIONAL STRATEGIES IN THE NATURAL S
Yoo .7 v ANDSOCIAL SCIENCES| . ey
_ ._ ' _ Employmg Behavioral Ob]ectnves and Drill to Improve Student Comprehen- . ".,v,,,h L
o . i " s gion and Retantion in Organic Chemxstry at Xavier Umversxty ) Lo e o
o o John P. Sevenair (Presented by Joyce Corrmgton) el L o
R Modular System of Instruction for General Chenustry . - 7 R !r
R '; > Marcelma Velez de Santtago (Presented by Carmen Valasq‘uez) fo J L e e
Multl -Pathways to. Learmng General Chemlstry PSI Lecture W1th Plaget : TN
Based Laboratories. e e T
- Mary Arnn Ryan and JW. Carmwhael, Jrooooo .'_-' o
Instructlonal Strategnes in Blolog'lcal Smences - deeotape Presentatlon of el AN
T ' Basic Biological Concepts, o, o = oo
L —— ———Geoﬂge—W.—M»sknmn ..... S S I e S e e
- o . lndlvxduahzmg Courses in the Socxal Scwnces 'I‘he Blendmg of A/V Modules
Lo, &and Personalized Self-Paced Instructmn S e .
S . . Frank B‘nmelow PR e i PR SR
: ' s 'I‘eachmg Innovatxons in Apphed EcOnomlcs SO : ) SR L
h  Alice E. Kidder.. ~ .. . ", _ . =
- e "-Modermzmg Instructional Capabihtxes in (xeneral Expenmental Psychology ) s o - )
. at-Tennessee State Umverswy _ SN o - o
HelenR Barrett. o T ’ e e

_, Planmng the Behav:oral Smences Laboratory at ’I‘exas Séuehern Umversxty
Edward C waell R 3 :
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EMPLOYIN G BEHAVIORAL OBJECTIVES AND D ILL TO
IMPROVE STUDENT COMPREHENSION AND RETE ’I‘I’ON IN
B ORGAN IC CHEMISTRY AT XAVIER UNIVER ‘

John P evenafr, Xamer Unwerwty of Loumana '
(Presented by ’Joyce Co rrmgton}

Wlth funding by MISIP severul experlmental activities deslgned %0 1mprove the Organlc
‘Chemispry lecture qequen(e were lnltlated Most promlnent amgng these were theprowsnon of im«

- proved behavioral objectives and the requirement that each student attend a two-hour drill session

once a week. The very large and unwieldy lecture se(,tlon was lelded in two, as well. Extensxve R

evuludtldns were Londutted and thesQLonflrmed the success of the new activities. Responses to an

'may be of interest-to other institutiong with similar problems and objectives.

-The term Behavnoral ()bjettlves may’ have a chilling sound to t,hose famlllar with certaln recent

trends in social science research. However, they consist of sheets headed “A student who has. .

* mastered (name’ of a topic¢ in Organic Chemistry) should be able to:"" followed by a lig of' types of -
problems with examples Their purpose is to guide studying. The drill sectlons consist, fquestlon-
- and-answer sessions, sol.vnng of sample problems posed by the’ instructor’ and frequent short

3
quizzes. A~ )

The evaluatian is not sufficiently sensitive td dlstlngulsh which of the modifxtatlons was respon-
-sible for the improvement, but that there was an improvement is undeniable. Two measures were
~used to detect, the improvement. First, the grades achieved on final exarninations provided by Rhe-

A\
American Chemical Society were compared with similar grades from qﬂrller classes at Xavner The -

qtudy group performed notably better than the earlier classes. . - !

The second objective evaluatlon measure used was retention. In the academic year 1976- 77 41% "

“of the students who began the first semester passed both that and the subsequent second semester.

L,

. eviluatlon form given to the students revealed characteristics in the Xavier student body Wthh .

In the atademic year 1977-78, the year that the MISIP activities were initiated, this improved to ’

649, l‘he fact that standard exam scores and retention statistics both showed i lmprovement is ex-
tremely significant, smé,e one measure can be artificially lmpr0ved rather easlly by the sacrlflce of
the other. " . e

F6r a more subjective evaluation.'a study questionnaire was given to the students early in the
second, semester. The students were asked how helpful they found each of the aspects of the course.
“The traditional features and the new features were evaluated, as were t}je text and the retommend
ed study aids. il : '

A’number of‘lnterestlng conclusions can be drawn from these student responses It\appears for

X -example, that the higher ranklng studepts make best use of the elements of the. classically taught

course: the lectures, the textbook, and independent study. The helpfulness of these declines strong-
ly for the (; and D students. These,students find most-helpful those elements of the course which
., Kuide their studying most, specifically. The drill sections.were the most helpful component for the D
qtudents compared with the lectdre and independent study. For example, they were the least

helpful for the A- students. The recommended nomenclature book, & programmed text, r\e_celved o

relatlvely high ratings from the lower ranked students. . : . .

A question on the helpfulness of studylng for the various classes of examg- also produced in-
teresting answers. The ‘A students found studying for the final examination, which éovered all of .

“ the material in the course, most helpful. These students apparently have the ability to relate
materials from different chapters and use studylng for the final tp do so, The D students found stu-
dying for the weekly short quizzes most helpful; attempts tf\/rrelate dlfferent concepts are ap-
parently dlfflcult for these studénts o

»
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Smce many Xavxer w:dents come from d‘ prlv.ed backgrounds and smce many Cand D students
in Organic Chemistry~go on to responsible positions m\pharmacy. medical techrology, and'even

' nwdncme. the aids t,heqe students find helpful are, and w1ll remam an important par't. of our coﬁrses. .
Wty
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e MODUQAR SYSTEM OF INSM‘UCTION FOR .. .~
S o ST GENERAL CHEMISTRY - -

Mareelaaa Valez de Santzagﬂ C at&olzc Unwerstty of Puerto chq-”once S {-‘ ;
(Presented by.Uarmen l(alasquez) :

»

g - Chemistry l()5 106 is a core.course of the B. S currlculum at Catholic Umversnty of Puerto Rico.
\ . It iy a terminal course for students maJormg in Physws and ,Mathematics, and‘an mtroductor).
- coursg far those majoring in Biology, Chemlstry nd. General Sciences.. Studles conducted since
" 1973 show that the itign rate in this course has been i increasing. greatly. In an atterfpt o deal
.- with the p.roblenf seVeral approaches were trled among which were: appoingment of-a coordinator >
' fogr the course, formulatlon of mstructhnal gbjectives, provision for retakipg the partlal exam in
' which the student ohtamed the lpwest score. Since the textbook being utilized was jn English, sum--
- v. maries-in Spanig foMeach chapter covered were prepared, exams were offergd every two weeks, and ¥ -
T bptlonal drill -sessions were offered. Althbugh these approaches were triéd, attrition kept increas-"
' ing.” A committee appomted to evaluatd the situation. . suggested that; the prevnously trled ap- y
" « proaches be mtegrated and combined with-a ‘change’in methodology

: The qystem of instruction proposed tool( into consnderat,lon institutional pollmes such as: corn

. ) ~ pulsory attendance completlon of course requirements within one semester, and grading according -

‘@ to the umver51ty gradmg system. The proposed program included preparation of .modules, pro- s
-, grammed lessons in Spanish with' scientific terminology. both in Spanish and- Enghsh and slide;

- tape lessons on mathematical apphcatnons of chemjcal concepts. Establishment of. a learmng

© “center, 1mplementatlon of a student tutorial program, and prov1s1ons for dlfferenbmodes of evalua-

. tion including quizzes, make-up quizzes and comprehenslve exams were also in¢luded. Since thé in-

stitution could not afford the expenses of lmplemenbmg the program, a proposal was submitteq to - '

MIbIP Tie proposal was approved andfunds were granted for 3 years startmg June, 1977.  ~ °

" The preparation of r'naterlals was lmtlated' durmg the summer of 1977 and the'program was im- -
- plemented durmg academic year 1971- 1978 The expenmental group eonsisted of 49 sbudents that
_ were classified as, average by “the freshmen’ placement office according to. College Board Exam'
results'and High School Index. The academic performance of the experimentgl group was &mpared

|

_with that of students of higher entrance tdex (control group 1) and that of students: of Iywer en-
" trahce index {control group II), Both the experimental’and the control groups covered the same
material. The control groups used the tradltlonal lecﬁure—dlscusslon strategy while the experlmen‘tal
group used the modular system.. For the purpose of comparison, ‘five tests were administered: L
dnagnostac exam, mid-term and final exammatlons forthe first semester’ and mid- terni and final ex-
" aminations for the second semester. : ~ . -
Although the lowest mean for the diagnostic exam corresponded to the experimental group, the
s results for thé mid-term¥and final exams for the first' semester and the mid- term of the second .
~ gemester indicated that the performance of the experimental group was better than that of. theﬁon-
" trol groups. The results for the final exam of the second semester showed that the experlmental’ SR
E group perforsfied as well as sections of higher- entrance index (control group I) S k '

« - Final gradesin both semesters wese also compared During the first semester 89. 8% of. the'ex- o

perimental group passed the course with an average ‘grade of 79. Compared to the control groups; 1f,

~ was the highest percentage of pass and the highest average grade During the second semester
83.7% of the explerimental groups passed the course with-average grade of 717. Compared to thecon-

«trol groups, it-was the’ hlghél!rt percentage of passed although the average grade in.control- -group 1. 0 i

~was two points higher. ' v " . a’ Deeh
A follow up study was conducted with General Chemlstry students of 77/78 who enrolled in f_rg_ -

. Analytical Chemistry durmg the first semester of 78/79 academic year. The experiniental group had gl

4 v a hlgher percentage of students obtaining the same or hngher grades u’ Analytlcal Chemlstry as in’ 1}“" 5




a (ne‘neral Lhermstry {70% for the expenmental ‘roup vs. 32% for the control groups) Results éeem Tl
© % toimply that thé new mé’t,hodology. besides contnbutmg to.improye the acqgemlc performant;e'm A
‘N, Geheral Chentistry, gives the sftudent the portumty to master the fundamental concepts and to oy
S unprove hiy performance in. upper level chemlstry courses S S '

‘ At the present time, ®ne foutth of the total number of General Chemlstry sect.rons ‘ard subJe ts L

. ~ during the second year of the project. Prehmmary analysis for the semester of August -Deceruber;. - - L

o 1978 seems to indicate the sgyae trend;& grading -and attrition ¥s in 1977778 'I‘he experlmental. S
. group also covered one ehaﬁter more than tb‘?control group. o ) R




L3 MULTIPAY HWAYS TQ LEARNING: GE})‘JE&%AL! CHEMISTRY: =
DR ~PSI--L‘EC;.UBE‘WMITHP,I’AGET‘-\_BA?@_ LABORATORIES =

o 4 -
.- -

v _ Maw'AnﬁlRyaﬁa_'m‘iJTW’C.armichael,Jr.h..; . S o

A\
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S e - Xavier"Uhtiversity of Lquisiana . ‘ .
. ! Recogniging the importance -of provi‘diné _q’good foundatibn“ ,iwn,qener'a_l' Chonj;istx:y :fox‘ 8¢ience .
e - majorsethe Chemistry Department at Xavier University of Louiaf dine placed much:emphasison .-
-+ . finding'ways to improve stu’ﬁeﬁtfperformance, and reduce a&:ﬁfiio_‘ : _'*ei‘c.ovur_so. Qver the past six .
years a variety ofsinstructional strategies has been developed. To ‘deal ‘with the problem of great -
diversity in the mathematics, reading, and science preparation-of the students, the lectire course is -
~ conducted in a modified PSI-format. To,impreve analytical reasoning abilities an’ investigative - ¢
(Piaget-based) labotatory frogram has been developed,and implemented. - - . .- o

- *  The Geheral Chemistry lecture course.jg’ selﬂpéced;‘ﬁindividila[i_z.'qd sequence designed to obtain -

T *

< * " pre-specified obfjectives. The coursé, a modification-of Keller'g Persona'liz'pd System of Instruction,

" ha been used in General themistry sections at Xavier University since 1972. The basis fot pro-
gé;ing,.shrough the sequence is a Géneral.C"dknistr_y'/Handbook,.developqd' by the authors. This L
specifies in detail the leatning objectives for each 'mOdule.’Smdew;’a;prqgéed at their own pace,and . :

b are rec‘]uired to demonstrate mastary Jevel performance (a grade of ‘at least 90%) on each-module .. -

' . ) . N 4 , S :
i - Threé distinct pathways are provided for achieving each set of objegtiyes: regularly scheduled . -~ o .
U :ize l'.ecture_s_l. audip tapes for use at the student’s com(e.n_ier_;ce(deé;ignqd specifically to assist thosg R
S Having reading comprehensioq difficulty), and' regding referénces \in_',.g.“stzépgai;d‘ textbook, The - -~ -
. * - course also includes. required basl¢ mathematics modules carrying ‘chemiétyy credit.” Thiese. -~ '
- ‘ 'mediately‘prgcéde the chemistry tod le in which. the -Eat.hematics..-skiﬂ.s ‘are to bé"épgﬁed. '
"‘ . Mathematicai difficulyies fall into two ‘categories: }nanibu tive*skills and ‘reaadrgng_abiﬁty.‘ The
first was remgved' by providing * calculators, thus allowing time for more stress on basic. . .
L ‘,,.inatf)ematica‘l’ concepts, 'inc'_lud‘i.'n'g reviews, within the structure of the ched{fﬁhy_ course, The inclu- Lo
" sion of the basic mathematics modules and the three distinct pathways for learning content were e
* . the.resuft of a decision by the Cheniistry Department to try to find 'ways bf teaching chemistry® - + .

’- without necessarily correcting all existing reading and mathematical deficiencies at the outset’ ST e
s - Students who do fiot complete the materlal of the course in two semesters are permitted to ex- . |
R tend the course into a third semester without penalty. Thus, students gith deficiencies can take the L
o extra time they need to overcome them, while students who are well-prepared can proceed at'a suffic o

. ciently rapid rate to.prevent logs of interest in chemtstry, . ' SRR

. ‘Evaluation«wf the‘PéI course v4. tragitionally-taught course indiqated’;ithat studen_ts_ in the PSI_. . ’
+e.  course gcored seyenteen percentile points higher on the A(‘.ﬁ General Chemistry Exarhination than. "% -
did'students in-the traditional course, Students in the self: 'ged course also scored higher on a test .
" . for retention of general chemistry content. A slightly higher percentage of students complete. the
" ‘course with a.passing grade under the PSI system than under the traditional system {60% 'vs.
50-55%): ‘however, this difference was ngt sufficient to justify continuation of the course on this
. basis.alone. The increased performance gnd retention of content for those completing the course °
_ were the outcomes of significance. Surveys of student attitudes since the PSI course was initipted” 3
+ " 0 haye consistently shgwn that 70-80% of the sﬁudents‘prefer this type of course to the traditional L
' . type. A majority of students beligve that, they work harder and learn more than they would have in. i
.+ atraditionally taught course. _ v | . o, I '

' '_ : A néW‘fa‘boral:ory program based on the learning theory of Jean Piaget has been develope;i pver * |

the past two years at Xavier University aiy ig now'in use for all sections'of Genergl Chgmistry = .

. Liaboratory. Some recent studigs of American college students have indicated thdt a sizea le pro- .
**-.portion of students do not hu\e/;,he_ability to reason abstractly in the fashion described as formal

. K
. . . . P . s . B -’ }
. . . . . . . 1 ’
. - . - - .
* ’ ) 2 . L T ERE e e, . .
< . N . L . , . . . " e
\/l\'/ . ¥ . ¢ : e i . . :
3 I S . . , . . ot
1 N c ) L b v ' .. ) ‘
L . . N . - N . -
. . ) . »
" " L]

e ¥




Y X
v, . . : . » N -, . B
O . - e s ¢

| . . .
. s

to grasp the. concepts of
- chemistry does) if concrete problems and meaningful inquiries are used to'lead the students into

abstract/thinking. Thergfore, welhave written laboratory experiments which lead the student from K

. concreté, obgervable phenomenato abstract pringiplgs, rather than providing the theoretical

ba‘cké,r_ound first and simply having students verify the theqry (as in traditional experiments.)

Our experin'ients f(illg)w the léarning cycle suggested by Dr. Robert Karplus of Berkeley— ex-

ploratidh;jnverjtion. andiapplicutic‘).n. In the exploration part of ‘the experiment students are given

"~ an opportunity. to explore a particylar topic, become familiar with it, and raise questions about it.
demts were given specific instructions te follow in this part as they - - -

‘or our experiments, the stu
becamg acquainted with a system, In the invention part pf the experiment, the students are asked

Lo look for patternssn their data, make generalizations about iy, and plot data where dpplicable. The -
varigbles and their relationships are highlighted in a group discussion with the students. These ac-

tivities lead toward the invention of concepts. n

'Finally, in.the application part of the experimeént the studgnts are asked to extend the basic gon-

cepts in Yome way. In some experiments the students are at dto take:t,he concepts they developed

and make predictions of sbme sot on the basis of them. This might invelve calculations and/or -

. - < ) .
answers to questions. In some cases the application takes the form of an open-ended componerit to

the experiment, in which the student is asked to investigate, in his own way, an area closely selated

to the one he 'studi.ed in the first 'two. parts of the experiment. o L
~Qur overall approach to the laboratory course is best described by the term'‘‘guided inquiry.”

Informal evaluatiohs of the program t,hus"Yar'ha\'\é\indica\t,ed that student interest is greater and

performance better than .t,h'at, observed in tfaditiondlt!abordtor% sections. '
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. aperational by Pi_aget.~'lt l:rs been suggested that students who cannot do so would be more likely
science which requires a great deal of formal operational thought (as |
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e ",.'INSTR'UC_TIO'N AL STR ATEGIES IN THE BIOLOGI C AL -
. . . SCIENCES - VIDEOTAPE PRESENTA{'TON.OF BASIC ©
b . . BIDLOGICAL:CONCEPTS. - .° .. < °
| | G,eorée w. -M;X;i'men - ;o

S
.

University of Puerto Rico, Mayaguez

Videotape presentatijon ¢f basic biological concepts'is a proven and, potent tool for lhbor_atory

and classroom instruction. During times of increasing instructional costs it becomes essential to

. seek'ways to reduce these costs yet maintain quality of instruction. Videotape instruction can serve
both functions - reduction of instructional time an#l materials outlay. While at the same time, it
provides. improved learning .opportunities by combining the use of high-quality -A-V

e

subject areas. “*Close-up” details of experiments and demonstrations can easily bg seen by.each stu-

.. material with live' demonstrations presented by team-teaching professors specializing in various -

dent, regardless of seating arrangements, and .scheduled replays. flnx_rther" reinforce “learning - -

possibilitieé_f r less-advantaged students. In the“case of the University of Puerto Rico at
" Mayaguez, where 1-200} undergraduate biology: majors as well as 1000 other students are served, the
first year basic biology laboratory courses were targeted ynder our Video Instructional Pilot Pro-
gram. ) e , - .

8- Basic e(y}pment needed 40 successfully complete such an undertaking can be comparal{:ely in-

expensive or it.may be highly sophisticated. Kither type can be effective. Minimum equijpment, -

needs include #TV camera for live demonstrations and for copying slide, filin strip, or overhead pro-
jector material, a '16‘mm graflex TV motion picture projector for transcribing films directly onto
‘videotape, a videocassette editing recorder/player, some form of lettering system, and, of cotitse, a
supply of videocassettes. If a closed cireuit TV system is alreddy available on campus, as it is on
“ours, facilities such a§ video typewriters, switchers, etc., male production much easier. -

: 'Pr()gi_x(;tion is perhaps the®mast important,aspect of videotape presentation. There must be .

understanding and ¢oordination between professors supply‘ing‘suquc’t material and studio techni-

‘ciams in whose hands lie real success. It is essential that acadgmic personnel fully understand the -

mechanics of TV production and be familiar yith the limitations and capabilities of equipment that
is to be used. It is also necessary to be aware of the various visual aids sources. -

""The first step in videotape production is outlining each individual unit of the program and

evaluating which portions can be completed with *‘camned"’ visual aide sources-suth ag films, slides,
and film strips and which parts require “live” demonstrations. When using films and other.com-
mercial visual aid® materials, it is generally necessary to obs ve copyright laws. A lettdr re-
questing permission and the terms or conditions should be sent 8o suppliers. ' ’

After visuaMaids materials are assembled, these are reviewed and a’provisional audio script is
prepared with notations listing ‘the required visual* ima’ge's‘. If, for example, part of a movie
represents an effective. way of transmitting informatjon, the movie is taped onto a working tape
along with its soundtrack. Film strips, slides, ang live demonstrations are also taped ont(yvorkin’g
tapes. - It was found. desirable to use Qloseup shots wherever possible te insure visual clarity.

* Preparation of an audio narratie on tapg recarder cassettes is then cofnpleted so that a time base

.

can be estaplished for synchsoniquion wit the video image. ' _

o After astsembly of the various video and audio components on working tapés, the rhost critical
step of final recording and ‘editing can begin. Usfng the editing recorder/player, materffil from the
working tapes is assembled. Captions printed by the video typewriter are superimposed upon: the
video image during assembly. Technical sophistication is almost undimited; if tithgis insufficient to
complete a narration, videotape techniques peymit repetition or stretching out tf? '
image, microscopic images are possible, imag?p can be superirhposed, and so forth.

The video image is first incorporated on the final master tape followed by the audio. Usinyhe

r - ‘-
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prevnoualy prepared tape recorder casaett.ea. -our techmque has been to play the tape caasette into -
the headphones of the narrator and, as bhe video image is ohserved, to.dub i in the final narrative
orally. If changes or correct,lons are needed, the editing recorderlplayér can be used to insure preci-
‘sion placement of changes. 'Once the final master tape has been completed, additional coples can be
made as needed. Two audio channels are available in many editing recorder/players so, in our case,

" one channel was used for the final Spanish language narrative while the other retained English

language ‘working'' narrative although it could-also be used for final I§ nglish narrative. >

- There are 18, v1deotape laboratory programs available. luach‘ unit occupies approxnmately 45 .
minutes and is presented at regularly assigned hours as well as a number of ad&lmona_l qhowmgs for
students who feel the need for-additional learning’ reinfor¢gment.

'l‘ho,Baqlc Biological Concepts videotape presentations aré evaluated on a wntmumg basis. Two
methods are used: 1) student response quest,lonhalres concerning opinion of video versus conVeQ;/ '
tional instructional methods, and 2) objective tests scores on umforr'\ tests givento sectlons taugh
“live’” versus those taught by videotape. * .

Under our system, students from classroom sections are randomly dispersed into lab secblons
which are gr independently, so it was possible to compare both videotape versus live lab-
trained studens and also classroom performance of each training group. Lab performance of;
videotape trained students was sigqificantly superior at the 0.01 level while classfoom performance
was higher, but not significantly so. If labs and ¢lassroom grade percentages were wen’(;s equally
(actual weight is 1:3), then classroom performance of vndeotape lab trained studen¥s would also
have been sngmfuant,ly supenor

Videotape presentatjon classrooms are of 36 student capacity. Two 25- mch commerclally ’
dvailable. color television monitors per room are placed at a level of 5 feet above the floor. Booster *
audio amplifier interface between the campus-wide closed-circuit TV coaxial Lable and .the T
monitors. Tapes are played from the central studio as needed. '

A large-screen TV prOJO(,tOI‘ for use with 10x10. foot screens in auditorium facilities was con--
sidered originally, but it was felt that individual I'V monitors placed in a numb@ of separate rooms"

would provide more flexibility and would result in less disruption in case of breakdown. In addition, "
full rodm light can be used'witl conventional monitors. wo b

In gom'ruL response to the video-tutorial approach has been extremely favorable. A very smal

_number of students regarded the method as too impersonal. Much student time was saved in learn-

ing conceptual material and the opport,um ty for repeated viewing was very favorably received. Not
unexpectedly, most objections came from some facult,y members who perhaps felt that they were
being replaced. We recommend, therefore, that when establishing similar programs, it be emphasiz- .
ad to staff that faculty time freed by the videatape approach could be used to participate more ac-

tively in advanced courses or in mdnvnduahzed instruction,

< .
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- INDIVIDUYALIZING COURSES IN THE SOCIAL SCIENCES:‘

' .. . THE BLENDING OF A/V'MODULES AND

.. PERSONALIZED SELF-PACED INSTRUCTION

p - I*‘rapk A.Brimelow. Voorheeg gollege - _
Several years ago, Voorhees Coll‘eée. a small, ptedomimantly black college in-South Carolina,

won a MISIP grant for the purpose of imprbving instruction in the Social Sciences. A principal -

Lomponent of the improvement program was the establishment of a social sciences auto-tutorial

’

learning laboratory, which, was designed to allow students to work at their own speéd. with some

additional tutoring if needed, on speéially p'rep‘arbd AV moduyles. . S
 Voorhees College: which maintains an “‘open admissions’’ policy, serves students who come

- mainly from rural areas and small towns within thg state of South Carolina. Many are ill-prepared

for college work, and those who are the least prepared often read (;nly at eighth or ninth grgde_
levels. Our kind of student body, it was expected, .would derive digttfict advantages from auto-

tutbrial' A-V modules for a number of reasons. In the.first place, students with serious fiteracy pro-

blems, because they cannot take notes quickly and éécurgtely. have difficulty in traditional lecture :

courses. Under this new teaching method, however, a student working at his‘or her own pace when -
doing auto-tutorial A-V modules in the laboratory . would have time to improve grammar, spelling,
and other writing skills. Secondly, since many of our students come from homes where there is little
exposure to things sometimes designated as “cultural”’, it was expected that, given the wealth of
A-V materials - now commercially available, A-V modules® might provide a gubstitute for the
multitude of visual experiences that young people from more educated, .wé'tflt,hier' families receive as
a normal part of their home environment. i ) ‘

"

Accordingly. a social sciences laboratory was establisfied. It contained'twelve semi-private car- -
rels, nine of them equipped with.Dukane filmstrip/cassette tapg‘machines, and three with Caramate
slide/cassette-tape machines. In the fall semester of 1977 A-V modules were introduced as central
‘requirements in two courses, World Geogtaphy 231 and European History 432*. Laboratory

-

'.

.'.’.:

assistants —students. of high grade-point averages and mostly seniors—were’trained to usé the _

machines and to assist*other students with aut&tutorial A-V modules. The laboratory was open ~~

thirty hours each weekstudents being,encouraged to come in at their own convenience to wor
the modules. In the spring semester of 1978 auto-tutorial, A-V modules were incorporated i
another coqrse.{(ntx:oauction Lo Sociology 231. ' :
" The organizational detalls ‘of the three experimental offerings are worth recording. World
(ieography was typical of the three. It was a second year caurse with an enrollment of 32 students.
- Mést were sophomores, but the class did contain a sprinkling of juniors. One part.of thjc\omw‘\::as
fuirly traditianal. All course participants attended three normal, one-hour lectures each week.'They

took four tests during the semester and these scores constituted 45% of the final grade. The most

important requirement from the point of view of this paper, however, was that all students were ex-
pec_t,gd to do five auto—tutoria‘ A-V modulgs out of a choice of eight. The modules were, of course,
done in the Social Sciences Laboratory with some help from lab assitants. The average student
needed approximately four hours to cogiplete each one. He was given a single sheet or a small pam-.
phlet which served no’only as a guide tbhim in his study of the filmstrip or the slide-set, but which
also tested his understanding of these A-V materials by means of searching questions. Most ques-
tions aémandgd a full paragraph fer an answer; some, particulgrly those towards t,he-:'-e;:d of the
. module, required essay-length nﬁévyers: Once a student becamé proficient with the machines, he
could switch the filmstrip, the slides, or the ca sette-tape back and forth to select the information
* he needed to answer the module questions. Stkints could use dictionaries, grammar books, en- .

\

*Suppory for the development of history courses was provided by Lilly Foundation grant
ppory, *
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handed them in to the instructor and they were graded on the basis of 100 points Taken together.
~ thefive modules constituted 55% of the total grade.

ln all three courses students filled out an extensive evaluative instrument ‘at the end of the,

maximum negative ‘response to'the modules came jn the World Geography ‘course where six out of

_ ‘twenty-three sfildents opted for the answer *'1 would have learned more without the- mOHules——with

e just tradmonal lectures and regular tests'’. In Introduction to Sociology only twg students out of
- " . 26 chose thls Regative response, and no students in European History chose-it. On the open-ended

' N .. parts of the questionnaire students often wrote in comments such as ‘I got a better understandmg
N of the World Wars" or *'I found' them verv educational’’.

-'To some extent this end-of- semester a,vah{atlve questionnaire was redundant, because the in-
strictor had already learned from informal discussions with students that they enJoyed modules
and thought them valuable. The most interesting part of the questxonnaxre. therefore, wag the ques--

tion the mstrugtor inserted in an attempt to determxne just exactly why or how course partxcxpan&
benefited from this teaching technique. . . -

Th&question was entitled Modules and the Learning Process, and responses to it were based -

- ‘learning methaod is because it gives ‘‘mental images of some of the things mentioned in leetures or
. elsewhere”. Some 49 students agreed or strongly agreed with this proposition, while only two
. . students disagreeed. This finding suggests that the old toncept of ‘cultural deprivation’ may not be
(:()Tv pletely invalid after all, that the use of A-V modules does for Voorhee/ students what years of
"~ browsing through National Geographic and Time magazine does for youths from more adVantaged
homes—it gives them me tal images to which they can attach words. h

N second very tentatnve conclusion one mxght reach is that having a ser),se of being in control of

proposition, that doing modules was interesting because “you could control the learning process,

switching the fxlmstnps and cassette-tape back and fortl‘n taking notes and answering questions at
J your own pace’". Only three disagreed with this. Thus, we may be dealing at Voorhees with students
_ who are alienated from the learning process. If this is true, any steps we-can take to create in the
, “student the feelmg that he controls his own learning process and also, to some exteht, the learnmg
' environment will bring improved results.

()nu‘ A-V modules had become established as an instructnonal method the instructor blended
this te('hnlque with the technique of Personalized Self-Paced l'nstruclnon (PSI). It was decided to ' ins
troduce PSI modules’ along with-A-V modules in a sophomore-level course, Arnicient and Medieval

* _ History. This was a small group of five students, three of whom were history majors intending#o
' . graduate at the end of the year.

In-most reqpects the-PSI technnque used was orthodox..The coptents oftthe course were dfvxded
into eight units or modules, Kach module was based upon a section of the course textbooks, The
Civilization of the Ancient l/Vorld by Chester W. Starr. For each module the instructor prepared a
guidesheet for student use. These guidesheets consisted of identifications and topics for paragraphs
and essays, The mastery quiz given to the student when he had studied the appropriate readmgs‘m
the text were simply taken directly from the module guidesheet. R A

In two ways, however, the teaching method used differed from prevailing PSI techniques.'First.

of the teaching and testing functions ‘onto trainnd student-assistants; the instructor coached
' students and administered mastery tests himself throughout the semester. Secondly, and perhaps
" more importantly, the principle of mastery learning, so dear to the hearts of PSI devotéees, was par-
tially modified. When students take & unit test in a standard PS] course they receive an A or tem-

. . A N . ’ 4

the learmng process is important to our students. As many as 51 agreed or strongly-agreed with the -
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Y . cyclopedias, and other reference tools avallable in the laboratory. On completing a module. stydents

semester, Student responses’indicated that they both enjoyed and profited from the modules. The

S upon the Likert scafe. An analysis of the results suggests that one reason why students value this

no student proctors were used. Since theglyss was small, there seemed no point in devolving some

4




/

rY L ) ) “ S o . -
. . . B ) . . ¢ - B
. . . - . P . PR

.-

. o . - e L. " . . P : S ‘ . s
. . L FR i - . /‘ . . . < . . . /
N . - . 4 - - - o . Y-

+ - - i R . .

N ‘,_ . .
. i : . o . X T . Y

porary F. But in this course A, B, and temperdiry F were the grades assigned. This meant that the » .- .
" end ‘o_fjhe semester a student woyld generally have 4 mixture of }A'alanld B'’s to his credit, rarely a -
" lineof A’s. ' : R o ' ' ‘
-+ . 'Even with a partial abandonment of the mastery principle two students out of five did not com-
.. plete the course. Significantly, both of them finished their-A-V modules but fell short in completing
~ regular PSI modules. At the end of the course, the participants were asked to: fill out question- '
naires. Student responsé to the course and the teaching methods was definitely positive. The course
- was described as “interesting'’’ and *‘an exciting learning period,” and the methods used were
. , .deécribgd as “‘a good way to learn,” and ‘‘a good procedure.” However, students did seem to think
s that there was too much work in the course, One said he would not advise a fellow student to take -
. more thanone PSI course per semester. Two students suggested that the method of testing was' .
" rather lengthy and exacting. As a result of these ebservations the course is'being modified slightigy
+.~ Overal| these experiments' have been received with great enthusiasm. Work is proceeding to
. - adapt this blend of techniques to other courses.. - e - -
| Since the expiration of the MISIP grant, this work hds been carried on withfinancial assistance
_from the Lilly Foundation. Development of History course materials was accomplished through the -
support of Lilly Foundation grant. . Y o .
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TEACHING INNOVATI/O' S IN APPLIED ECONOMICS
Alzce E. K:dder

) . bl

" North Carolina A & T State University ™

¢

The penetration of minority scholars into the drsuplme of economjcs has lagged behind that of
many scientific professiond: It is alleged that the quantitative nature of the field detérs.the social
jcience undergraduate, and the abstractions of economic theory compete at: a dnsadvantage with
the more policy-relevant figlds of law, sociolagy, or business. To counteract these tendencies, the '

" Kconomics Ifépartment of North Carolina.A/& T State University has introduced several techni-

ques to attract and retam students in the fi
the out.comes of:

ld.' I shall describe several approaches, and report on
: d

1) a Learning Reqource Laboratory t provrde tutor'lnl mstructnon in quantitative areas L

prbjectq in appliéd economics . :
Under a }rant from the National 3 jence Foundation, the Economxcs Department set up a

gain, but there was a statnstrcally significant increase in performance nthe quantitative testing.
During the period 1965-72, the average was 403 points; during 1973-7<t)‘he average rose to 442. The

" upper range also improved. Another test was later performed to see w ethe;.t:he Lab usage per se

contributed to improved GRE perforgnance. A single equation modgl was used to predict (Q) the

scores on the quantitative aptitud¢ tést, using as predictors GRE Advanced Aptitude Test (A),

grade point average ((}). Learning Lab usage (L), and sex (S). The results are given in Equation (1).
“ ’ ’ 4 ) & ‘

(1) Q-116 45+ 20.44G +050A + 1907L+29 36S : -

’ ) (18.95)  (0.19)° (22.34) "~ (21.84) . R*=.21 (Evans and Jeong)

Even taking into account the effects of other contributing factors such as sex and GPA, the
positive effecq of the Learning Lab is evident, g it statistically improves performance on balance
nineteen points and, #ince the effect interacts with GP Ay may possibly account for as much as sxxty '

_points, or approxulnately a fifteen percent increase. These encouraging results have led the A&T ad-

ministration to fo tinue funding beyond the duration of the NSF grant.

There are few attractive economics jobs for students who hold only a baccalaureate degree in the
field. A&T encourages studentsto apply for graduate training, and-to prepare them for the rigots of -
graduate school, offers the students econometrics, quantitative anglysisgand operations resOarch
electives in addition to required coursbs in caléulus, matrix algebra, statistics, intermediate micro
and macro theory, and a research methodg seminar. Students from the program haye gone on to _
complete Ph.D. course requriements at Harvard, M.LT;, U. of llinoh,&‘%( Kentucky, ‘and other
graduate schoolp'in’economics. Students passithe challenge of gtaduate trathing in economics'from , +
one collegiate generatioh to the next, and successful doctoral program completions give evidence of
satrsfactory undergraduate preparatlon

28 ' "
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" With a group of undergraduates trained by their junior and senior years in economic theory and
quantitative methods, faculty of the-department have been able to involve students as paid
research agsistants’'on funded projects. Students soon learn the relevance of econdpit theory when
~ preparing c&ét‘/beneﬁt analysjs for the Environmental Protection Agency, or uating the
‘economic impact of transportation projects for the Urban Mass Tr sportation Administration.
" Theory and practical relevance blend in a learning-experience whiwzn pushes the students to the
limits of¢heir academic growth. Undergraduates need closer supervision than graduate assistants,
~.hut the payoff in demonstrated skill development is profound. Students with a track record in fund- )
ed research can more easily obtain subseq’ueqt employment with the government, with consulting -
. -firmy, or with management firms. Faculty are given released time with which to conduct the -
" - ‘research projects, and students may receiveé independent 'study. credits for their research work.
. Faculty/student workshops presenting research results enhance the reputation of the department. '
These programs can, and are, being implemented on many minority dampuses today, and it is

hoped this presentation will convince other schools of the feasibility of expanded programs in ap-
" plied.economics. o ' -
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N MODERNIZING INSTRUC’I‘IONAL CAPABILITIES IN
. GENERAL EXPERIMENJAL PSYCHOLOGY AT
.. 'TENNESSEE STATE UNIVERSITY '

Helen R. Barrett Tennessee State Unwerszty

1971, all of the science departmenté were briefed on the guidelines. It was clear that this was an im-
portant opportumty for General- Experlmental Psychology at Tennessee State Althbugh the

"+ department courses listed in the catalogue were’ representative of the various disciplines in

psychology, mcludmg among them a year sof Experimental Psychology and Physiological
Psychology, lack of facilities made it virtually impossible to carry out experxment.s and demonstra-
tions which were typical of the various basic and applied experimental areas' such as learning,

physiological perception, and human performance. For these reasons, we felt that our primary focus.

‘sPpuld be to strengthen our present program in General-Experimental Psy@hology, rather than to
head in the direction of highly innovative approaches. Two basic criteria served to guide our plann-
" "ing and eventual implementation of the program suppgrted by MISHP: first, a significant nymber of
students would be benefited, and"Second, the improvements should be thought of ag permanent in
'nature. A more specific content-related goal was the aspiration that the new programs would great-
ly enhance our ability to train students in both the technical and conceptual skills required to
employ the methods of science to:questions’ of psychology. Thus, we spent considerable time selec-

ting content areas which we felt would have high intrinsic jnterest and would appeal to a broad

croqq sectlon of students.

The program was designed to provide a .variety of representative ‘‘hands on'’ experiences to sup-
™\ plement our standard “lecture-book™ approach with exposure to contemporary behavioral research
methods. Specx-fxcally, funds were used to sppport the varlous activities.

1. Personnel
"« a.  Faculty. "The planning of laboratory facilities and the reorganization of courses was
facilitated by a Ph.D. level experimental-physiological psychologist, hired initially with
Foundation funds: Presently, an M:A. level laboratory manager, hired with University
funds, is; responsible for preparatiops and.demonstrations, and students use of the
y - laboratory '
b. Students. Student laboratory assistants, initially hired with NSF funds{and presently
by the University), havq worked in the laboratory since its inception.

Il Research and Training Laboratorxes and Accessories

‘a. Experimental Psychology (Learning). A full- scale laboratory was establish
pany the Learning course. It is equipped for experxments. demoonstratlons
projects in animal and hurnan learning. Major equipment Procured includeg animal hous-
ing facilities, operant conditioning chambers, gnd devices for human lefii
bl'ofee_dback equipment and memory drums. A part’of this cour@e was an gquipment con-
struction program in which students built laboratory apparatus used to rumexperiments.

| - b Expenmeﬁ‘tal Psychology (Perception and Human Performance) A laboratory to-accom- "
X’j\ _pany this course was. equlpped@r demonstrations and experiments in this area, in-,

_ cludmg for example, reaction-time, audlometry, and the measurement of visual illusions.
c.. Physiological Psychology. The laboratory for this course is designed for training in
neuroanatomy, small-animal stereotaxic surgical technlques. and behavioral tésting of
physiological manip glatlons - : .

"d. A-V Aids. Films, sfi§les and tapes were acquired to correspond t&t{w above content areas
: to supplement clagsroom lectures,

4 L

. . . t
s ) ) - :

. When the Mlb[P grant opportunity came to the attentxon of 'I‘ennessee State Umversxty in

ning, such as

A e
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e G;/r?ral Psychology and Senior Project. Equipment for thé above courges js drawnupon '
' " for demonstrations to General Psychology students, and for indjvidual-refearch projects -
,‘ by studenty enrolled, in the required Senior Project regearch course. -
I11. Colloquium Serjes LY e o s
-8, The Psychology Colloqyium Series was. established to compliment formal chyrse work,
» with outside speakers in various research areas. Programs were publicized thréughout

. «the University, as well as in the Nashville psychology community, - o _
Results and Evaluation. 1t is a credit to the design of our program and the co-operation of the Lo /
. administration that the imprqvements are long-term in nature, affect a large number of students, /
and are used extensively. N ot&ﬁg\'{‘:ittin‘g unused in closets. Further, our equipment and A-V aids
tend to be standard, modern devices, not so highly specialized as.to dppeal to the interests of a .
limited number of students and faculty members. The laboratory exercises and dem&s;rations are
representative of what can be done with oyr resources. We are now in a position to draw upon our
holdings to devise other student exercises, emonstrations, and individual projects as our courses *
evolve from year-to-year. The range of our facilities permits us to ,épcourage individual studeht
research projects in a variety of areas. Sirice 1973, each semester we have had Senior Projects and
- theses run in our laboratory in the areas of leatning, chemical brain stimulation, bait-shyness,
) biofeedback, gnd short-term memory. . o ' . ' !
All of the above-mentioned programs were found workable with the exception of the equipment
construction program. The large invegtmient in faculty time for the necedSary supervision and
- guidance (for 30-40 students) was not justified by the educational impact.The Psychology Collo-
quium Series existed for three years of Foundation support. While no funds are currently available
for this kind of regular activity, we have established a mechanism and precedent for-such a series,
. " which can be continued on an occasional basis if funds permit. b e R
' e Several observations are indicative of the impact and success of the program: 1) A rating—sc“&le o
type questionnaire to evaluate the revised course in Learning indicated clearly that students felt :
that laboratory exercises facilitated their grasp of textbook concepts and made the course more.in- |
" . teresting. 2) As the first full-scale undergraduate laboratory among the Nashville universities, it ig
' a source of pride among studeyfts, and has been the basis for contacts with other departmentsinthe ., . .
city. 3) The numbér of majors deciding to attend graduate school in experimental psychology re- * ol
‘ .’ mains small, however, we have effected the exposure of all majors in the department (gbout 70% of
. whom go to graduate school in some branch of psychology), as well as some n"on-maj ors to scientific
approaches to-behavior. 4) The program has promoted interdisciplinary exchanges on our campus
since we have attracted non-majors to some courses, supervised interdisNplinary theses, and-in-
creased contact with faculty in other science areas. 5) The program has been the basis for two subse-
quent research and training.grant applications, both of which built upon the facilities and courses
‘supported by MISIP. 6) The careful selection of equipment resulted in apparatus which’has proven
to be versatile, (e.g. the modular programmable biofeedback device which is used in every facet of
the program). 7) The program has been continuously active since 1973. When NSF funds were ex-
- hausted in 1977, the University assumed certain financial responsibilities (laboratory manager.and -
supplies) to permit pregram operation, and has continued to provide and increase laboratory space. 5
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~ PLANN ING THE BEHAVIORAL SCIENCES LAB R
AT TEXAS SOUTHERN UNIVERSITY‘

Edward C Po'ufbll, Texas Southern Universit “y
THE. SYS’I‘EMIC CONTEXT '

-

perspective provides a meaningful framework for interrelating student, programmatxc and socxetal
needs and provides a system for selectmg solutions to complex problems '
* Texas Southern University, after careful study of the environments within which 1t exxsts and
mes wought and obtained a new mandate from the State of Texas; serve the urban envu'qnment
~ through effective programming. The nature of the emergﬂng environment seems to demand n gew
~ specification of basic education. We have conceptualized'our version of the new basic education m’
three interrelated parts: process, thematic specializ®jfon, and integration. , - »
The process skills include, bt are not limited to, the ability to conceptualize the essentxal dimen-
+ sions-of ill defined-situations and to- construct meaningful models. Integration skills include the
ability to apply theoretico-empirical knowledge to improve the human condition. Thematic

specialization skills represent one’s abilities: to follow slgns to problem solution no matter. what'
- traditional departmental lines they. cross

- our graduates and at the same time more effectively serve the general sociatal interest by providing
new professionals, w1th skills appropriate in dealing thh"umque complex problems.

Our assessment, of t‘he state of the envxronment and informal assessments of transxtxonal pro-

that new i

ideas may not only be rejected but also taken as proof that the mxtxators are
outside the

amétream and therefore, need not be senously consxdered : .

’ fund tradluonal nes w1thout expecting major reorxentatxons to fit new needs.

3. The funds to sup rt the type of curgiculum design Suggested are’ unlikely o be
~available in the required amounts to do the renovations demanded w1th the speed the
developmg sltuatxon sﬂggests ( ’ .

THE LABORATORY - AN

environment. The objectives of the laborato are: ..

1. To provide an academic support facility where undergraduate students might use A-V
materials on indxvidual arid small\group bases in economics, psychology, and
» sociology, and :

y h 2. To provide a data analysis laboratory toN prove quantxtatxve and analytlcal skills |

among socio-behavioral sciences students ‘ _ _
In ordery{the laboratory, into OM over-all modei\deslgn, the followmg cnterla were’
established: ' oL ' SR :

“The laboratory must be both a physical space de%\écl to support the obJectlves and a '

process of knowmg -and domg not limited by spdce congiderations.

- “The principle of flexibility must dominate all other co sxderatlo\ﬁs so that respon-
t / “siveness to new conditions will be facxhtated - :
[ 4 :

e

' The Behavioral Scxences Laboratory is conceptuahzed within a systems perspectlve ‘This \

.Our present thinking is that the 1mp181’n;ntatlon of this model would increase the life chances of 1 -

The laboratory supports the. general rh del dlscussed above and the traditional programmatlc -

!




' \ The systems perspective is e

In the A-V component study carrels' may be arranged into several desrgns depe g bn space
and instructional gtrategy, or moved to new facllltles,we project in 1981 The soft are is relevant
for at'least.three dnaclplmes N N : S e , '

" In the'data analysrs component we had the choice of short térm: advantages or long term poten-
tial. One set of minicomputers had one high level language. very, definite limits on simultaneous
. hands-on use and few growth options. Another set had multiple, high level languages, the potential

to expand the pumber of users, . .change operatmg systems and s8lect options which facllltate» | i
growth. We chose from the latter group. The basic hardware is a DEC 1W34_compute1r R l,«l isthe

“operating system. The high level languages are FORTRAN and BASIC.

- The students: belng served are largely in the lower division of the pocro-behavroral sc;el’lces The
upper division students served are primarily in statrstlcal or other quantitative courses. The

“ average number being served will i increase from the &esent 360 per term as addltlonal hardWare .

- and ‘& wider range of application programs be;:ome a llable o '
PROJECT EVALUATION E L )

The Behavroral Sciences Laboratory is operatmg w1th1n the hmlts and at the potentlal expected
of the planned, first- -stage development While no formal evaluation research has been completed, -
the demand for longer hours of services, for mote terminals, for dther ripherals and for the mini-
library donated by faculty and students indicates positive evaluation. dditional hardware would.
allow us to support mpre students and to interface experimental psychology and the computer

' CONCLUbION AND RECbMM«%DATIONS

tive in both planning and 1mplementat10n of prOJects We did-
“not have the funds to do what we know needs to be done. However, the developmient of an over-all -
model facilitated our understanding of what mlght be done w1th modest funds to achleve over-all

", goals: It.ig’ recommended that:

‘1. more of us utilize the systems approacm programmatlc development
2.. . the shert-term, dead- end development advantages be traded-off in favor of modular
growtzh potential, and”

. 3. NSF continue. this program and develop others which support high rlsk"alternatwe 'b
—\. ' approaches to ways of learnmg .. .
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T '. cw - -’ Coer .IamesD Bech, Vtrgmza State (‘ollege . 6 e ’.‘ ] : )

.+ ¢ Students enr61led ln our twcreemester geqUence in general chemistry at Vlrglma State College C e ]
‘ | ‘represent diverse‘gackgrounds, Interests, and abilities. They are drawn from'p number of different e
’ ' majory, including agriculture,  biology, chemistry, geology. ‘home | ;economncs mathematics, , . =. :

.. - ‘microbiology, and physncs A significant fraction of the enrollees are ‘interested i Thedicine and L

-, otherhealth-related careers. The students in these. chemlst:l'y courses also varywndely in their scien- o
e, and mathématical lfacl(grounds and abilities;” some temr to. fnfteen percent of them had no. g e
e _ themmtry in high schook and the (ﬂmhty of the high school courses taken by the others is qhes- '

L]
~

s 7 tionable. When we adxmmstered t?le ACS-NSTA" standar iZzed.; examinatlon in (high - s¢hool S
9«;7 ';'-',«themmtry to:students entering the general chemlstry sequence, the hlghest score recorded was at,
R4 g tlxe fll'ty"percenule level while the mea‘ﬁ:and median scores were Just above the ten percentile leVeL T
6/{ ,, _____ aced with: this very dlverse grodp of students many,of whom are no, adequately p;epared for a I -
IS rtgorqu%}scleno,e course; our. basic ap[frba\ch has béen to provide students wit riety of-alter-.':" o
“@’( - Snative lebrmng modes and extra’ dpgfoﬂ;(:t;‘l}ues to master the course material. We have made thé, - y

‘\

\wmputer a’h tmportant part of this progr,amand hope to enlarge its role in future refinements. Our
. zexpefience, mduates that the computer <an: play a_useful role in instruction in chemistry and un- -
' - ilou'bt.edly n other«qclenqe aregg as well‘ lW ltl) the reduction i in cost of ¢gomputer capability and the
N lr;reasmg’ prevalénceof rmcrocomputers computers should be playmg an mcreasmg part in ! our inn -

4 S :;‘ttructk)nahdellvery systen‘rs o ("‘ : . : (% : ' - 0
ot 0 L ’.3" - Our goxfl m this generali;hemlstry program ls to.make avallable to our students a wide specl;rum | o
o T of’ dlfferen’t ways o’ klarn che "stry in the hope that some of these will meet the needs of-all of our &‘\)

,, , stuﬂents The v&mety“of materials and methods also allows students’ who are poorly prepared to v '
. engage in extra actnvxtaes to help them master the materlal L, . "

' A‘\ . We haye elecmd to retam lihe' tradltlonal COmponents of ‘our general chemlqtry course—text-
v - book lectures, recieatlon sessuons ‘The laboratory cqntmues to operate as a separate course and will .

' ot be included in: t.h;s dnscu:«u«non il'o the traditional course items, we have added a study guide that~ . - .
E n pubhshed ‘as a’ campamon to7the textbook, sets of performance objectives, shde/tape and ©
fllmstrlp/tape progrgms, mdrynduahzed computer-genera,ted ‘problem sets, voluntary practlce ses- . :

% siong and computer program'a Students are required to lfsesome of these, but they may- select the S
\.'l‘. ondﬁ that: they wish to-itilize and may engage in ore than the required minimum number of ac: '
twnt.nes They may also make:t use of‘the; tradltronal“ .course components of course. | ' .

; 'I‘he con)puter* 18 used 0 genurate the mdwnduahted problem sets for student use, Most of these.
. ‘are now bemg d(me i butch mbie, wnth the compuiter sithply selectmg questlons at rahdom forin-, .. _
woa Clusmh on. the student 4 set. Tha sets are then dlstrnbuted in classes, the ents 1ay, answer theﬁ ol e
«(‘ - .(?stnons and turn f.hem in. for. gradmg Next year we would like to generate the questions and -

¢ ranswers ina dlffertmt mgrinet and to use the computer*for gradmg the student responses. ‘We' alsd h
warit to make mune usp of these problem sets for dlag'nostnc purposes. . . : .

¥ : ;. - 'The same Lolnputel‘ program that geherates the mdmdual problem sets wnll also produce in- . ,‘/ 5
o & dlvxduahzed quizzes. Agrain, We are plannlﬁg to alter out operation next year so that the quizzes can '
S+ . be general;ed by the cOmputer !md‘ could be completed at a computer te muial Thls wnll 'make

repéatahle test-lng‘ possible ‘ «';-;__4-,;‘ B Sy

T We have also been usipg. the compmter man mtelﬁctlve mode for computer-asslsted mstructlon
lCAll (‘urrently we, have'shout. lerty programs that we use. throughout the course. Most of these
are yifigle concept and the’ majortty are of the drill- and-practnce type. A fow are tutorial,.simula-
tlor:n Or just pr‘oblem genemtOr.s “For. the most: ‘part they are ndt of a:s80phisticated nature but do

1

"
DTN
"

ol o *‘,
IR pmwde additional praétice and to aome ext;ent ttitoring on basnc COncepts These are ‘all writtenin
SER thp BASIC language w:t.h the exceptlon ofa CAI pragram on‘-balancing redox equatnons by the ion-
QV R.l
.. . '.J . -
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. - ~glectron method which is written in Coursewritier We plan to éxpand our collection of programs in .
" ghu.t.ategqry now that- qddltlonal software of this type is béing m’arketed . .

... - We have not done-a definitive study to ascertain whether or not stfents are really learning ~
" more, better, or.easier under our alternatives program than they do i in traditional lecture-recitation
caurses. We have suryeyedthe degree of use of the-varidus course compbnente and the students’ at-
"-titudes toward them. Thuse results indicate that students do make use of many of the alternative ac- .
tivities dnd that the$ do cohsider most of them to be worthwhile. The textbook remains.the most
-frequently.used course component, but the individualized problem sets rank a close second, All of
§ the other activities were quite heavily used: In terms of usefulness, the'students rated the le&ures.
- " .problem sets, and practice sessions of higheat value. The cmpute
"/ also ranked fugh Slide/tape, programs, recitation sessions, sets.of oﬂfectlves and the study guide

fwere ranked lower but all were considéred of some use in learnmg the courf matgerial.

We are platning to- involve the computer more in this pregram,‘especfally in diagnostnc “nd
managemeht les: E-ventually we wauld like to have the computer assess each student’s progress, -
to diagnosétspeécific areas of difficulty, and to prescribe courses of actiog for remediation., This will’
require computer generation of questions, computer grading of answers, record keeping by the com-
_puter, gnd possibly the use of the computer to do actual testing and grading. We would continue to
use’our ;on1putor programs for instruction, but these would be just one component of the larger set
of activities which could be prescnbed for student u
' controlléd by the computer with ;mmmal instruct

ponents would still be retamed however.*

‘3 \iVnth the increased avmlabnhty of hardware and software‘for computer utnhzatnon in sgience‘in-
struction, there is good reason for mcludmg the computer as part of our science teaching package.
Our experience indicates that- the computer has an important role to play, both now and in the

futdrd , .

At

. Th€®entire process would be managed and
partncnpatnon 'I‘he traditional course com-

r pfograms and textbook were -
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IN CREASING SUCCESS IN AND UNDERTAKING OF SCIENCE -~ =
AMONG URBAN MINORITY STUDENTS (PROJECT ISUS)

Carl Polowczyk, Bronx Community College

-

)

Project ISUS is an integrated program of televised instruction, computer-'assisted instruction
(CAl), computer testing, and computer management of a system approach to instruction. The pro-
.Ject does not_replace instruction but is an’ organized study a'ryl testing program that takes place
> s outside the classroom. _ ' v .
The college has a Learning Center associated with its library, and a portion of it has been set
aside for Projecs 1ISUS, where ten terminals and,,te,l_w, videocassette players have been joined into a
‘conmputer-asgisted televised system catrel. : : ‘

!

_ _ + The clasy still has two lecture hours or large group seétions, one recitation hour or small group
. session, and three laboratory hours. Project ISUS impacts on all four components of the course; as -
viewed from the instructor’s standpoint. These are as follows: - - '

. A Study Guide Impact. The study guide has clearly defined units. Each unit explains
° * +  what is to be studied, why it is to be studied, a list .of behavioral outcomes, and a set. of .
. learning agtivities that the staff has identified as being necessary to achjéve the - -
\ ' . behavioral outcomes. There is no question of the details of the course. '
/ P I:ectizre Impact. The project has an impact on the lecture portion since students can ob-
‘ tain computer-assisted instruction on Jecture content. The lecturer is aware .of the em-
. phasis present in the CAI and has confidence.in the students’ pace. Hp can spend time
A - on those objectives that they recognize are difficult without feeling that every topic.has
: ' to be covered in Fﬁinute detail. Lecturgss know that jn many cases, A-V presentations will
- cover details. . ' : oo e 5 NS
> 7 3. Reéecitation-Impact. The instructor knows that students have attempted a practice quig
X ' . prior to class, and come to class with content questions and homework problems. More _
' intensive effort ¥ problems giving students difficulties focuses instruction. Testing

- which normally took place in this session has been eliminated, giving more instructienal
time. - U ' ©ot )

4, Labor&tory Impaéi. The labofatory instructor knows that the student has viewed a TV

tape, covering the details of the experiment, the calculations involved, use of standard
7 ~ forms, and_‘instructioﬁs roduced for the experiment by the Prdject: e
N y | ‘From the students’ per{pectiye there are the following impacts; .

o : 1. The study guide clegrly states what is to be done and why. The need for reading,
homework, and clasg atfendance ig- clearly stressed. _ .

2. If the students follow this\system, the lecture has more meaning, and the lecture content ' * -
is reinforced by computer-hssisted and A-V materigls. A variety of instructional tools is

.

3. Students know where their problems are and can take advanfuge of the small group ses+ .
sion to get more jnstruction in areas where they are ak-and less ingtruction in areas
they have mastered. S ‘. R :

. 4. The preview of the laboratory TV tapes, including Calculagion, has shbrteﬁﬁd-hboratorj

-~

'S -

‘o= “timeand res\ Ited in greater Lndx'_Vidualized instruction, Laboratory sessions bgcg‘me more -
. | prablem oriefited. - &9 o ' | ' *
A b Testing is removed from a classroom setting. Students ar 6 tested when they want to be

‘tested, after having completed all of the learning activities in the classroom, at the com: | e

~ puter,on TV, and by other A-V methods. Students take a practice quiz on the computer. .
- _ Unless they get better than sewen dut of ten, they cannot, prdteed to the real quiz. When K
. = ) ) ' - A X . N ) .. . . ! '-

0 . [ o . k ' o . L “




‘they have 1dentxfxed their problems and solved them, the real quiz is thbn taken under
. relaxed condmons with little test anxnety They keep their test and know fxactly where
I o N they are,
) 8. The Project has thus far resulfgd in lowering test anxiety and has produced a ten point
& increase in performance of a §pst group on a mid-term exam produced by non~pro)ect
- faculty, and on a final exam pfoduced by & departmental-committee. .

The Project was ma*naged in sucht way.-that faculty writing QAI matenal and questions did not
need to acquire gny programming knowledge. One studedt put the computer-assnsted instructlonal _
material into our PDP 11/40 using DHCAL, an author language. One student put the practlce
quizzes into the machine using LAD, a system*'developed on campus. Two members of the faculty
supervised the students and created the Student, Management Syatem which directs students’ ac-
) tivities ‘and records- théir responses. Faculty and student apprehensions about CAI havée been
. minimized. The Pt'OJect covers the first semesgter of general chemistry, a semester of qualitative
analysis, and a serester of quantitative analysls, The PrOJect Director invites requests to exchange _
'l‘V tapes, computer tyapes. and st;“udy gutdes . . - : . S

[
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COMPUTER ASSISTED INSTRUCTION IN
GENERAL CHEMISTRY

Alex Bonilla and Manuel Gomez-Rodriguer '
Unwersuy of Puerto Rico, Rio Piedras Campus

\

N

General Chemnstry (Chiemn. 101) is taught at the University of Puerto Rico (Rio Piedras C‘ampus) '
8 of educational formats. One is the Personalized Systemof Instruction .

following two differe
(PS]) and the other is the standard lecture-discussion format. Computer-Aeelsted Instruction (CAI)

materials were created speclally for our PSI program covermg all the fundamental topwls of General
Chemistry.. :

Computer programs (programmed in BASIQ for Hewlett Packard 2000 Access System) were -

written for every PS[ unit. The programs use Spanish as the communicating language, since most
of our students are native Puerto Ricans and Spanish is their native language. An ‘attempt was
made to use CAI material from available sources. In doing so, we encountered difficulties such as

no available CAI programs in Spanish, problems of integration of CAI into our PSI program,anda

mismatch between available materials and our operational objeetives. Thus, it became obvious that
‘in order to be successful in our Cgl project we had to develop our own materials.

~ We will outline the basic format followed in our CAI modulgs. For évery operational objectwe
that can be adapted to CAI, a typical exercise or problem is programmed. Usually we program a
- skeleton type problem where the computer randomly fills the blanks with data selected from a com-
puter file. Students can answer problems wrth a numerical or alphabetical response. Problems can
also be predented using multlple choice ar’true-false formats. Since the computer can actively in-
teract with a user, the precise help can be given to the student at the right moment, creating a
dialogue between student and *‘teacher." This enhances the learning process. Messages indicating
ways to approach a problem, hints on how to apalyze data, outlines of fundamental topics, and a
step by step interactive solution to a problem are some'of the ways our CA1I programs help students
when incorrect answers are given to the computer. As students cover all the operational objectives
‘of a PSI unit using CAI, they can develop, préblem solving skills and at tﬂe same tnme maat.er the
chemical concepts under consideration. .

number. The machine will acknowledge the student with his or her name, and then the student
- selects the program or module to be performed. It is recomnfended that the student read the
material from the t,extbook and from thegtudy guide before working a CAI module. As the student
works his way through a CAI program, i Slormation regarding herformanc. is stored in a computer
file. The professor in charge of the course can have access 10 this data that consigts of the number of
modules worked by the student, the number of exercises attempted in each module, performance on..

" each exercjse, time' epent working on each module, total number of viexte to the&‘omputer Ceniter,

and course performance. o .

During the first semester of the 1978-79 Academic Yeak, the Chemlstry Department enrolled”
903 students in General Ohemlfy Of that population, 45% students (60%) were enrolled in the
CALI program and the rest of the students were utilized as'a control group in the CAI module
_evaluation procedure, At the ‘end of the semee(:&r the CAI ‘students received a two-page question-

paire. In their opinion the CAI media were etimulating. they highly recommended theus¢/of CAI to

“other students, and indicated CAl. presentation was clear and of reasonable length and difficulty A,

large number of students found that *learning cah be fun.”’ They found the computer to be “‘almost
human" and highly Intgractive. By monitoring the number of visits to the computer center (6,211

for the entire semester, or 420/week) and the students’ progress on a weekly bagis, it was observed *

that the students were using the computer mainly as a study aid. About 80% of the students polled ;
deaqribod the CAI modulen to be imaglnative. clear. and logical in preeentation of eolut.ione to pro-

. ; ' N
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Log-in is very simple and students identify themeelvee with the computer by their own student -
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B ’alems. They _found‘,CAl material stimulated then} to do extra work and 'keep up with the c'ouree.A

Data obtained from student performance on CAI modules, Chemistry course grades, and Col-  ~
legé Fintrance Fxamination scores were used in the evaluation of the CAI modules' effectiveness. '4( _
The results were compared with the control group thgt did not use the CAI materials. Compatay
programs were written to make corrélation tables betwésn Col llege Board Math scores with number
of completed CA1 modules, course grades with complete modules, College Board scares with

course grades, and' Lorrelatnon tableq between grades with number of visits and tim® spent at the
Computer Center. : .

The correlation between completed modules and course grades showed the followmg trend: low

uqage as measured by the number of campleted modules tends to correlate with either a failure in o f
the course or a deficient pass (a D grade). In order to complete a module, a student must achieve all *

the operational objectives that were programmed. The majority of studerits attempted all the
modules, but in many cases they abandoned the fhodule before completion. This was due to the fact ‘

that many students only completed fhose operational objectives within a module in which they felt .
deficient. For this reason, it was found that the number of attempted modules correlated poorly

‘with succesg in the course. On the other hand, the number of completed modules, in excess of four,
correlated well. Over this number of completed modules, regggnable grades (C or over) were obtain-

ed by the students. We found a large pdpulation of students With A’s or B’s that completed only one

module. We considered the possibility of dealmg with two differgnt ‘types’ of student population.

Two immediate possibilities came to mind. these students only completed the operational ob-

jectives in which they had difficulty, and second, those-with sufficient skills and a good academic -
-preparation found the additional computer aid unnecessaty. To test these two possnbnhtles we
prépared correlatlon tables comparmg the number of vnslts versus course grades and College Board
Scores. : : . }\ : ‘

An analysis of the correlation betweén the number of completed modules and College Board - “

-scores indicate the following trend: studets ¢hat completed only one module are divided basically
into two populatipns - one with College Board scores under 650 (on a local exam) and another over
720. Experience has sl&wn that scores under 650 1dent1fy students with low probability of success -

~

in the natural sciences| These correlations provide additiorial support for the prevnolﬂ statement
that students with a gdod background feel that they do pot have to complete g given module, and
work only those operatnonal objectives in which they have difficulty. A correlation table between
visits and’course ‘grades reveals a positive correlation between the two variables, thus explammg-
the number of low completed modules for some students avith grades of A or B. ' ’

" As a check of CAI effectiveness, we prepared correlation tables between College Board grades
and General Chemistry course grades for the CAI users and the control group. In the control group
we found that students with a low College Entrance Board tend to fail Freshmen Chemistry.
Students with less than 600 in the Math section of College Boargsl:xam correldted well with failure.
On the other hand, the student population under 600 using CAI did very well. We found for. this

" group that only. 21% below 6Q0 failed the course while the, rest passed. It was observed that a C o

f grade proved to be the most common grade for this population. Thls mdlcates that CAl is effectlve

in" helping students that are prone to fail the ‘cdurse: e
‘General Chemntry ‘unit exams and hour exams test students on ablllties to solve problems.

~ quantitative skills that go-with the course, and procegses of abstraction and application. Thus, the -

fact that CAl has aasisted students to pass General Chemistry indicates its potential in removmg
some of the most basic educatxonal deficiences that afflict our studentb
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.SCIENTIFI,C ACADEMIC COMPUTER PLANN ING PROCESS
“ v : : John Garner, Tougaloo College E \ :

. what we have learned. ' N

' (-; First, involve the faculty and administration in the planning process. We did this by inviting all
possibly interested people to all the planning meetings and to use whomever tame ag the decision-
making group. The more they*are involved in the planning of-the machine the more probahle that
the machine will be the correct one for you; that is, the one that the faculty and students will use
most easily and awidely. Openness includes the administration’, It is important that they net think
you are trying to mislead them. The more open you are with f,lhem the ‘more open they will be with
/you and the quicker and easier will be the justification and ordering process. C

- Tougaloo College is purchasing an academic computer. Today, I plén to share with you some of .

B - .
Second, plan the computer usage. We did this by asking each academic department to list their

. Wishes. In our case we discovéred there were four basic areas: 1) Teach computer programming,

2) Solve problems in other classes, 3) Géneraté tests, and 4) CAI (Computer-Assisted Instruction).

Third, through the planning process learn from the experiences of others in similar ‘situations,

. 4se consultants, an ] visit nearby computer installations. ) ¢
. A'fourth plahning consideration is the relationship between academic and ad;n’iiﬂ'strative com-

puting. An outside consultant may be of particular help here because he brings an off-campus objec- -

'tivity. Consider your past experience. If joint academic-administrative use is planned, ‘establish a

procedure to resolve any anticipated conflicts prior to computer purchase and to resglve unan- .

ticipated future ones. There will be no conflicté if the machine is large enough, but that is frequently
financially impractical. . * _— .

" Fifth, consider software. Design the system so that you have a mechanism for easily receiving *
software from other users. Avoigd re-inventing'the wheel, so to 'gpeak. Ifartiﬂg:t\ein the uiers oap
e I

of the manufacturer of your company. Find out what other academic users

. doing. T§ will give
" you ideas.- - o LR

Sixth, consider your repair maintenance needs. The central components of the computer—the .

.- central précessing unit, disks, tape, command console, and perhaps the printer—need proinpt ser-
", vice, and plan for it. .lnput/()utput'( HO) devices of which you ha-vqseveral. for example terminals,
~ may not need as quick repair beccfuse lasing one of them does.not have a gerious impact upon'the

~computer's operation. Consider doing your own routine maintenance of terminals, returning them
to the factory for repair, or having a spare parts kit. If you have an interested and qualified faculty
member or two, they may want to build a terminal or two from kits which are available, in ordér to
learn more about routine maintenance. ) '

| 7 Seventh, on the basis of your expected uses, select the central components of the computer—the

central processing unit and storage devices—disks and magnetic tape. Plan - ahead sq that the
system will segvice expected needs for five years and it will be readily expandable beyond then, Plan
s0 that when ¥xpansion is needed it will require the smallest possible additional money, Consider
software availability, hardware flexibility, expandhbility, service available, and maintenance costs.
Buy all the centraTFd‘rnponents and the mainten’apce contract from a single vendor. .

An eighth consideration is 1/Q) devices. Again, select-them based upon your-anticipated needé. _

Magnetic tape is the fost common way of transferring software from one user to ¥nother. It, com-
bined with more-expensive but faster disks, is plso needed for stdring data and software. Cards

should be considered. They are increhsingly omitted in academic systems but if the expacted users .

havg data or software on cards, or are more comfortableusing them than other I/0 devices, one will
want to consider if they sheuld be included. Common academic 1/0 devices are terminals. There are
o » some which print the results on paper and there are others which display the results on a T'V screen.

There are varioug levels of sophistication and one needs to ask what level is the most desirable. One -

o . . R ) , K
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‘of our consultants convinded me th t the best ig the sxmpleat w7nlnal which will serve the needs of -
the students. The simpler it {8, the qasier it ls/for the students/ts use it and ovércome any fear of
computers. At tlF same time it is very helpful to be able to ex;?and‘{;he capabilities at.a future date,

. - for example to ¢onvert a terminal to graphl7a as desired. Yisit places where the tympe of terminal

. you are considering is being used ina fashnon/simllar to, what you exp\({ct. If possnblé buy termmals ,
on approval. . :

. Ninth, the procurement procodure is ld\portant Use a bidding pl ess even if the’ proposal
‘speufned a particular manufacturer and meodel. Describe the needs in general terms in the bid re-
quest gnd send it to all possible m‘terest.ed parties. Place.legal: ;{)tlces in' ‘newspapers. Advertise'in
computer magazines. You will get. the bes’t. price and leayn a lot about computers in the process.

Tenth,“%elect the computer location cdrefully. For the central computer choose a place that is
centrally located so that it is convenient to all users. Locate it where it will he available for student .

, . access as many hours per week as possible. Locate it where everyone feels that it is partly theirs and
' ‘where no single group has an advantage over others. If some groups feel excluded they will not use "
it as much and the students will suffer; For us, the besg. placé was the library. |

The location of the 1/0 devices is eqﬁally important. Printers, card readers, and ter Is need
to be easily accesgfble to the students/so they usually should be plhced outside the machihe room
where the centrgf processing unit, disks, and tape drive are locaged. Plan to have them open to
studentsas much as pOsSlble This mdans avoiding locations that ake frequently lock®d or are used
primarily by one department or individual. You may want to locat minals at several places
throughout Lampus That is ggod-if it makes them more accessible td students and faculty.

. However, gtart with, all the terrﬁals in a central terminal room and gradually dlsperse them, based
upon the use record. For example, i é a department wants terminals moved nearer their offices or -
{ Llasqroom examine their terminal-uke history for justification. Y

l“levent.h make timely final decigions neither too early nor, too late. Consider all items carefully
when you write the proposal. When the grant is received, review all the decisions in light of the ex-
perience ypou have gained since the roposal was written. When there is a good remn. make
changes. Make decisions early enough to be sure beyond reasonable doubt to have the services
available when they are neceddd. However, do not make them too early. The more you investigate
“and plan the more likely the decision will be the right one. It is best not to choose the whole-system

‘ / " at once, particularly the terminals. Start with a féw of several dlff‘e_pnt‘types See which onesare

s

used the most. Buy more of that kind as you expand. You may want to take advantage of the °
shorter delivery time for terminals to decide the initial terminal purchase after you ‘have decided
about the central L'omput.er thereby having time to get more information.

Twelfth, remember to traln the staff. Without trained, excited faculty and computer center staff
theebest machine will sit idle, providing no benefit to the students. Remember to request adequate
funds. Consider academic- -year replacement time'and summer training. Have a single individual
with final authority over the.cdmputer. Provide him with enough time to_assist.faculty in course im- .
provement. Do not waste his time with routine operation of the computer. lee someone else to do
that. Use student.help when practical because they learn that way. When you agree to pay a faculty
member to develop software, be clear what, you expect to have accompllshed and make'its satxsfac-
o tory mmplotum a condition for pagment. S |

L] .
 Throughout it all, remember that the basic goal is to provide a better educatlon for theﬁtudents
and to do so with the least amount ofmoney. Thls is the ovemdmg consnderatlon ‘

Yo

’
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- . AT JACKSON STATE UNIVERSITY

o
- Jesse C. Lewis, Jackson State University A
- The uses of the word “ingovative" in the title of this paper do not imply that Jackson State
University devised or discoverd some new way to use the computer in its instructional.program. If
-the word is appropriate at all, it applies to the way we are using the computer or to the fact that for
“the first time the students at a rinority Institution in Mississippi had access to interactive com-

. (I

puting. : ; - '

o

It 'seems so right for the motivational effect and other advantages of the instructional uses of -

the computer to be applied-where needed m_ost} The culturally and economically advantaged.

- stude* will be successful in college and life with or without access to computer-based instruction. "

Howevbr, this may not be true for students whose educational, economic, and cultural background
is the product of a separate and unequal‘educational effort. There is a great need to motivate and

provide individualized.instruction for s,ﬁudents,'who have not been exposed to many of the advan- -

tages of our society.

~ Support for an edycational compﬂtiné project directed at the culturally é,nd economically disad-

vantaged student was sought by contacting and/or sending proposals to several corporations and
foundations before COSIP-D/MISIP was announced. But for some. reason, it seems that founda-

tions, corporations, and federal agencies spend. most of their funds to serve those whose need is -

" loast.

During the early 1970's an NSF COSIP:D grant was awarded to Jackson State University in
which $30,000 was.earmdrked for computer terminals and the required data sets, cables, and com-
munication devices. A short timé later, six keyboard/printer terminals were connected_to the
University'$ IBM 360/40 computing system, and interactive comRuting was established at Jsgckson
State. Eighteen months later, the IBM 360/40 was-replaced with an IBM 870/145 and the
‘of terminals on eampus increased frém six tb sixteen. L

Why should a student be familiar with the use of a terminal or the potential of a computer? The
answer is that today, we are in the midst of an information explosion. Our base of knowledge is
doubl_ing every ten years. We in education have to determine ways to accelerate the rateat which in-
formation is fed to our students. computer is a large part of the solution.

The computer allows us to compre)s a vast amount of information and store it efficiently. Via a
g.eletypewriter connectioni.e. the termhinal), a stuzent an quickly call up great storehouses of data
. and instruct the computer to Cairy ofit laborious éalculations. Since less time is taken up in the'ex-

ecution of problems, the student has more time to analyze the results. Theemphasis shifts.from

repetitious mathematical tasks to problem-solving and decision-making. The instructor has more
. time to stimulate the studen_t's_imagination, creativity, and critical thinking. h

As the student interacts with: the computer by means of th.e“te’minal. he becomes directly in- :
“volved in the instruction process. He sets his own pace and has a tendency to work harder than if he

. were just reading a textbook. The immediate feedback from the terminal prolongs hi's!concentration
- and motivates him to study still further. '

Singe calculation time is shortened, the instructor is able to use more realistic examples in his

classes. In life, all answers do not come out even, as they have always seemed to on the answer page .

in the back of our textbooks, - | -~ .
| "So the interagive terminal provides two aign‘{ficqnt benefits. It increases th¢ stu ent’s motiva-
tion and accelerates his learning rate. ’ o s "

o "% establish contact with the computer; a-studeﬁt ;ﬁ_ckp up the telephone receiver on}a terminal .

and dials d specific number. The computer responds with a request for an identification nufhber and
a passward. A‘a soon as-the student enters those tw:o items, the computer indicates GO. At th?_s

t

o '.‘
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pomt the student can use cogvereatronal and English- language-orrented commands to ask the com-

puter for g 'canned’ program (a pre-written package), or if the student has some backgroundinone =

of ‘the computer langpages (BASIC, PL/1, F‘OR’I‘RAN or dOBOL) he can enter a new progr
himself or re-write an old one. .

"All programs are controlled under MUSIC MC(plll University System for Interactwe Cbm
- putlng),, a timesharing language, so that }es/pon e time back to the terminal is never more thary frve
- seconds, MUSIC is eaqt to use, allowing students with little knowledge 91' computer operatrqns or
. _programming to use several applications.

In the beginning, the combuter’ was primarily used for such mathematrcs-onented subjects as
business, co rliputer science, econontics, statistics, and mathematics. For example, let us assume

_that a teacher at Jackson State, has reached the point in an elementary or remedial mathematics
class where he wishes to intorduce logarithms. He ‘gives the class the following definition: The

-logurrthm of a number N tg the base b is the exponent or the power to ‘which b must be ralsed in
order to obtain N, ' '

-

Ninety percent of the clasy will admit that they don't understand (nmety nine percent will not). |
~ The teacher may then ask the students to go to o,ne of the computer termmals and find the followjng

?ower of 10: o _ - | ' - ,
( ] < | -10**‘3 : o » . v . .
: S 10**.30 o o v
: | 4 T 10%*.301 g . ' |
/o ' . 10**3010, ~ . . .
i | : 10**.30103 : .
They will get the following results: . 0
10%*3 = 1995262 =« “
10%*.30 = 1,995262
» . 10§*.301 = 1.999862 ,
' . 10**.3010 = 1.999862 .
10%*.30108 = 2

!

The teacher then says let us define 30103 ag the logarlthm of 2 to the base 10 Repeatmg the
above general definition at this point could lead many of the students in the class.to complete
understdnding. The students may then be encouraged to demonstrate for themselves (on the ter-.
mmulq) that logarithms can be used to multrplyg divide, raise to apower, and extract roots.

Our efforts now in¢lude Compyter- -Asgisted Instruction (CAI)y For reasons which may be ob- |
vious, most of the current CAl efforts are in the English Deparq:zent The courseéware being used ~,

was pure hased from Notre Dame. The computer-assisted tutorials in English consist of 46 modules l

- covering phenology, morphology, syntgx, and mechanics. The lessons range from 8 to 25 questions -
each, and are independent of any particular textbook, The/lessons are designed for sequéntial or )

, ‘random access, The programs are written in VS-BASIC, ‘Courseware in History and Economics is  »
also available, however, the major effort and emphasis remain-in Mathematics and. English.

N »
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S, IN SGIENCE COURSES AT\HOSTOS ' ’
COMMUNITY COLLEGE =

\ Amador C. Muriel, Burlington County Community College :
In 1976, Hostos Sgmmunity College of the City University of New York, with the assistance of
rd. started a small projegt on Computer-Assisted Insthtioy (CAI) in the
sciences. In tHis report, I will describe its.successes and failures, then submit recommendations

7 '3

~ which could maké¢ CAI useful to colleges which intend to use it. -

The College is located in the South Bronx. Eighty percent of the students are Higpanic. Ar(;und

50% of thogggpdents are enrolled in remedial courses in mathematics or English, with English as a -
" second language. ) ' ' . ,

- The hardware used was-a PDP 11/40 running on a RSTS/E system. The core size was 96K, and a
total of eight terminals were eventually available for 'de'velopmenht and student use. The mini-
compﬁter itself was inherited from a defunct administrative computer center. There was absolutely
no educational computing available when the project started. Computer expertise was nil in the

_ beginning. - . . ¢

_ o N s
Three faculty members in physics, chemistry, and biology. were involved and the strategy
developed waslsimple. Small programs, each 8K in-size, were developed for topics of interest, Chain-

ing of programs was used where necessary. Toward the end of the project, two years later, the in- ‘
volved faculty members were well-versed enough to use files, and therefore the battery of questions .-
- ' ’

was expanded without the 8K limitation. e )
Our result is fairly simple. In an intense remediation setting, as well as in the proliferation of

stretched-out courses, there was no success at all with highly interactive, individualized programs.
Instead, studentg preferred a timed, drill-mode of instruction in all of the subjects trjed (radiologic -

physics, astronomy, and chemistry). ' . .

Let me'illustrate what we mean by highly interactive, individualized programs. One of our pro-

grams asked the ‘student how many vectors he/she liltes to-add. The program fhen gives as many

~ randomized vectors as he/she requested. The vegtors are drawn on the terminal. The student then - ~
~adds thg vectors outside the terminal and keys in his/her answer. The program tells the student

whethdr/the answer is right or wrong, as well as provides the correct answer. The program could
really be quite sophisticated. . . '

T deliberately picked this exa‘_ghple as a prototype of a program that demands g‘ooa programfning

knowledge, buf is nevertheless educationally faulty. In a remediation atmosphere, programs of this
sort are wasteful. The student monopolizes the terminal, and.if the. programs are timed, the com-
puter becomes an oppressive machine. ' : P

Contrast this rather sophiétf&ated program with others that simply drill students in true or

false, multiple-choice, or even spelling programs. The student gets instant response, and there is

really no need toput time limits. Thestudents set the time limitation themselves. The problem then .

- becomes setting up question banks, which do not demand too much programming expertise. To

repeat, I suggest here that in afremediation settipg, it is much better to use CAI with drill modes, |

. not with highly textual, or analytical instruction. . : o ‘
" Let me now discuss other aspects of CAI as it relates to administrative; developmental, and im- - -
plementation strategies. The pse of computerg is initfally expensive. This objection, however, will

be s'olv‘ed by forecasted decrease of hardware costs. Software development is experisive, on the
other hand. Only big, privately operated, software dev@lopers could design courseware .in.a cost-

weffective. way. If we g#sume. that -hardware costs go down, and courseware cost becomes

manageable, CAI will still not find Reneral acceptance until it is integrated into courges which

reduce the cost of teaching, The only acceptable way of _(educing the cost of teaching is not, to cut ] :

WO T

Cor




. !
faculty.lnput.'but te increase _the.éoat-effedtivene of faculty. Tlus means usmg faculty merr‘\bergj o AN
_ ? course managers of larger sections which are@@reatly helped by computers, such as the type ;oo
mcuqsed here. Unfortunately, in time of faculty negotiations, these matters are swept under the

+ rug and most colleges will not be able to t*luse CAlin an effective way for a long time to come This is
. no longer a computmg problent but a human management prebjem. bl

- ~ There are other problems:we met in our project. Instead of discussing them mdividually, I would
' " like to"propose some do’s and don’ts while you are planning similgr projects.

Let s gssume that you want to introduce GAI in your. school Here are some suggestlons'

i . 1. Get administrative support for peripherals and maintenance contracts. _
2. Negotiate CAlinto faculty contracts so that class'size and contact time do nptimpede
e CAI implementation., This ¢step could.be avoided as long as external funding is .
L ~available, but when soft money runs out, CAI should:be made a part of an 7verall solu-
4 ~ tion Lo redllcmg the teaching cost. t d
. o 3, " Hire expenencecl, and if necessary, expenswe programmers. Faculty 'members should
not keep re-mventmg the wheel _ CL t
4. Document’ ‘Document! . o ' A
i 5. parate educatlonal computing from adnrinisttative computmg .
' - 6. Idenjify computer enthusmstsw support them. Success will be imitated.
I hope that ll using these pointers, most of you will be. able t? avond our mlstakes and errors in
’plementatlon Y Py
s . B ) ‘ ) : 4 ' -
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' TECHNICAL SYSTEMS FOR ACADEMIQ COMPUTING: \ "
e i T . Nellouise Watkins, Bennett College o o '\ L
D -Educators have become acutely concerned with the drop in the level of scholastic achievement of "-\ SIS

entexing college studefits. According to the report presented at the 1978 meeting of the National e

_ Associgtion of Secondary School Principals, the. national gyerages of the verbal and mathematics . -\

1

" SAT declined noticeably since 1963, The verbal SAT decreased 49 points to 429. The mathematics '} \

, . SAT decreased 32 pointg to 470. These alarming statistics cut across boundaries of soci&econdmig‘:ﬂ N s

- ~»  background, race and sex. The general opinion is that cqlleges are faced with a generation of youth. - 4.

. “that has stared at a'\televist).n screen singe birth deriving questionable mental growth for the hof N : |
devoted. The thousands of hours that the child spent watching tele‘visi(ﬁn during the important for-; - e

mative years of development have created a pattern of passiveness that’is coﬁntemctive to motiva-, g 1 .
~.tion and the development of a thirst for knowledge. T ’ R S \ N .
The'SAT statistics reflect significantly on minerity institutions since the average SA*I‘ange for. \ . "
 the-students these institutions serve has been, and continuss to be, lower than the national norm. | ]

We, as educators in these mipority institutions, have neither the luxury of time not- finances do \-
. .« Philosophize abqut the causes. Our task is clearly to take the stiidents where we find thém‘and - '
#£ - move them forward as expeditiously as humefily possible. ' o A

E #y The sessionwny have attended for the past hour hopefully has stimulated your thinking about .. ',
;Y the impact the. computer might make as one approach to the problem. Evidence indicates that . =
: Computer-Assisted Instruction (CAI) teaches . . . that students respond favorably to CAI, that
there is a saving in time to learn, that the computer can be used to accomplish heretofore impossible _ _
“versatility in branching a#d individualizing instruction, that natural and instryctional dialogue is .~ ." ¢
" possible, and that the computer will virtually perform miracles in processing performance data.‘ '
Given that the computer can, in fact assist, where do we go from here? I would submit that the

Iy

first decision shquld be, '*Where, specifically, do you wi h to go?"’ Once this decision is made by the v o
institution, the type of computer toselect, the p_erqoﬁ el required, and the budget for computing , .
e should be put in one to one correspondence with the ackdemic goals and objectives of the institys
- ‘tion. Possiblq goals to be, cqnsidered are: T : ) . S
. o 1. Is your goal to-train students for jobs in/the computer industry? " o
S ‘2. Is your goal to prepare students to use £he computer in their chosen profession? - :
e 3. Is your goal to use the computer to improve the qhafi.ty and quantity of the students
| . you graduate (i.e..ompetent in the basic skills)? =~ S '
¥ - "4, .lsyour goal a combination of the three former goals? ) . - :
. 1 repeat, the selection of the computer configuration, the required personnel, and thi;'budgete . x .
computing dollars differ significantly depending upon which question dgmc‘ribpg; your goal. . .
' Before considering the differences based ¢n goals, let us first look at the commonalities for suc- .
- .. cessful academic computing:. =~ - L ' ’ : ( : , "
- - 1= Ay computer seleated should have & good track record of relishility, rapid and depen- ’
o "« dable service, piediétable years before\})bsolescpnce and a price tag within your in- . " "
Co .77 ——-stitwsion’s budget. : o - : L S
7\ .2 The-académic confputing facility should have at least one or two, advantages for ad: o
S '. ministrative usage in order to raise its priority status in the-college budget. . .' oo .
. 3. Computing dollars shgifld be stretched by overall, lopg term planning with considerd-;~
Ty — ‘ r - tion given to, all interested. parties on campus, i.e. administration, faculty, students,.
- . and staff. - : ; - L
. 4 Computer technology represents a marked change in the educational process. College- = *
T wide preparation for arid acceptance of the cliange should be smkp_ioned and promoted _
® - 4. . by toplevbl administration. S PR . e : P »
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_ '5: The computer when properly, utnhzed cuts aqross many facets of the coflege campus .
© .. A systeps hperator may have. prnme responsibility for its functioning byt priority .~
- decisions, plans for faculty, staff, and student ushge, ant analyses ofp future projec-
..tions are often best handled by a non-bnased element, such as a compu'tmg committee

N ow, let‘ us take a look at the speaifics of the goals. - '

s the goal of yOur institution the'training of students for jobs in the computmg mdustry? At the
- undergraduate level two major directidns are generally considered: 1) training to program the com- .
- puter and 2) tramlng to maintain the' computer. When the former is the direction, provision for a
*+ variety of languages as Assembler; RPG, FORTRAN, COBOL PLA, and BASIC, enhance, the stu- .

. dehy’s schances in the job market. The emphiasis should be provisions for batch processing on a main

framib computer. The latter dlrectnén, training to maintain the computer, should be very effectively _

served by working thh mxcroproéesﬁors ’I‘he asaemblmg of the unit can help the student learn how °

the computer works R N . . S _ -

Is the goal to prepare the s'tudehts to use the computer én'their chosen professzons? In this dlre(,‘fI
. tion, regearch gnd scientific applications “are of primg interest. The student- may be served by
“‘smart’" »terniinals or personal computers wnth fleppy disks of-p progragimed statistical
T packages\ In this t:ategory ‘algo; teleprocessing to a nearby network via, agathode ray tube (CRT) or
- a hard ¢ copy termmal may be highly effectlve because of the avanlablht of a large hbrary of pro- .
_-grams .' VI . , . ,
Is the goal to use the computer to improve the qualzty and quantzty of st dents you :
graduate? This goal is perhaps the one many of you give lugh prnorlty For clarnﬂcyiron ‘we should
.delineate four terms- -useq in the context of this gdal: : <

1, Computer-Assisted Instuctnon The. systematlc use of mstuptnonal inaterlals in <
. ) regularly scheduled intervals ‘for teachmg. tutgmg, drllllng. testmg and' srmula-.
.. tion L Y

2. Computer- Managed elnstructnon The tr kmg of CAI to provide ,evaluatnon . _
~ prescription, motivation,,and nnstantar;?]u:; feedback. : PR
* 3. A CAl Program. Courses, offered /in a systematic, teacher drrected l
L L ture/laborato;y combiged’ process. where the teacher and technology share in enhan- _
v ,cmg the leatmng process andin evaluating results.. - o -
L, 4. A|CAI Resource, The elective use'of courseware. ﬂa termmals in the sanie manner '
"¢ asthg library facility on the campu‘s is utilized. - :
" go® If the goals of the institution mvolve any of these categor}es and nf large numbers of students
must be prov1ded interactive oomputmg capablhtles over an extended period of time, the selection
" of a minicomputer with hardwired QRT or hard copy terminals would he the preferred conﬁgura,
~ " tibn. Terminals with teleprocessing to’a network would again be a satnsfactory arrangement. The
X extensnve library of network programs is hnghly effective when the goal is a CAI resource.
‘ Once.your goals and object.lves are determmed and you are going to make a decision, arrange for

‘interviews with a number of computer séles fepresentatives. The followmg checklist may be helpful
in malung the final declsnon on the best techno‘logy for your mstntutlon ’ i

\' - : ) - .._\‘fr,. .
_ AL DR _ ' INTERVIEW CHECK LIST
R 1. How daes this unit compare in 3128 to other umt,s?
i 'IBM 370 (large main frame’ computer)

.. IBM 32 {medium computer)

"\ " - DEGC PDP 11, series (minicomputers but wxde range of snzes) ' »
. " HP 2000, 3000 series (minicomputers) - : S _ )
Radno Shack Mncroprocessor (persomal computer) ' ' , : o B
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Jd.

4.

"

- b.

- 6.

7.

8.

9.

How many students can be“sérved adaqqately aocortﬁg to my institution's goalsl
Terms: Main storage, (CPU), main memory, 30-50k (For academic computing usual-

ly under 1,000 students), 35- 125k (For academic, and limited administrative com-* - *
‘puting—usually 1,000-5,000 qtudents). 128 266k (I'or academxc and ndmin~

. istrative computing- net,work éxze) L . p
‘How much additional memory ossible? ." - L R
Terms: Disks, Megabytes, - Flopz isks R '\ ‘
. Number of megabytes per disk. ‘ . ;
. Total number of disks that can be supported. ' Sy, ’ g
Floppy disk capacity. - [ ' e '
What kind of terminal support?
Terms: Cathode Ray Tube (CRT), Teletype (TTY), hard copy, graphxc |
Number of terminals supported in base configuration.
Support of terminals of a different brand. 5 .
~ Turn-areund time. ' A4 '
Batch processing at the -same time. ' )
What languuges-are. supported? . L ‘ ‘
" Ternis: BASIC, FORTRAN, COBOL, RPG, APL, PASCAL ALGOL
Whickr are simulated? '
Whlch came with system?
Additional languages purchasable or leased?
Adniinistrative softwate opMuble and/or supported?
Terms: Accounting, Billing, Schedulmg. Grades, Batch Filed, Management
On-Line Registration : . A :
With system? - e o
For purchase? For lease? o o : g
Documentation? o . ,. ._ o
User-contacts? o St s . . ‘
“. How many programs are available in dibrary? - T ‘ / .
‘Magnitude? Variety? . .
Supported? Documented? e o
:Available with system? Liease? Purchase? - T L

Does the system have “author capability and &zpac;ty?
_How mugh programmmg knowledge is requxred?

How much JCL? '

Simplicity of process?

'I‘ransbortable? ' .

What other units can be supportedf : K M
Printer (100£1/m)f =~ ' ! ~
Mag tape? ' '

Card reader/punch? =~ . C Y

Paper tape?
Plotter? =~ s . Y




4 / ‘ lO. “What js the projected obsolésce'ncé date?
rat sysflem issued?

- When'was
What is the

4

+

13

ewest system on the market.. what's the dnfference? :

LS

_ Iq it possil’)le" to upgrade the system?

- .. We have referred bnefly to main frame computers, mmicomputere. personal comput.ers or
L microprocessors, smart terminals, and teleprocessmg to[network Panel members will enhance

your lmowledge further along these lines.
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v REINFORCEMENT OF ACADEMIC SKILLS [N
:. ~ The Development of an Academic Sypport Facility, for the Sciences. b
' Richard G. Ross, Ernest J.-Baca and Robert I. Lonard B :

< "»‘ e '
" The Guflded Initiative Academic ‘Advancement Reinforcement Systems Approach ’ - , '
- A Viable Alternative to Traditional Science Education. =~ S '

J. Henry Sayles ‘ . ' - : -+
Development of. Baslcvﬂ\nhfahwmatncs and the ScienCes -

o “Lécture-Laboratory Format”. - . o
Darius -Movasseghi and Mahendra Kawatra . : . ©
. ‘ Student ‘Motivation and Achievement at Our Lady of the Lake Umversxty o
‘» Michael E: Campbell . R - ‘
_ Reinforcement of Baa‘c Skills in Chemistry I Course o - ' '
v S Mary Abkemeier ' . .
" . Reinforcement of Computational Skills at Norfolk State College. S .
: Phillip McNeil ‘ ’ '
Eliminating ‘‘Mathematical Illiteracy’* at the Freshman Level: .
A Modularized Mathematics Program , -
o Argqha Velez-Rodriguez I
"'+ Development of Supportive Materials in Mathematxcs and Science
*in a Lecture-Laboratory Format.
-Mahendra Kawatra and Darius Movasseghi
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" THE DEVELOPMENT OF AN. ACADEMIC SUPPORT FACILITY
. 7 FORTHESCIENCES - .
. s . Ri_o(;ard G. Rbss, Ernest J. Baca and Rgbe_rt L Lé’nard i ' f

b
[}

o0 ‘ -t I Pan American University . SR
v, Although the MISIP Program at I”an American University involved several components, the
" Biology Department projects and their evolution previded the basis of this investigagion. Audio- ..
tutorial cofirses in Environmental Biology and Plant Taxonomy were each offered twice during the -7 B
1977-78 academic year. These courses were completely individualized with students receiving their N
instructions through slide-tape programs at study carrels equipped with Caramate players. Study '
gui(ées. with spécific instructional objectives and sample test items weré prepared to accompany
+ each program, Approximapely- 130 students enrolled in these courses and formally and informally
‘ e\calﬁated the method utilized. Based on 'an extensive analysis ofgetudent 'rgaction,' the audio- >
tutorial method was discont'rrlued'as the primary teaching techniqpe;)&bu‘dengs.oxpressed aneed fon. ~ ..
more group instruction a‘)d interaction with the instructor. FONTINARN ERRIE o '

The materials developed have recently been used tdauppl‘ém“é&’trgdiﬁibna‘l""gzoup instryction, ° | _

- Inaddition to the students in the courses mentioned above, these materidls have been adapted and o
}'+  supplemented for use in the General Biology course which selyes approximately 800 students. To

accomodate such large student numbers, a*Science Learning -&éﬁWr_"was -gstablished in the = .
centrally-ocated Learning Resource Center. The Center, staffed by teachar-tutors; can accomodate

50 students at any time, . e L

This study was designed to determine the effectiveness of the supplemental materials in enhanc-
ing the success of students in a General Biology class. The class was dichotomized into two groups.
One group, designated high-use, utilized the‘materials a minimum of five hours per semester.. The
other group, designated low-use, spent from 0-6 hours utilizing the individualized materials.

’ Members of the high-use group were matched with members of the low-use group on the basis of

' their ACT*Natural Science scores, From these matched pairs, 30 were randomly selected for this in-
vestigation. - ; ’

The following null hypdthesis'was tested at the 0.05 level of confidence; There is no s,'gnificanb.
difference in te mean final score between the high-use and low-use groups. . v

Subjects fo¥ both groups were selected from those students enrolled in the first semester biology
course at Pan American University. This course (Biology. 1401) serves as an{ntrpduction for both
Biology majots and non-majors. Biological Sciance by William 'I‘ ‘Keetan is the assigned text and
Laboratory B‘:r;)erivnces by Ross and Ross serves as the laboratory manual. Twelve slide-tape prg-'
grams and a Study (fwide for General Biology by Lonard and"Ross were provided as supplemental
materials in the Science Learning Center. The section of the course was taught by one.of the in-

vestigators and was selected because of its high enrollment, (118).

‘e .-

Pan American University, locatéd in Jdinburg, Texas, has an enrollment of approximately
8,600 btudents of whom 80% are of Mexican-American descent. Qver 90% are commuting students-
living at home in some of the communities of the Lower Rio Grande Valley of Texas. The majority

of the students are employed either on a full:time or part-time basis. - . o

The following étebs were followed in the development and completion of the study: _ .
1. ACT Natural Science Scores were obtained for all students enrolled in thesclass.

; ‘ 2. The time spent using the slide-tape programs was recorded by Science Learning -
’ Center staff. o '

3. All ptudents who spent over five hours usin[f.th.e programs Yvere‘-uselected_‘as the
high-use group. - : ‘ _ o ;.
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. X © 4. Based on ACT Natural Science scores, each member of the lugh -uge group was . )
‘ B o matched with a student ‘who spent less than & hours using the materials. =~ . ,
N . 5. IFrom rqe pairs, 30 were rnndomly selected to serve as comparison groups, R

‘6., 'Final fumerical grades ware obtained for all gfoup membets. . ™ .

o 7. Data were analyed using .‘Stuklents’ t"' to determine if a slgmfxcant dxfference in .
C the mean fmul grade exwted between the groups. '

Of thc L1% students enrolled in’ the course, 104 completed all requnrements A total of 41+
students utilized the supplemental materials aver five hours ddring the fall samester of 1978. The )
30 selected for this study spent an average of 9.7 hours using the materials. The 30 matched low-~use -
students spent an average of 0.7 hours with the supplemental materials. The mean final grade for«
«  the high-use graup was 76.9, whilg the mean final score of the low-use group was 69.8..

The null hy pothesis stating no difference in mean final exams scores was rejected on the basis of
the calculated Lvalqe ($=2.4 significant at the 0.06 level). Those students making high uge of the .
5. : slide-tape materials p('rformed significantly better than those who made little or no use of these’ s
"o supplemental materials. - o
The results of this study indicate that students using the provided materials are more successful .
than those who do-not. Although the groups were equivalent, based on knowledge of natural
science, Lhere could bo other differences between the groups which could pariially account for these
~ tesults. The degree of motivation as expressed by their willingness to take advantage of the
D facilities may indicate that these students are more qtrongly motivated and are spending more time
studying for the course. The students from the low-use group, however, did make use of.other
academic assistance on campus to the same degree as the high-use group so this difference can be
largely discounted. A
Based on this study, the followmg two recommendations are made:- - *

' (1) Ad(htmpal lnveqtlgatnonq with more controls should be made with addntmnau
courses and larger numbers of stud{ants, and /
L (2) Slide-tape programs should be developed in other science disciplines.

b . F urther studies are underway, and Chemistry and Physics programs are elther completed orin °
> y

progress.
o
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~ THE GUIDED' INITIATIVE ACADEMIC ADVANCEMENT -
'~ REINFORCEMENT SYSTEM$ APPROACH -/A VIABLE
' ALTERNAFIVE TO TRADITIONAL SCIENCE HDUCATION =

» , G J. Henry Sayles, Bennett College . " v v Y 5
r. ,Bennett College has initiated an innovative experimental program in teaching technology to .
permit students the opporturw to integrate theory and practice in mathematics and in the o
biological and physical scignces in a professional setting based on a need of hierarchy assessment. | o
‘The primary goal of this program is to promoté the intellectual and .emotional development of
- students by exposing them to an entirely new environmenf which djffers from that usually

‘ associated with the traditional means ofgaking courses at. the undergraddat;,e level. In reality, the _
students now have a viable alternative to the traditional way of taking cours¥. This experimental - ot
” program is entitled the *‘Guided-Initiative Systems Desigrl Approach.” The Agademic Reinforce-

= L ment Center at the college, made possible by a MISIP grant, is being used to fmplement this pro-
gram. This Guided-Initiative Systems Design Appeoach focuses on open-end problems and on
establishing a need for the materials the student is expected to learn. It requires &e student to take ,
the initiative in learning, using the library resources (textbooks, monographs, ref@rence books and

scientific journals) as well as laboratory experimentation.  « .
The objectives of this project component are: - J
) 1. to promote the intellectual development of students by exposing them to an environ- - ‘ .

ment which diffets from that usually associated with the-traditiongl means of taking
" sclence and mathematics courses at the undergtaduate. level, and

‘2. to reinforce the classroom c;)v'érage of those scientific priiciples which stygents often
find difficult understanding with sypplemantary-illustrations, applications, examples ~ = - -
of problem-solving techniques, and to expose the students to ‘instructional materials
more advanced than that covered in the regular classes. -

The philosophy of the Acadethic Rginforcement Program at. Bennett College is to provide
‘academic experiences designed to hecel®Bte the scholarly developmeng;of students who enter col-
lege with unrealized scholarship potential in science and mathematics, The emphasis is on open-
ended problems and on establishing a need for the materials the student is expected to learn. A
variety of audio-tutorial devices are used. The course moduiles are developed by the professors for
the students enrolled iy the variousSefence and matMematics courses. ) |

In using these "autorhatic tutors, students are able to assimilate concepts and pkoblem§ at their

own pace until a clear understanding of each unit is achieved. The student reads, obgerves, writes,
and listens. / ' : :

The course modules are open-ended. Each module presents matgrials more advance an possi-

t ble to e explored in a traditional classroom setting gnd each module is designed to create théweed
fo\r\ more knowledge about various‘acienﬂ;ﬁouprinciples'and problem:solving techniques.

The student population being served consists primarily of black women majoring in biology,

chemistry, mathematics, and engineering (dual degree), and young men enrolled at four nearby in-

‘stitutions, but taking courses in-gcience an(‘i mathematics at Bennett College in A cross-campus,

cooperative program. 7/ -- .

Based ‘on the results to date, there is no escape from comcluding that the Guided-Initiative

" Systems Approach has resulted in a significant increase in the percentage of students earning

above gverage grades in comparison with the 1976-76 control group. Only students earning grades

. of 2" or above are inclyded in this evaluation. ) " o/
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' DEVELOPMENTOFBASICSIN ' = . .
L MATHEMATICS AND THE SCIENCES: .
“LECTURE-LABORAYORY FORMAT”

1]
: \ @ .
. : " Darius Movasscghz and Mahendra Kawatra - ( L
‘/ : L © Medgar Evers College . . . T

In purault and promise of college level study for everyone who desu'ea it, many institutions .
» " across the nation, especially the City Univetsity of'New York, have opened their doors more and
more to the high school graduate population. This era of so called ‘‘open admissions’’ has been quite
rewardmg for educators, faculty and especially students, and at the same time Has made educators
and faculty look a little’desper into ways of modifying the method of instruction. In addition, dur-
, ing this period there has been a rapid decline of the competencies of entering college students in
- basic skills, particularly in mathematics and natural sciences, nationwide and especially from an ur-
ban setting. Recognizing the vital importance of the mastery of these skills for the eventual success
- of the students in any academic curricilum of higher ‘education, it is essential for all in tit tions to
address themselves to this problem. Therefore, it is quite apparent that the goal of providing educa-
tion for all must be modified in some ways in order to give attention to providing éducatipn for
" each. Such modification is infinitely more complex and@emanding than the initial goal. In this
endeavor, almost all institutions have developed appropriate courses, and have attempted to im- .
prove upon both the content and mstructi.pn of these courses. In additionf it has been recognized
‘that the eventual success of students in these.courses, in general, is not possible without an ap- -
) J)ropnate supportive gystem as an adjunct to regular claasroom instruction.

We,having examined various modes of instruction, have come to the conclusion that unless the. = -
. supportive system in these courses is an integral part of the total instructional process, an effective «
use of the materials and facilities will not be achieved. Therefore, we have adopted a well defined =~
method of instruction in which the mode can best be descgbed as Semi-Individualized
Prefeaalonally Determined Paqe (SIPP). The basic features of this mode of instruction is the in-
tegrg@lion of lectures with activities in the laboratory creating.a locture-workshop situation, The in-
structional process in this format includes the modularization for thg course content, whigh is self-
pacing with a well defined time frame for achieving the objectives for each module, Thg¢ instruc-
tional process takes place in a large room (center)-divided into two parts clearly identifying ¢ lecture
~area and the laboratory. The lecture greg has a seating capacity for about 26 students and the
laboratory is‘equipped with ten study carrels each of which is furnished with a vxdeotape ‘player and
~ & color monitor. In addition there are seyeral audio tape recorders available for use., v
The classes taught by thd SIPP mode of instruction meet in the center three times a week. The .
§rst meeting of each week is-a formal lecture where the instructor covers, for most part, all the
.material assigned for that week. During this period the presentation is centered around the develop-
ment of concepts and the major skills needed for the aldorithm. The other perxoda are designatedas .
/ workshop sessions during which time students work individually or in groupa using one of the r
' }’ following gids: :
o ‘ 1." Videotape equipment with appropiate materiala
o ) 2. Audio tape cassettes with appro riate materials
. .. 3. Reading magerials i v : . ,
The main objectives of these workshop sessions are to ensure that the dtudents have inastered ’
the basic concepts and that they can ytilize the skills necessary in problem solving. The major task
... of the instructor (with assistance from the laboratory coordinator and tutors) is to assist studen'ta
- B in overcoming the difficulties whether in topics already covered or in new topica Studenta are e
o pected to finish a module generally in two weeks (the material covered in a semester is divided fnt
~moduleg and the tjme span chosen accordingly) and a unit examination is given at the end of thi
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- period. However, the étudents are allewed, and encoura&ed, to take this examination as soon as |

they are prepared. A student who passes a unit test with a predretermi'ned score (generally about

@%. or higher) Prior to the end of the module-period, moves on the the next module. During the
module-period, the students are allowed to take such a test, at most, three times and the highest -

score is recorded as the student’s performance level for that module. A comprehensive examination
is given at the end to ensure proper retention of the course material. This encourages the student to
have a broad understanding of the subject matter. '

In summary, SIPP, a very active interaction between the instructor, the laboratory coordinator,
and tutors on the one hand, and a student on the other, in a-well organized educational setting, pro-
'v}ides‘a natural motivation on the pert of the student. The cognitive learning ig provided for the
students through the lectire, while in the workshop setting the use of ancillary materials with clear-
ly specified behavioral objectives enables a student to attain the goal.of the course sucgessfully.
Finally, multiple opportunity in uplifting one’s scores in each test within a well-determined period

of time and having to utilize the A-V méterials individually, without any external prodding,

enhances the student's intrinsic motivation and helps him to p'artidﬂhte' meaningfully in ether
-learning situations, . : K ' o

It is noteworthy to point out that this mode of instruction was used at our éollege for the

teaching of the basic mathematics coutrse for a year and the analysis of the results with respect to

both student attitude toward the mode and to his achjeve}n\e,nt was very encouraging. For exaxﬁple,
the mean difference between the post test and a pretest scores was 10.0 with a standard deviation of

" £5.3 for the group using the SIPP mode while the corresponding numbeys were +8.1 and +5.4y -

respectively for the group-using a standard lecture \\vith'unlimited’tutoring.
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STUDENT MOTIVATION AND ACHIE EMENT AT -
- OUR LADY OF THE LAkE UNIVERSITY

Mie hael E.C ampbvll. Our Lady of tfw Lake Unwemty )
It is almost axiomatic to say that the motivated qtudent i a professor’s dream j&ch a student

is like a loaded weapon in the hands of a marksman, simply waiting to be aimed ard fired at the '

target. This analogy is apt, to be sure, for virtually all students. Problems arise when after
strenuous years in graduate school, the marksman (or professor) expects the slghts to be perfectly
allgnod and the student to hit the mark withthe fifst shot, Muis the rare student, capable of such a
feat, that we readily term ' ‘motivated”. Hawever, 1 submit that all students are motivated to

achieve from the instant we find them in our hands. Motivation is one of ‘the biological and.

p‘ivth()logltul “'givens’ “of existence. Certainly the caliber of some’ students is not appropqiate for
some targetq nevertheless, they are motivated and it is our job as educators to assure that the

sights on the weapons that we certify s baccalaureate matenal have been adJusted before they are :

sent ‘out on the big hunt—job hunt, that is. '

The majority of students at Our Lady of the Lake University are Mexlcan Amerlcans from the

- Barrio section of town. One of the first things you rotice about many of them is the shght accent in
speech, A Lquel‘ listen reveals grammatical improprieties such as a misused pronoun or verb tense
and uncertey ty ‘about’ the meanings of some words. As children, many grew up hearing. .only

. bpamqh at hbme but when they went to school they were compelled to use English. They have lived
their lives ace ordmg to one set of rules, lea‘ng what was expected and how to respond to get rein-

forcement, and then'suddenly, without warning, the rules were changed. Whdt ‘was worse, many of =

their classmates and almost all of their teachers had never lived under any other rules and were
miles ahead.of them in use of the English language. This is undoubtedly a frustrating experience of

major proportions. Humans have a set of falrly typical reactions to frustration. Since nobody wants .

. to be wrongand feel badly about himself, one of the first things they do is try.to correct whatever is
wrong,so that-they can c¢ontinue receiving rewards as before. The bright ones and those with some

previous experience with English and Anglo social moyes succeed. The ones that fail begin to learn

that they cannot control things at school. They begl to believe that they cangot succeed because:
school operates under some mysterious principles that only teachers, Anglo children and a very-

~ few’ very bright Chicanos can understand. This lesson is learned well gver the next.twelve years of
publu education.

Let us examine the elements of this feeling of academic helplessness It began in childhood wnth
" the unpredictable intrusion of a foreign institution intd the life of the student. This intrusion is a,
significant thread in the fabric of the student's life because the degree of his success in the predomi-
nant soctal §tructure is highly correlated with his success in school and even more so with his ability
to use the Fnglish language, approprlately Our students also learned that they had little control

over the rewards available through the sydtem. These three -things, unpredictability, life
significance and uncontrollability are the elements of what Dr. Martin Seligman of the University

of Pennsylvania has termed *‘learned helplessness’. Helplessness causes the subject to appear
apathetic, disinterested, and depressed. The helpless individual does not even attempt-to contro]
the events in question because he has learned to expect fallure 'I‘hls is the kmd of student we aré
used to calling unmotivated. ' -\ : :
_ [ suggest that helpless qtudents are not necessarily unmotivated. 'I‘helr'slghts are just badly
aligned so that upon aiming, thex consistently miss the target. To thls point, the problem now is
how to realign the sighits to produce a more efficient tool. o ‘

»

The chief sympton of helpleesness is inactivity. The victim doesn’t try because he knows he can-
not succeed, or/if he does try, the effort is merely token. The situation is likethe married couple bent

on divorce yﬁ) onter marriage counseling “just so they can say they tried everything.” The pro-

-
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o * hlemthenis failure in academic skills, the chief symptom beihg inacti\}ity.'The remedy is to devise

~ meéthods to force the student to'be ac{iv‘e, and ‘to force-the student to control the academic con- - *
tingencies with which he is faced. o - .

. ln very maqtical“"termy this involves a number of .direct steps. Firat of all, the concerned
educator must maintain high achqmic' standards. Grade inflation is a problem throughout educa-

* tign in this country. The minority college student who has consistently experienced failure in public

~ school then Quddenly,'uhpredictqbly and uncontrollably finds himself succeeding in college through
the good graces of instructors who are sympathetic with his background is more convinced than

ever of the ehigma of education. - : . e

el

Finally, an educator can do one thing that almost obviates the previous twe considerations. =
That is to find ways to include the student as an active pgliticipant in the learning process. Almost '
, anything a professor can do to inq,(ease the physical activit}. of students in his or her classes will in-
"+ crease the control the individual student ‘has over a given subject matter. Although homework = .
o assignments are virtually outmodelc)i/_i_!ﬂ universities and colleges across the country, they requireex- . ,
- tensive intellectual_ participation By students and ‘provide excellent feedback for the professor '
. regarding student progress and- understanding. \For two successive. years I have alternate
. semesters in Introductory Psychology requiring either weekly quizzes and term paper in addition
to midterm and final exams or requiring only the midterm and final exams. During tHe semestérs '
~ requiring more activity, 1 had a greater percentage of B’s and C’s on the final exam and fewer F’s
than during the less demanding semesters. Lectures and final exam questions were the same in -
both.cases. More activity resulted in higher grades and fewér failures. - L
If a weapon shoots left, it'is a waste of time to aim ri 1t. The marksman must adjust the gights "
- - or the weapon will continue to be inaccurate. Likewise, ackjve adjustments are requisite for pfoduc-
¥ ing quality students. These adjustments require more effoyt from the faculty; a discussionyor lec-
tyre is'easier_-than grading a homework assignment or written exercise. But, you get what you pay.

for, and the reduced effort causes a loss in student lean@g}, : : ) \ )
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o o REINFORCEMENT OF BASIC SKILLS IN' AR
e CHEM;[STRYICOURSE e

- students under an “*open admissions”’ pohcy A high school diploma ol' an qurvalency js the only re-
quirement for admission. Many students entering college under an ‘“‘open admissions" policy are
under-prepared in basic skills: Entry level programs for upgrading basic skills.are frequently only*
“partially 'successful in that students do not learn how to apply-the skills in all content areas, ¢r that
students dlo not necessarrly transfer the skrlls to study ina dbntent area. even when application hae
“been learned : : . ,
_ Kxamining a course and bul-ldmg into it a basic skills remforcement substructu isa difficult
.task. While educators around the country say it sheuld be done, to our knowledge no one has done
Ait. In an effort to address the vitil basteskills issue, the Integrated Skills Reinforcement (ISR) pro-

[ ject-has been ipitiated at LaGuardra Com umty College The prOJect is being ¢ carrled out m three

- a ¢

‘La(xuardra o Do

S

-During the Fall (1978) quarter selected faculty from each ﬁepartment in the school ‘worked with oo
a member of the basic skills team to analyze a course.each would be: teachmg in the winter quarter
to determine instructional areas in which relnforcement of the skllls could takeiplace in a structured’
manner without detractmg from the course content, '

In thé present winter quarter the mdrvnddal skills remforcement paol(ages are being used and *
evaluated. = . o , ) s -

<

« ™ The specific strategies upon ‘which faculty fpcused in the preparatory quarfler were grouped s
-~ follows:

(4

Identrfymg students’ rehdmg. writing, speakmg, and hstemng competencres.
. Preparing students to read difficult material, g B

Helpmg students write successfully for specific course goals,
l?)mg students develop a formmal oral presentatron to meet specr c course goals.
l

- .. ifelping students clarify what they have learned ’fr&n readings, writing assngnments
-and lect.ures through devwopmg critical discussion skills. - *

. [‘he first group of. qtrategnes. as applied to the I‘undamentals of Chemistry I course indicated
that many students, though haying completed necessary remedial reading. courses, may not be .
. reading at the college level, the level, at which the textbook is written. The exit criteria for. the
s readihg program are slightly -below college level. A questionnaire was prepared in order to deter-

* " mine what basic skills courses each student had completed as well as to give an indication of the
student’s writing abilities so that the instructor mrght set realistic expectatlons of student perfor- * - '
mance. :

As a preparation for using the textbook efficiently, a prevrew exercise was designed to acquamt
~ the student with the important. features of the book. These included such items as the nof, ¥
a‘mple problems and problems distributed thrqughout the chapters typlcally assigned for skudent ‘
-work, distinction between figuré®and tables, 1 ation of the glossary the appendwes. and a settion
: k ‘of color plates in the text. . -

The performance objectives, which have long | been a part of the course, were introduced as guide
quéstions to aid in reading the textbook material. Additionally, cue words (i.e. ldentrfy. explain, -
i dmt.mgulsh between, determme) used in the objectWes were explained to the class with approprnate
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exarﬁples of each in order to clatify préciéedy Wl_u_lt kind of il}fori_nat;idn oraperformanc'e is soﬁght'
- with each objective. - Lo LT , o

aboratory reports were chosen-as the‘vehic'le through which w;ritiﬁg skills could be reinforced.

While an appropridte format, presentation of data, calculations, a;d interpretation of results had. -

always been stressed, min_ima‘l‘erriphasis had been placed én the rdanner in which'the discugsion !

reports was singledagut as the area for emphasis on writ"ing.. A logical,.way‘fb'o‘rganize the discus- .
sion together with a Hst of writing errors that would Be notéd on reports was prepared as an aid to

the students. Since oral presentations are not required in the course syllabus, the corresponding set - -

of strategies was not utilized. AN

The last jet of strgtegies was embodied in bréinstom}ihg techn\i\" es and specific lines of ques- |
j ich were used in the classroom to lead students to organizétheir thinking procgsses as

learning centpr to sup

"At the writing of this paper, tHe 'effec_ti\‘/eness of the ISE materials remainsfto,be seen, 'I‘heif_e,':"
has, however, already been a marked improvement in t
laboratory reports. This is attributable to the'clarification of the specific writing assignment as we

as the grammatical criteria by which it is judged. It ib hoped that the additional awaréness of'the in-

strucgor of the actual skill levels of the students in the course, combined with the effort te tailor in-

structional materials to the appropriate student level without allowing content of the course to suf-

ofer, will decrease attrition from the course and enable students to experience the success that will .

motivate them to continue in science or science-related careers.
. ’ * |y ' . ,.r
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ell as the information and techniques presented in the class. These te niques were fuyther uti-

“liZet v aration of minicourses and audiotapes placed in the'scien _

plement classroom instruction. ' x \ -
ﬁq

' ll‘ity f the discussion sectien 'o]§ "

6

. “and/or evaluation of the experiment had been expressed. 'I‘h_us the discussion segtion of labofatory AR
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"REINFORCEMENT OF COMPUTATIONAL SKILLS AT
- NORFOLK STATE gpLLEGE o

L . ', th‘lhp Mchell.\ Norfolk State C'ollege

t onal skllls 1mprovement begun in 197 4 unde’r the colle e's MlSIP gran , The objectives of the pro—
mjare;, " _ ,,‘r .. ' -

l. to help bndge the gaps in baalc mathematlcal sklll’s which accompany so many of the col-

A e
2!.J’.Q

's entering - freshmen, and '

ﬂa Gurces center for basnc mathematxcs skills, and a computatlonal center - for bgﬁlc computer

1erlce skills. . _
1 Buasic Mathemattcs Sktll.s - ’ 5 .

The mathematics skills portion of the program is centered around the plathematlcs Remﬁmce
ment Cénter;a two-room laboratory containing study carrels, sound-slide equipment, a small paper-
~back library, and a testing station. The Center is manned by student tutors and laboratory

~ assistants, and its overall operation is directéd by a member of the mathematics faculty
3

demonstrate a prescribed proficiency on selected, basic mathematics skills ranging from simple
arithmetic to elementary algebra. The skills are subdivided into 16 learning packages out of which
- each student is expected to test as ohe of the requirements for passing the course. Each package is

] tomprlqed of & pre-test, a body 6f skill-related material, and a sample post-test. (The design.for the .
learning packages was developed by faculty members durlng surnmer workshops provided for
’ undet:gt,he MISIP.grant,): :

v

After the students skill defnuencnes are determmed by means of ah initial dlagnostxc test, the
- students are eXpected to use the facilities in the’ Reinforcement Cente
the paekages which cover the skills in which they we/rf shown to be deflc'lent The learmng package

component of the Math 101 course is self- -paced in thé sense that students take and retake package

post-tests whenever they feel prepared.

'l“be ‘Mathen Department is monitoring and evaluating the. tesults of the learnmg package
. program in tw()‘ﬂ 1) pré-test, post-test improvement, and (2) collective failure rate for the Math
101 course. I)ata qfllett"?l thus far.indicate that entering freshmen who enroll in Mat
d('mnn%rute proficienc yi on the average, in only two- to three of the 16 packages at th
~ the semester, which represents the successful completiofj of an average of 15% of the

inning of
iagnostic

test items. At semestet's end and after exposure, to the package program, these same students

sgore an average of 66% 'on those portions of their common final.examination that relate to the
-package skills. Since very little classroom time is devoted t¢ package gkills, the improvemeént in

© tesg scores must be largely attrlbutable to the package program in the Mathematlcs Remforcement '

- Conter. . 5 v N

A second vvaluatlve index for the package prog?ram is the rate failure in Math 101, Durmg the’
five years prior to the advent of the MISIP Program, a stable average-of 26 of the first semester
qtud(-nts enrolled in- the course received fallmg grades. The failure rate dropped dramatncally to
1 !"' in the semester in which the package program became operational, and it has hot risen above
17% in any subsequent semester. _The flve-year ave,rage failure rate begmmng'ﬁxth the MISIP
years is approxlmately 14.6%. -

- Aware of the pltfalls inherent in drawing valid inferences from such data, especially the difficulty

* .

-

hance the college s efforts to/prowde students with needed llteracy and expertxse in

RN c()mputer science. * « ¢ ) , .
L ’fh ogran serves’ the majotity of the college s 1500 entermg freshmen. It features a learmng

101

Students who enroll in .the general education mathematics courseé, Math 101, are requxred to ..

o aid them in completmg |




ln nsolatmg the vartables responsible for tho data. the Mathematlcs Departynent\ is assummg a.
‘cautiqus, but optimistic, attitude about the rogram. However, the MISIP-based program has . - -
" identified the two tatget ‘areas desgribed above, and a vehicle the learning package program in the . '
Remfortemant Ceriter - by which progress in mathematacal sklll bulldlng at the college can be con-._ o
*  cretely measured. * ‘ A ) Ty E a
RE Computer bcwnw Skills T o, S ' S e

Prior to the recexpt of the MISIP Grant, opportunities for students in the computer science area
«+  at Norfolk State were slim. The Mathematics ‘Department offered three basig courses in corhputer v
. ) ~ science: one literacy- course for non-science majors and two elementary programming courses for
e huenw Division students. These were supplemented by a sprmklmg‘ of elem tary courses in other i
' " division® of the college. The opportunity for students to acquire hands -on expenences with com- -
"' puter equipment was severely restricted, since the college’'s IBM 1130 Computzr System was used -
almost exculsively for the business and the administration of the college.

“With MISIP ‘furids, the ‘department was able to: (1) provide advanced training in computer
‘v scierice for two of its members, (2) provide release timé for faculty to plan and design new computer
science courses and programs, (3) purchase a small self-contained mlmcomputer system, and (4) set
_up a computational center which houses the rmmcomputer system, and whxch is used exclusively
for computer science Instruction, . : : - v '

ll - . Phe results for these efforts over a thr%e\y\]ar period are: (1) enrollment in the computer literacy. -
R course has quadrupled computer science enrollment generally within the department has almost °
. tnpled (2) the computational center serves approximately 150 students per day, who are writing
e programs, or running programs on the computer system, or researching computer sclence topics in -
the small hbrary vontained in the center, (3) the department s computer science offerings have in# -
oy creased to 24 hours of courses which cover the major programmmg languages, topics ifi phachine
o language. hardware and software systems, computer organization and design, and data-based
anagement systems, (4) thé Science Division has noted a sibstantial inicrease in the usage of the-
compuger in its upper level&sc‘ence and mathematics courses, (5) the departmen§ has created a new
degree program-B.S, in Mathematics, Computer Sclenbe Emphasls, with a planned, expanslon toa '
" B.S. in Computer Science. - . # A '
The successes: outlined in this paper are clearly preliminary. They are, nevertheless. substantxal
enough that the Department is committed to greater improvement in the mathematics skills area,
- and continued expansion in the computer skills area. Since the termination of the MISIP grant in
- 1976, thb skills programs have suffered shortages of space, equipment, and personnel, but the pro-
grams continue largély through the yoluntary efforts of a few dedicated faculty and a sympathetic
admmnstratnon These difficultjes, notwithstanding, the MIS]P: based skills program at Norfolk '
", State College in broad terms ptovides a geod argument that a mass approach to computatwnal sklll
¢ ‘enhancement is feasible at a large, minority mstltutron :

.
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ELIMINATING “MATHEMATICAL ILLITERACY" AT THE
“FRESHMAN LEVEL: -
A DULARIZED MATHEMATICS PROGRAM

Argelia VeJez -Rodriguez, Bishop College T

/'THe Bishop College's' Modularized Mathematics Program (MMP) is one of the major.com-

megils of the NSF-MISIP Project. The two principal concerns that led the members of the

hematical Sciences Department to begxn their search for alternatives‘to the traditional method

of teaching freshman mathtmatics weré: (1) the linguistic and computational deficiencies of the ma-

jority of Bishop College's entering students, and (2) the increasing number of potential students

who wished to pursue careers in' science, mathematics and technology and who were inadequately
prepared to enter into the respective progr'm-ns

Assa math instructor at Bishop College for more_ than ten years, the author was conv1nced tﬁn
the traditional -classroom-lecture’ method would never improve the students’ mathematlcal
putatipnal and problem-solving skill aving béen involved with individualized instruction; self-

* paced learning approaches, and programmed learning approaches to remediation as Director and
Coordinator of NSF In-Service Programs for Secondary Mathgmiatics Teachers in the Dallas area, -

the author strongly felt similar learning modes @uld work at Bishop College

- Careful consideratibn was given to every facet of the college’s:program), agd after long hours of
critigal and comprehenslve study, a modularized mathematics program wa§ proposed as a major
component of the MISIP project. The objectlves were as fgllows:

1. The dévelopment of mathematical coficepts,
2. The reinforcement of mathematlcal and problem-solving slnlls

,} The assistance of less- capable students. by making available concrete and mampulatlve :

materials and devices to’ 1mprove motivation,

4\Nﬁe~1mprovement of the students’' ablllty to formulate problems and apply quantl ,

tatie methods, _ e
5. 'I‘he provision of more oppor‘tumtles and mcentlves for mdependent study, and .

6.. The lmprovmg of the student'sself- confidence, and the i mcreasmg of his/her chances of ..
‘success .by-exposing him/her to the usage of electr:dmc devices comfn6nly used in

graduate school and the.work WOrld/ . \ _
In order to accomplish these objectives,.jt was stated that at least three compqnents would be

- necessary. They included: (1) a faculty training program, (2) a period of two semesters of field °

testing and revision‘of the maternale developed by the faculty, and (3) the' total lmplementatnon and
. evaluation of the program, :

1

The in- service trammg consmted of a four- week summer workshop desggned for the mathematxcs _

stuff l‘he following topics were included: -~ - .,
" Philosophy of Modularized Course btructure, - L - g
2.—-. l.earning to Formulate and Write Instmctlonal Objectlves. o -~
3., Identifying Skills and. Concepts,.  #.- L e T,
4. Developing Matenals (Enabling Act»wntnes), P e
5 I)ovel0pmg Pre- and Pogt- tests, ard ° EOUE . - S

R 6.' memg Dlagnostlc Instrument (Placement)

[‘he workshop wés conducted by John- 1 Creawell Profeeéot of Curriculum and Instructlon .

’ '(Mathamatns hducatnon), ollege of Educatnon, Umverelty of Houston, Houston 'l‘exaa. asaxeted :
. by the. puthor. "

The Fall Semester, 1976 was a tnal run of allmcdules developed durlng the summer. The lnil;l.al A
unplementatmn of the program waq ;eatricted due to inadequate phyeical facilities-and llmlted in-
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, _ structional media. In spite of the difficulties encountéred, an assessment of the efféétivenesa'of__tho
¢ - self-paced learning in Math 1300 (Basic Math) was, cofducted. Pre- ard post-tests of achievement
"*  and attitude were administered to all students who egrolipd in the course. The pre-tests 'ere ad-
- ministered «early in September (about two weeks after classes began) Sind post-tests were ad- -
ministered in the first week of December. During that, semester, 216 studenty were enrolled in Math v
~.1300; 75% toa the Pre-Attitude Survey and 71% took the Pre-Achievemeént Test, At the end of the '
«. semester, $2% took the Post-Attitude Survey.and 63% took the Post«Achievement Test. There
were no gontrol or experimental groups for comparison, The-only comparison possible weas made in
the overall changes of the population who took all four assessment instruments (62% of the original
population). ’ , ' W o
The MMP consists of three coul’ises—-Math 1300, Math 1311, and Math 1312. ﬁll instrl!ction is
programmed and self-paced. The first course, Math 1300, cohsists of 33 modules (7 units), It
o reviews and reinforces basic arithmetic principles and Computatipx'\s. The second course, Math 1311
(Quatitative and Analytical hinking 1), consists of eight units and a total of 17 modules. It in-
\. cludes denominate numbers, metric system, elementary algebra, logic and introduction to computer
. programming (BASIC). The third course Math 1312 (Quarﬁtative and Analytical Thinking II), con-
sists of six units comprised of 20 modules. It covers topics in intermediate algebra. Each of the
“three courses carries three credit hours. Credits for Math 1300 4re not transferable and do not count
towards tye insti.tuti('maljmathematics ref}uirements. 1 ' ' ' ’

‘Programmed materials, tapes, workbooks, and drill exercises developed by the staff provide '
alternatives to the basic textbooks™The MMP is offered exclusively in the Mathematical Sciences
Learning Laboratory.,I { occupies a large area which conveys a sense of openness and freedom. The
program could be called mformal in the sense that no lecture éxists, but it is structured in such a
way that it deman'ds much of its students, forces them to develop self-dliscipline arki organize study

v skills, and more importantly, it makes them realize that the responsibility of learning relies on the
" learner. S ' : '

- Students spend five hours per week in the Learning Laboratory. Each student, with a textbook
«4nd r’nudular» outline, studies the content and independently tackles each assignment, seeking help
from the instructor whenever needed. There are two instructors on duty at every scheduled class,
and generally a peer tutor is also available, The tutor does not negessarily need to be a mathematics
major, but can be any §ophomore, junior, or senior who possesses a strong interest and ability in the -
subject and is a sensitive, reliable person, | e ' |

When a student believes that the material in a pagicular module or unit has been mastered, o
he/she goes to the testing area and takes the appropriate test. The tests are graded by the instruc\ '
tor or a student tutor and are returned the next day. A student who failed a test may take another
test that is different but theoretically equal in content and diffigulty. There is no limit to the
number of tests taken on a given module or unit. However, a passing grade must be attained before .

-the student is credited with completion of thut unit. The course grade depends primarily on the
number of units completed, supplemented by the score on the final exam, ¢ '

‘Most of the students who do not complgte the course units in one semester persist into a second
sémester and eventually 70% finish and goon to the next course. In order to avoid the potential pro-
‘blenrof student not knowing how well he/she is progressing, the Staff post on t}he wall of the - .
ing Lab mimeographed gchedules for every week of the semester indicating where a student should —~
=7 be if he/she plans to complete the course work in a semester. These schedulgs and charts are design- . o
ed by Barbara Ann Bardwell, Instructor and Coordinator of the MMP. THe statistics indicte that
the Bishop College students are, in fact, learning more tf\aqk, just “some ma:l?nabics."

Bishop's MMP is now in its third year. I't has u'ndergoné interim evaluatieh, and based on the
Y .. ‘esponses from questionnaires and group discussions, the students approve the pgogram and = . _
benefit ‘from it. Of course, therp are problems in the MMP, some acknowledged, others less ap-

- S ) o 71. S L ot
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parent. Mare funds ag needed to fupport a strong system of peer tutoring as évigenced byvthe
students often giving Up-n frustration while waiting for help during the class period. The limitagion
on the usage of the computer terminals and other materials are a real problem. Some students feel
that the course would be more ihteresting if these facilities were available. e

In spite of the problems encountered, the department staff believes in, and supports the pros

gram. The" spirit remains vital and innovajive and new ideas and possibilities are constantly
discussed for improvement of the program. '
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¢ . DEVELOPMENT OF SUPPORTIVE MATERIALS
(INMATHEMATICS ANDSCIENCE Iy A .
LECTURELABORATORY FORMAT s

Mahendra Kawatra and Darius Movasseghi -
Medgar _Eve}&(.;ollege .

A : : .

Semi;‘lnai\giduulized Professionally-Determined PagetSIPP) mode of instruction has been ex-
plained in a previous paper. The basic features of this mode are: (1) modularization of the course
content, (2) self-paced learning with a set time limit for achieving the objectives, (3) instruction of a
course in a lecture-workshop setting, thereby giving students the benefits of both the group as well- -

, a3 individual instruction, and (4kprovision of a supportive system for an effective instructional pro-
\ cesy in the for'm of an'A-V laboratorys ' ' '

" “The modularization of the course and availability of, this material in v'ideotapes and/or audio--

L - tapes and the other ancillary materials is vital for instructionin the SIPP mode. For the most part,
’ in the area of natural sciences and mathematics, these materials are not systematically avajlable or
- are not of the desired quality and formgt needed to develop‘such materials in-house. In order to
develop and organize the materials in :! appropriate format andv'aht a desirable levsl, the following

‘steps need to be taken: ‘ _
1. ldentify the philosophyfﬂ' the goals of the course within the framework of the

’

discipline and departmextf instructional program,

2. Outline the detailed content to be covered in attaining the goals.
. 3. Identify the leyrning deficiencies pf the students related to the course.
4. Divide the contents into 8-12 self-sufficient modules. .. o '

5.  Sub-divide each module into units such that the topics in each unit are closely linked
together. {Generally, the total number of units in a one-semester course should not,ex-
ceed 35.) X , ' "

b. l(wiontify and enlist the a 'il%{)h resources, since a meuningfulfcoor'dination of the (
struction and the utiliﬁition ofsthe resourcés is vital to the present mode:

7. Formulate diagnostic tests to determine students’” attainment of _the sf)ec'ifiéd

It is important to note that writing a module, for the most part, is comprised of developing and

behavioral objectives. . N . - -

’()rguni'i.ing the materials for gach unit. Therefore, it is essential to point.out the necessary iqgre-
dients of such a task: " - _

-

. The behavioral objectives of each unit should be clearly delineated. That is, several

-

2.

short and precise statements of the desired measurable accomplishments and the
mastery of coricepts mugt be made. _ ‘ _
The exit criteria Tor the accomplishment of the objectives should be clearly indicated
(e.g., with'80% score on the test). . ' S o

The prerequisite skills and cognitive information for the unit, if any, sheuld be
specified imsimple langygge, and reference made to the appropriate modules and units.
Several forms of pre- and pgst-tests should be' developed for the purpoges of

- establishing whether a student needs to study the unit, and also to identify his

strengths or' weaknesses relating to the ynit. Lo . v A
Description of the material for the unjt should be done in'dh understandable l‘nguage;

introduction of new goncepts should be. highlighted, and the materials developed
- ._-should inyolve student participation at all phases of development. It is important tht

examinations of comprehension bq made, périodically and frequently throughout the
unit. This would ensure continuous participation of the student.

Al
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and the flow of activities in a manner-syitable to the student’s needs and abilities.

| behavioral objectives be placed prior to the instructiorj

_beginning-since the stu

"~ 6. 'The length of a unit should roughly conform t.o 20-25 minutes of straight lecture This .

' length would ensure continuous attention of the student.

7. Post-test should specifically address itself to exammmg the achievement of the stated

behaviora} objectives. ' .
" Ohce the developrgent of units in a modiile is achle\ed they should be put together ip a package :

which should also include (1) a general statement about the desired objectives of the module, (2) pre-
tests and post-tests for the module, and (3) a prescnpt.lon for the placement of a student in a cer-
tain unit or units depending upon hj# performance on the pre-test or post-test. The activities of a

student in a module cag be best illustrated in a flow chart. It is very important to note that the -
ials

most vital decision in writing a module lies in the selection of appropriate instructional ma

It is further desirable to mention here that there are differences of opinion as to whether. the
materials (to provide the orienting
stimulus) or at the end of the materials (to provide reinforcgment). Our experience has shown that,
at least in the areas o
udents, in general; already have some familiarity with the terminology used
Furtherp®re, in the SIPP format it is essential to have all the aforementioned material in a lecture

form \Waudio-tapes as well ason t.he videotapes wxg‘h appropnate anclllary materials with emphasis
on problem solving. :

The central problem of the present educational system has been its inability. to preserve the j
trinsic interest of the students in the learning process prior to q}eh*ent.ry into a college eel.
although difficult, it is of qtmost importance that the mode of instruction in the delivery of material

at a college be such that it ‘attempts not only to alleviate the above problem but also it provides con- -

stant encouragement. It seems that we, through SIPP, have touched on such an approach.
. , . !

mathematits and natural science/the objectives should be placed at the-

E
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* computer-assisted instruction (CAI), (2) process computer programs for students of the college, (3) - | R |
‘prqvide a computer facility for professors, scientists, and g'rt:ﬁuat,e-s_tx_identa_tdimplement_x‘eaearch LN
projects, and (4) train students in the operation and managetfient of a computer center as well as to '

* of the entire facility. Five aspects of the training program are discussed: (1) motivation of students, B ..
+ (2) selection and training procedures, (3) the composition of the student staff, (4) identification of
_the problem areas, and 5) evaluation of the trainin process. - ' ' R

" toobserve and interdct withghe facilities at the NSACC, including the HP-2000 Abeess System cur- -

'~ is basetl on student performanCg in which self-motivation-is the dritical factor. Fully qualified

HP or IBM system, 'I‘raineég become Programmer Junior Grade when they have demonstrated .
~ mastery of both PL/1 and BA 10, including the ability to make disc file manipulation§ of the HP -

~ ON-THE-JOB TRAINING OF STUDENTSIN .

.~ . . -COMPUTER SCIENCE . T

Lo Ronald G. Selsby and thu.el Gomez-Rodriguez } S

e - University of Puerto Rico, Rio Piedras .- o/ | . ,;-'.:_'
The Natural Séien_ce Academic Compu'ter-C.enter (NSACC), at the Rio Piedrag Car'npus'of the
University of Puerto Rico, was established in grder to: {1) deévelop, ‘manage, and administer

Y

on the method.utilized to attain the fourt? objective and the results obtained.-The key to the
t

introduce them to systems-programming, computer technology and its applications. We herereport - .. o ( '
method is the on-the-job training of a studedt staff responsible for the management and operation

Motivation. All studpnts in the College of Natural Sciences are required to take one semestersof ° o
PL/1' Programming. In gddition, students taking the basic courses in chemistry, physics, biology, = = =
and mathematics are gffongly encouraged to use CAI modules which are avajlable through the use :
of interactive CRT tefminals at the NSACC. By-the sophomore y ar, all students have had a chance

rently supporting 22-CRT termiglls and an IBM Remote-Job-Entry unit (RJE) connected to the .
ugiversity’s central IBM 370/148. The fact that the highly visible, sophisticated physical plant is
‘managed and operafed entirely by a student staff is the main source of motivation for gtudents to
enter and participate. in the program. The motivation is sustained by hands-dn experience with the
extensive computer hardware and by participation in a variety of software application projects. Tlie_ ' _
students are rerunerated for work at the NSACC. Interest throughout the training program is sus- - ' A
tained by the ‘‘esprit de corps’ of the student staff. IR : '

Selection and Training of the Student Staff. The essential feature of the pr.o_ce_és_is that selection

]

members of the student staff are denoted as Operator-Programmer, Senior Grade. The steps
leading to this senior status begifewith the Programmer Trainees, who, as ‘studentg having com-
pleted one semester of P1./1, are aslted tolearn BASIC by self-study. They are assighed a program- R
ming application project by oné of the student managers, usually in CAI or {n management of the . - A RS

and IBM systems and tape f{fs manipulations on th¢ HP. At this point, if they have sustained gt ..,
least a 2775 overall academie average, they are invited to work in the IQSACC,, Some chooge to wotk g
for the undgggraduate research projects, utilizing the computer skills. Those electing to work for/ ™ .
the NSACC become Operator-Programmer Trainees. They receive on-the-job training as will as a”
compensation from the center for 5 to 10 hours of work per wéék.-For the traine¢ to become an
Operator-Programmer, Junior Grade, he must paﬂss an examinatiohi_gi;vén by one of the student
managers which ifcludes loading the HP operating system from disc'and magneticgtape, signing on e
and off the IBM-RJE facility, knowledge of the operating commands for"both systepns, and the ad-- - ( S
justment of the peripherals. N ' L . /T' v

The final phase Of\}h:i training, leading to the status of Operator-Programmer, Senior Grade, R

consiats of a formal exatpination which has come to be called “‘getting wings” It is administered , /’ <

once a semester by the full senior grpde staff. Passing requires unanimous approval of ¢he student
exm‘iners. The exam covers\all IBM%and HiP procedures essential for aperation and recovery of the | g
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' ':ames ’Phe atudent is put under pressure simulating actua[ opevatmg conditions auch as a power

-whom graduate this coming June.

- failure or system software crash. The student is tested on thd ability to maintain a cool head under
. _pressure, protect the system hardware and preserve the system software. A tradition has been
- established by which students passing this exam receive a ‘‘wings'" pin.

Student Staff Composition. Probably the most important role for the profeasor who directs a
student operated facility, such as the one described here, is to keep a low profile ag he acts as an ad-
visor, guiding the students into slots. which suit their personalities, talents, and professional objec-
tives, while at the qar{ne time assuring a minimum of internal friction between them. Lack of this
type of guidance can easily undermine the effective operation of the center. Thus, some staff are en-
couraged into managerial positions, where interaction with people is the principal ingredient, while
others are oncouraged to become *'systems analysts” concéntrating on technical matters. A Senior

(irade Operator-Programmer concentrates on either management, systems*analysns, or appllcatlon o

programming. -, .
Currently the NSACC has 10 Programmer 'l‘ramees (mostly freshmen), 12 Operator-Program
mers, Junior Grade (qpphomoreq and juniors), and 9 Operator; Programmers, Senior Grade, most of

Identific aion-of Problem Areas. In two years of operation we have been able to identify*problem
areas which, if left unresolved, will undermine the program. (1) The student staff tends to adopt a
superior attitude towards the student users. The staff needs to be reminded that they are there to

“ provide service. If the staff is encouraged to help the students, this problem tends to be minimized.

{2) The senior staff is' subject to a high level of internal competition leading to disruptivé personali-
ty clashes. This may be minimized by removing as much vertical structure in the chain of command
as¥ossible. (3) Friction is observed to develop between professors and the senior grade staff. Here
the director must act as a mediator, insisting that the student show the proper respect due a pro-
fessor, while asking the latter to recognize the special status of the student staff. (4) It is absolutely
hocessary that the student staff not abuse their privileges. It must be remembered that they have
the technical ability to obtain and alter privileged information. Ultimately, the director of the facili-
ty is responsible for the hong%y and fairness of each member of the staff. (5) Finally, we have
ohserved the motivation of the senior grade staff to peak before they graduate. We have compen-
sated for thig by continually chullengmg them with individual projects. One such successful project
is the ' Introduction-to Computers Workqhop in which a staff member will invite a high school
class fo gome to the center and will direct these students, each at a CRT terminal, through the

. _workqhopfr()gmm T _ . .

Kvaluation of the Training Program. Assessment after two years reveals that the student staff

~ attains a strong bac kground in (1) organizing and operatmg a computer center with interactive and

- sue h as (‘/\l : .

_on-the-job trainin
in a toptinous and efficient manner on a relatively low cost budget. At the same time, we observe

bateh processing modes, (2) a mastery of programming in 2 or 3 higher level languages and one

Assembler, (3} job- LOl’lLl‘()l languagw. and (4) the development of computer application programs '

Pl

The ﬂt,ud_ent. stgfff, has been found to be self—perpetuating, as newer mémbers continually receive
rom the more experienced members. The student-run computer center operates

‘that the experience allows thede minority students to develop self-confidence and a sense of accorn- '
plishment, as is gvidenced by their pride in the cdhter and their ability to enter graduate school in
computer science or to obtain computer-related jobs in ind'ustfry and government.
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© . TAN INTERDISCIPLINARY SEMINAR INTHE
. BEHAVIONAL, NATURAL AND SOCIAL SCIENCES -/
| B Clemmie E. Webber, South Caralina_S?até Cg;llege'_ ' . o

. Contemporary concern for excellence requires that ir;stitut,io;m of higher learning plan and r
‘ structure their education programs to provide unity, continuity, balance, and harmony. An ¢bjec- =
tive review of curricular offerings at South Carolina State College, the Department of Natural
~ s~ Sciences in particular, indicated excessive fragmentation. As a matter of fact, investigation reveal- ‘
" ed few, if any, opportunities for integrated educational gxperiences, especially where open dialogue
was a component. These findings stimu!aked much concern which led to an effort to relieve this
situation. Thus, as one segment of a MISIP proposal funded by the National Science Foundation °
and later approved by the College as a regular course offering, this relevant interdisciplinary
" seminar has become a viable vehicle through which‘c'urreht, highly significant, science and society
concerns and issues are objectively addressed. e AR

- The seminar, a one credit-hour course, which meets once per week, is a free elective open to in-
terested juniors and-seniors who are majors in the departments of the behavioral, natural, and,’
social sciences. 1t is offered during alternate semesters and accommodates a maximum of twenty-

- six students; a number-large enough to include significant representation from the several areas in-
cluded in each of the participating departments. Experience has proven that a larger group of -
speakers is less effective, - . . S :

A flexible format utilizing' a .yariety of prohlem solving techniques and strate%z:min/wraz-’
mosphere of informal discovery categorizes eacﬁhss session. Major course expectalj include
. individual participation baser on extensive reaffing, experimentation, personal research-andforac- —— - T
tual experiences which tan‘be documepted. All topics are selected and presented on the basis of
* their current significance 98‘.@{‘;1!‘{@;}\‘th\éﬁ\}.i\nterdjsciplinary implications. i
Faculty leadership is given theﬁéﬁﬁp@?{by a team of three professors, ach represéﬁing a dif-
ferent department and chosen on the baéi‘s:i(')f interest and a quality of expertise which would help
foster enriched self-regulating learﬁing .ex;‘)é_i‘iences.‘ Outstanding educators and nowledgeable
faculty at South Carolina State College, the"c('mimupity. and from nearby educational institutions
dgre invited as consultants or resotirce persons. ‘Thgse invited guests are frequently available for in-
dividugl and small group conferences and laboratory direction. All who attend our seminar sessions
~ are invited to respond to a written evaluatiorf"chéék-list. ' ’

Research problems cut across departmental barriers and involve consistgnt direction and facul-
* “tyinput. The seminar coordinator must be congtantly on the alert for_rep&s of interdisciplinary . l
- faculty and student research at this and other Soyth Carolina collegés with tke idea of inviting
these researchérs to share their findings. When research pursued by State or other government
agencies proves germane to our-emphasis, effort is made to have combatible'phases. presented as
enrichment. : ' : ' ' '

A major strength of the seminar continues to be consultant oriented. We have been most for-
tunate'in securing the services of outstanding personalilies representing a wide range of academic
capubility and’excellent balance with respect to the disciplines identified for this course. In addition
to the academi astuteness.of our consultants, they have been particularly effective in their ability g
to relate to, and stimulate, student speakers. The dynamics and appropriateriess of presentations !
made by several ¢onsultants have been of sugh magnitude that they have been invited as guests of a /
departmeént or. §chool within our college system. .~ * ) Y

"'Bridgi’ng the Gap Betiveen the Behaviprdl. Natural and Social Sciencés: AnE lecfic View of 1Y
the Quality of Contemporary Life” has proven to hd‘a challenging and effective umbvYella for an ar- -
ray of current multidisciplinary issues. This has bepn the theme of the course since its inception, .

‘
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Enthuslasm for the seminar is broadly expressed. To quote from several student evaluaﬁqn
forms. the following comments are noted: “'This seminar has been one’ of the most rewarding -
courses | have ever had the opportunity to be a part of.’” ‘‘Each day added a new dimension to my
thoughts and helped me to understand myself better.” *‘I developed an open-mindedness that I did
not realize was possible.” ‘'l realize that I gained more from this coursé than I contributed,
although my’ verbal'rmponses were few, this course aroused a new sense of awareness in me.”"
"Most stimulating.” "'I never dreamed & course during my final college semester could make me
‘spend so much time in the library and wish for additional hours.” “What can. be done to make this
km(‘of course available to larger numbers of students?”’ Almost without exception student' com-

ments have been positive and in many cases challengmg in terms of recommendat,nons for college—
wide benefits.- :

Much thought was given to theselection of provocative and popular topics Tor the current ses‘
sion. We will continiie to use several unconventional approaches to learning as we attempt to help
students make the transition from a single academic dnscnphne approach to a more comprehensive
interdisci phnary viewing of their world.

-
a0 .
o :
[y .
Lrd R -
. B " . .
. ) .
. . .o

TH




' Lo T ) e . o N ' . . . N .
. - . R N - . . 4 - L . e : : . . . . . R

R
Cat

~ URBAN-ENVIRONMENTAL STUDIES: . -
. < ANINTERDISCIPLINARY APPROACH |

v . Kathryn Brisbane, Spelman College o

Interdisciplinary gourses were introduced into the ‘Spelman Coltege curriculum in the N
-mid-1970’s when a structural ‘change occurred; that is, the college was divided into five divisions:
»  lducation, Fing' Arts; Humanities, Natural Sciences, and Social Sciences. Ths structural change
. created an envigonment receptive to the new interdisciplinary thrust. This thrust was supported by '

the Social Sciences. Divisign, and in 1976 the Division submitted a proposal to the National Science -
Foundation foran Urba@nvironn?éntal Btudies Program which was funded. The purpose of these "
studies was to strengtheh and broaden the curriculum. =~ . = ¥ . - .

A good interdisciplinary progra‘m called for the involvement of all the Social Sciences Depart- - .
ments igiplanning the new sequence of courses, Involved werg the Departments of Economics, - (
History, Political Science, Psychology, Sociology, and the Natural Science Division, The Depart- -~ '
ment of’ History was not a recipient,of the NSF grant,but, as a part of the Social Science Depart-

~ ment at Spelman, was involved and made an important contribution to the pr8gram’s development.

The intent of interdisciplinary studies was to b_i'qak t,hx:ough the barrier among disciplines. :
. Since most interdisciplinary studies are built around s ecific themes or ideas which seem to lend - 0
themselves best to the problem solving method in its broadest sense, the sdtial sciences faculty R e
¢ focused on the urban éenter and its attendant problems and issues, both ecological and environmen-
tal. The solving of these problems required the knowledge and skills of all of the social'sciences and. -
the subject ‘was compatible with a liberal arts curriculum.” Most important is the fact that black :

- students and particularly black womén-have been at a disadvantage in their experience and limited . .
knowledge of the structures and functions of urban government and urban’ environmental needs, . - -
Therefore, this was an appropriate theme. o o L '

"Thus, the socjal science faculty.attempted to 'integrate the coftributions that the" various
,disciplines made in solving a problem for understanding: an issue orexpgndingon a:theme. It »,
meant, ‘., . bringing interdependent'})qr_ts of knowledge into harmonious relationsghips. It involved o

relating part to part, past to whole; and whole to part.”) . ' .. L i

1)

Teams of tl}_e faculty memlzeré worked together to struct[urg the sgquehce, orgahize content for
eight new courses, and improve 8everal of the tradition’al courses jii the various disciplines included
in the sequence of courses. Kfforts were made to integrate into the traditional’courses information
pertinept to‘,envikmqental issues which heretofore were the beneficiaries of the new knowledge.

NeW courses introducted were History an Ecology of the City, Environmental and Ecological
Issues, Community Mental Health, (a problem of gheat significance to blacks), Levels of Govern- -
_ment and Legal. Institutions, The Administration of the Urban Center, Urban Fiscal 'Poljcy and
. Public Finance, Urban Culture, ang Urban Regional Planning. Examples of courses that were revis-
b} edare Urban Economics, Urban Governmént and Politics. The courses were organized sothat a stu-- ¢
dent could begin the.concentration in the sophomore year. Each of the disciplines charted the cur-
riculum for its own department. The core curric'ﬁlgm and electives were to be followed by its,- -

stqdeht's through the three years of concentration ig the Urb‘an-Enyiromental Studies. = .,
. A number of innovations were intdoduced. For instance, the introducs,ory course. was designed
. by a team of seven faculty members and organized as an Independent Learning 8ystem pe model.

.

The syllabus included content divided itito modules, topics for discussion, study guestions, and unit, ** °
tests. The course had six units, and students maved through the urits at their own pace. This in- ¢ ~
~ novation has had success, and students found it easier to learn. This course was taught by pro-
« fessorsin the Sociology Department. Ih addition to the lectut‘_e./discpssion-method,‘ guest lecturers,.
. F . ' . Q- . v . .

'‘Meeth, L. Richard, Quality Educition for Less Money. San Francisco, Calif.: Jossey-Bnas Inc., 1974, v
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taught within the Psychology, Political Science, and Economics-Departments; -

- As a result of the grant, a major development has beeri the Urban Culture Center (UCC). whlch /
R has provxded lmpetus for studept/teacher research in the social sciences. The faculty is kept abréast
N . of what {s happening ix cultural studies and- techniques for identifying potentlal areas and themes
' _for- cunural research in Atlanta. The UCC serves as a classroom/workroom, a small library of urb@
ethnographic books and journals, & depository of commercial tapes and fnlms student-research
films, tapes, transcrlptq and papers, field equipment such as tape recorders, video system gom-
'ponents eameras. prOJectors. and so forth! in addltlon to the Tiles on topics related to Urban
~ - Studies. .
' The UCC Opened in Aprtl 1976 with a WOrkshOp deslgned to publ;éze the Center and for the
S purpose of discussing tgghniques-of data collection and analysis of urban cultural therhes. Outstan-

' © ding Lonaultanth were B¥iled to the worksk op. The objectives of the Center have been for students
S " to learn how t3 do g-ch on communities and cultures in Atlanta using all’ of the equipment
IPITR available to the |/ GEREETs through the UCC that students in the docial sciences will be ablg to’ "'work
Lo o on a variety of tofg®¥ Such as sex roles, juvenile gangs, business a d labor groups political struc’
- ture, religious behavior, values, language, and public behavior in bars. The students vial also study "
topics related to.oral history and urban folklore—Much history is lockéd in the memories of older \

L " residents. What communtty thinks may be%nd inits jokes, nddles, properbs, poetry, and word -
oo of
games, .. R I .

A symmer work\ahop in the application.of computer technology in the classroom was held for the
faculty. {The- Center for Multidisciplinary Educational Exercises (COMEX) at the University of -
. Southern Calnforma iti Los Angeles provided t(;n faculty memberg with a User s Training Course.
’I‘hns wag a first step in the plans for a faculty development program for the socigl sciences. Curnent-
'. ly, members of the Economics, Political Science, and Sociology Departments Aare improving their
-skifls in the use of the computer A Socxology Department faculty member has guided one student -
-through a senior thesis on an urban problem-with research computations using the computer. We .
" recognize that not all students can master the skills necessary for this kind of research, but those
'who are able will be better preparegj for graduate and professional-schools.

Three hundred and twenty-eight studentshavg taken the course. Of this number 20 have in-

' '_ | sxmulatnbn and audm-vnsual media mtrodueed a variety of teachmg methodolognes into. courses _ o

L 4

dicated a‘preference for the.concentration and 12 have graduated WIth'CBI'tlflCﬂteS Efforts will be - A

- made to-have the concentration declared.a major. Collaboration by colleges in the Center should
provide the strength needed for a full and viable major.These colleges include Clark, Morehouse, |
* Morris  Brown,. and - Spelman Colleges Atlanta Umversnty, and the Interdenormnatlonal

. e 'I‘heologu.al Seminary. ‘ : , _ S

“The program has had-an'impact on the mstntutnon by creatmg an acceptance on the part of the,
‘social science faculty of Interdisciplinary Programs. Thg faculty has been helpful in assistin other
divisions in developing courses. The cross-fertilization of ldeas has been significant.. FaculEy and
students have a-greater awareness of the possibilities of computer technology in social cience
research. New teaching methodologies have énriched and facilitated learning in the courses. In t:he '
future, the Diyjsion expects to involve the rest of the faculty in a faculty development program

R whuh will upgrade thelr skxlls for 1mproVed teaching effectlvepess.
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| A CAPSTONE INTERDISCIPLINARY COURSE IN VALUBS =

B o AND THE SCIENC
.+ . FORTHE GENERAL EDUCATI

N
B

L3

| ULUM
.o -' P Sister Isabel Ball, Our Lady of the-Ldke.'Uni ity | (

-~ Our Lady of the Lake University (OLLU) has an undergraduate enroliment hvefaging 1,250 o
T students, Over 65% of these are ethnic minorities (60% Mexican-American; 8% Hack, and 1% . Co
' ! ati'y,e American according to fall 1978 dath). A large mdjority of these arb interegted in service-~ °
~ oriented careers involving a variety of disciplines. S L,
The more'or less segregated disciplines studied as general edue&tion often_'leavé the student wnt.h
© - asense of fruitlegsness. Even if fully appreciating a given coursge, the extravagance of such an ex- cos
. perience leaves in the student nuances of subconacious guilt expressed negatively towsayd the
. course when regarding the service function for which he/she is preparing. The integration oyjcience : . :
¢ » . and social and cultural .values by means of a capstone course in which the humanistic and =~ . - -
philesophical question$ about the role of science, both now and in the future, was proposed‘ls a - o
means of overcomings#the seemingly—or perhaps not so seemingly—disjointed curriculum, ‘and
., assisting the student in relatir‘)g_ the areas of knowledge to himself/herself and histher aspiufons in
* a meaningful manner. ’ B ' . - '

: . ‘Further, this course fit well into thgto;npetency’based. degree plan which OLLU espouses. Tn-
deed, the competencies were d in the rationale given above and are exPressiOns of the - "
desired outcomes to be found in each QLLU graduate. T | o L 1 .
. : Howgver, the course, as.does ar.;t' course, goes beyond the required competencies both in breadth .
. " and depth of .coverage, And.for that reason I will concern myself with the course in its totality )
" - rather than how the course fulfills the several competencies as OLLU states them for its degres. =~ *
-oe “The course was produced big a team of faculty durihg the summer of 1976 under the auspices of
MISIP. The tegm was compos,a of a social scientist, a natural scientist, and a philosopher. Because X
.. the courge was totg\a capstone course, the jearn recognired early that there would have te be prere- , . (
" quisites to the course (otherwise, what would there be to intergrate?). though these would¥edimited .
and held to a minimum. However, prior to Heterminiriﬁ specific prerequisited, the objectives of the - _ » ..
o course were drafted. These turned out to be.both cognitive and affective in kind and determined the . )
»  prerequisites to be at least six “semester hours each of natural science, social science, "and"

»

A

philosaphy. The objectives are as follows: ’ -~ . _ X v
BN ’ : ’ N . IS ‘ e v . =4 ' “le
Cognitive _ . . o _ ! _
' 1. The student will be aware of the diverse approfchesto values as sought in the warfous
disciplines and arrived-at. by various clarification protesses such that he can identify .

. and discuss the difYerent approaches, - ;

-~

/ ) 2. The student should understand the interrelativnship of science, technology, and man, '
historically noting the extent and change-rate dimensions as they affect man’s . ’
;. dependence and vulnerahjJity, his future, and responsibilities so that he can synthesize R 1
' - a complete picturé for use in making evaluations -of scientific and technological ag- = *
‘ vances, ' -

; . ; ! B X . ) \"l Tee T voov . -." o -
B » . 3 The student should undetstand the multidimensional aspect of technology on life'in- .

' -~ cluding the futuristic, global, institutional, and individual facets so that he can faidy -
. > . and consistently evaluate the technological impact in writté¢h and Oral"disc::?ofx.

~ 4. The student should upderstajid the philosophical jssues in s’cientific discovdries and’ . .

. 1 , o te‘éhnological inbvation such that he can relate them to the nature of man, the purs L
. - pose of human life, and the turg of good human lif¢ and- good hyman behayior ina .~ 7, .°
 consistent manper. . a e " Y e Yo e : :




Affective L

~

own and colleagues' offices and brains for appropriate materials and ideas. Media, whlch h¥agiindl
" 'mise, were ordered on approval and assessed for their usefulness. Where books, films,. dees, e

were consideregd germane, they were purchased with MISIP funds and mcorporat;ed intd'the course! 5

The major portion of the team’s time was spenL wrltlng a syllabus keyed t;o a blbhography of all the

L
-

1.1 The qtudpnt; uld’ want. to examine pdtsonal and societal  values in ter
L I man?"’ and “What is good human hfe? L
' . 2. The student ghould gain an aPprecleon of scnence and t;echnology

. H} The student should gain a desire to discuss technology, to interact wj
2 ‘- provided, and to form and express one's views on it. .*

The 'sfudentf should becomé concerned about the global.’and fu

6. The student should wa' te know more about new techriological development;s

- 6. The qtudent should fee] a sense of urgen(,y about dealing wnt;h the‘problemg of

_.. - - teghnology . . e

. Before launching an dffort to write a Lompletely new ‘set of materials for the course, 4
searched ldbrary holdmgs (including the ‘Media Learnifig Center), ‘publisher’s catalogw

‘materials whuh were, found. , : . N

New material which was needed happened to be minimal but; ‘was key to the appr* in which

" the course wuq'mtended to take: Because it'was envisioned that perhaps the team or findividual
members mlght not dlwaya be the instructors of the course, it wag important that any qualified in-
structor be. ahle to teach it as designed. This was important begause the syllabus alone could be
misleading. Slmplv covering the syllabus material did not ach the student to evaluate something
on the basis of the diverse approaches of the dlscrphnes and t§ make and defend choiceg with the in-
sight into, whj!t it means to be human in a time of ever increasing scientific and technological
discovery JAn mtroduct;lon and geveral charts were, composiad primarily for instructor usage as an
aid to insulbing the.desired approach. Further, Lcachmg methods. were suggested since they seemed
mﬂU\ntml in achieving the desired swdent l(arnlng

“The” team suggested that considerable group discussion be used to achxeve the kind of
multidimensional“thinking rcqlured Some of this was to be done in a small group-before the class,
sometlmea including’the professor team, and s sorgetlmeq cassette recorded in the absence of ¢tlass or
profess()r'-a Addltlonally, discussion hy the individual in written and recorded form was to be used.
The students would, hopefully. chelop other perspectives by listening to.those who have

; backgrounds other than their own. This seemed approprlate methodology for assisting st;udents to

 think more broadly’and qynoptually Finally,the team wrote some assessment items, an evaldatlon"

’

lnquument and set crlt;erna and standards for assessment.

The protocol folldwed in puttlng the course together was for individual t;eam membefs to work

4 oon assng’ned Areas, then to assemble to asgess and discuss their products. A team ehalrman coor-

dinatgd the work and the meetings. Acurriculum copsultant, available on campus through{FIPSE -

(Fund for the Improvement of Post Secondary }uducat;xon), rendered o.sa;ma.noe'ﬁ'omﬁne to t;ime.
ospecially in the beginning of our pl‘()]GLt . . L

Since the course hm‘boen in the curriculum, it hay been scheduled three times but effered only

\ twice. Enrollménts have been very small and too cost;ly to warrant team (three professors) teachihg.
- Consequently,. varwtwnq have been employed. In May 1978 it was taught. to four students by in-
_dependent study. All three*professors were preiént for specified dlscuqslons and all t.hrée evaluaged

Luped discussion among the four as well &5 individual papers agd anmmatrons The' present spring
1979, versnon has eleVen e.tudents and is bemg caught primarily by one professor With the others'

b of
o philosophical questions, such ds, *“What iy t;he purpoqe of llfe?" “What; is the nat;u { of

_ Yffects of
¢ . ';echnolo'gical decisions, acknowledging sgme responsibility for them. " S




o .
S

60%ofall *. "

T es’t"iﬂng'ind'iyiduallj)a_jp person and as an-interacting.team via videotape cassette. {inly
'ﬁmm work, including exang and anajor projécts;.aretheing team-evaluated. - S
" At this time it is impossible to evaluaté the effectiveness. of the course. The four students who \
have completed the course considered it extremely worthwhile though terribly fime consuming.
"Phey.did not find thé team approach helpful but, of course, it was not functioning as designed. We,.'
- who wrot& the course, dnd the administration who commissioned it consider it a valuable addition -

to the curriculum and feel the team approach is the best way to teach it. Although somewhat
- hindered in our original plan, the tearn believes it hasmanaged to present a beneficial and signifi-
© qant learning experience for those who. have enrolled. 0 Y I
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gram\to higher education, Lateral movement from certificate to transfer program or vice versa is-
xaleo ossible. S

'DEVELOPMENT OF AN AQUACULTURE TRAINING
PROGRAM IN ALASKA FOR MINORITY STUDENTS
' y - . Mel Seifert, Sheldon Jackson College o

Sheldon J ackqon College (SIC) is {he oldest educatnonal institution in Alaska. L.ocated on a large

island in thdremote wilderniess of Southeast Alaska, 900 miles north of Seattle, the institytion
began industrial training achool for 'I‘hnglt Indians in.1878 and served Alaska's Eskimos and

" Indians almost exclusively until the last decade or two. Now, about. 60 - - 86% of the FTE (Full Time -
Kquivalent) students are Native Alaskans..The primary lifestyle backg'rounds of these Native
. . students are commercial afld eubmstence fishing. The Alaska Native Land Claims Settlement, Act

i providing them with necessary land and capital for salmon enhancement programs. 'I‘hus,
because of the tradtitional lifestyle and"new career opportunities in fnshenes for Native Alaskans,

'SJC initiated the first, and only, applied aquaculture program in Alaskain 1975.

The program was designed to promote Native Education by providing a career-ladder for In
dians, Aleuts, and Ehklmoefnterested in learning a practical and meaningful vocation as fisheries
technicians. To provide the necessary training. for thxq vocation, an appropriate curriculum was-
developed and"a commercial salmon hatchery was established on campus. A tetal of 44 students
completed all or part of the program during 1975-77. In 1978, 40 qtudents of which 23 (57%) are >
Native Alaqkam or Indians, enrolled in the program, _ o .

The fxshenes curriculum offers aptions of a one-year certificate in salmon culture technology, a
gr Srtificate in fisheries science technology, an Associate of Science degree, or a transfer pro-

3
¥

tommeruul size salmon hatchery Lapable of producing 10-15- mnlhon fmgerlmgs per year has

- bedn constructed on the Pacific coastal shore of the campus..The successful large return of adult
*sallgon in 1977 indicates that the financial goal of self support for the academlc program may be
feasible when returns are consistent. This hatchery and related fre,ehwater~seawater fagilities pro-

vide on the job type training for theqtudentq from the time of egg take in August to the period of
fry release in Mgy. The College owns a 38-foot vessel and several skiffs which are used extensively
in fisheries and marine sciepce activities. Utilization is made as much as possible of the ne#ural
resources of the area for field trammg\ in streams, lakes, and ocean estuaries.

‘sheldon Jackson College has a door'’, admission pohty 'Rhis results in classess of

qtudente with educational abilities ranging from those who need remedial help in math and com:-
mum(atmn eknllq to thqee who already have a college degree. This dnversnty of ahilities could-be a
problem if approac hed in a typical classroom lecture atmosphem._'Phe instructional methods used in

‘the SJC program attempt to take advantage of this diversity by stressing cooperation rather than

competition. GGroup assignments is one method that fosters cooperation and allows students with
various types of expertise to help each other. This help is not7all one way, however. Students who
may be deficient in some basic academic.skills often have knowledge of related vocational skills

which can provide them with feelings of success and accomp shment by virtue of becoming the in-
structdrs. : ¢ : . 0

- ‘Cancern about competition with fellow students is eliminated by stressing competency-based in- .
struction and grading by percentage. Final grades can be determined on a curhulativé point bésis
from results of projects, reports, and exams. These various requirements can be repeated by the

- student until properly done or correet Those that are repeated are limitéd to a top grade of C but
each becomes a learning tool and not a 3 threat. S¢me exams are oral and in individual gessign with
the. instructor. This reduces the bias in cultural badkground problems QI understandmg the test
queqtmn words writtenjin English.

Yr. “ -




- - individual aggressiveness for self-at

ve Alaskans never in the past stressed competitiveness or
nment. TH¥® attityde has been greatly influenced by associa-
tion in more recent years with the whibe culture but is still present. Qur ifstrudtors have to be sen-
- sitive to those students who mdy feel embarrassed t,p.t}e called upon individually, especially during
their early period: on campus. This attitude usually decreases as the instructors and studentd
hecome h(\'ttor acquainted, and Jme of the best methods we ha\‘feliound is to invol everybody
together first thing in a physical, non-academic project. Our students must arrlve on campus 10
ays earlier than all other SJC students in order to be there when thé salmon are returning. We all
work together taking eggs for the hatchery as part of their training. Thus, by the time formal
classes begin, the fisheries students are well acquainted with efich other, the instructors, and the
school without immediate potential or conceived pressureg’of school work. They develop an “esprit

- do corps” mong themselves and that, toupled with %,definj&e vocational goal, helps carry them

The cultural backgr.ound-of' NN

through other:phases of their college program.

To help guide the program directions, a technical advisory comittee\composed*of educators,
Native groups, students, and representatives of government und-private‘fishery-reluted agencies
meet once each year. The program is further evgluated by student feedback\ from graduates about
their preparedness forgwork or higher education, and their ac'cep?unce by fib‘heries employers. To
date five Associate of Science degrees, 10 two-year certificates, and 20 one-year certificatesshave
been awarded among fmy-féur.students who have completed all or a part \Qf the program re-
quirementys. - ' . oo

’ ~ L -
The prograrg has accomplished its four year goals of establishing a V(’cutiOnal -urriculum em-
phasizing on the job training and establishment of returning.salmon runs to begin paying for itself.
Recruitment of Native Alaskans into a science based vocation is closely tied to motivation which in -

turn is highly influencad by the lack of models within their particular cultures, This problem must
be constantly addressed. - v




_and the Office of Admissions and ltetordﬂ)

- use of COBOIT, and Assemblor Language. and direct
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 INTERNSHIPS — ACJ;IIEVING LINK GE\ R
.. - BETWEEN SCIENTIFIC DISCIPHINES

. ' | Elmer L. Waqhmgton, (‘hwago State Umuerauty | .
'l‘he specific areas of interdisciplinary courses and career opmrtunitles have been of sngmfxcant

concern at Chicago State Umversxty since 1972. At that time, the university was beginning to
~emerge from its origin as a teachers college, the chief suppli®r of teachers to the Chicago public

schools, to a multi-purpose urban university, Concurrently, the population of Blacks was be¢oming

- u majority in the student body. It was apparent that the science departments had to take definite
_steps to achieve the two general goals of making their science programs more attractive to minority

students, and of ensuring that the graduates could enter high-level, professional careers.
'The programs described in this report enabled fhe university to more rapidly achleve the above.
goals. Specifically, the MISIP grant supported e following activities: N .
l./ The development of a computer science program utxhzihg extensnve mput from in- f‘
dustrial and academic consultants, - , - :
2. 'The development of a forensic science program based on cooperative efforts between
the chemistry department and the Joliet Laboratory of the Ilhnons Bureau of Iden '
tification. :

3. The enhancement of the pre-health profesmons program through course and rnternshlp
" development.

The. (omputer\quvnw program was first mltnate&'ae an option in mathematics in 1975. During o
-the past three years thid program has grown so rapidly that last month the Illinois Board of Higher

F.ducation officially approved it !q a full degree progam. The program includes two optlons (1)
(:en(-ral Computer Science, or (2) (xeneral Data Plioceqqmg '

The first option is prnmarlly oriented toward students who are interested in graduate study, .

_ while the second is directed toward students seekin full time employment inindustry. Each option

provides for-27-hours of electives in which a suitabl interns jp may be provided. Internships have
heen arranged at Argonne NationatLaboratory, llh’ ois Bell Telephone Company, Chicago Board of
Fducation (Department of Systems Analyqnq ahd Data Processing), Board of Governors
Cooperative Computer Center, and Chicago State University (I_Sduca,tlon and Evaluation Office,

4

Y

- Not gnly do these internships make poqqible ‘more pxtensive use of available resources, they also
provide the'department, with a basisMorrelevant u)urse development which gives umque exposure -
for students in areEa such as telepmd’eeqmg. data basg management,\systems design and analysis,
E phcatnons in research actividies. Based on

the eyposure in courses and in internships, students gain a-better understanding of basic

mathematical concepts B8 well as learning how thesd concepts relate to the data processing in- °
dustry. ‘The greater the student’s exposure to dnfferen(\ scientific d)scnphnes. the more competitive
he/she is ns.a computer scientist. . L i ' h '

" e
. L}

~The fnronqu science program also typnhes the mds of mternshnps tMat are the most beneficial .
to qtnd(-ntq A single student was selected to spend enght weeks at the Joliet Laboratory of the 1I-
linois Bureau of Identification. L.earging objectives and adMministrative details of the progrdim were
established in consultation with administrators and investigafors of the Bureau. The intetnship
carried seven hours of credit, 36- hoyrsiweek for 8-weeks. Mzudent was supervised by practicing
forensic scientists and exposed to laboratorv techniques for the lpvestlgatlon of physical ev1dence
in criminal and civil cases, - : L L

-~

During the eight-week pernod the student worked in six departments of the Bu'reau '[‘hey in-

k (luded berology (seven days). (Jhenustry (seven days). lnstruments (seven’ days). Photography




(seven ttys). Polygraph (two days), and Latent Flnge_rpi‘intigg {six days).
In eagh of the above areas, evaluation of the student was based on investigative skills mastered

or assignments completed. In the overall evaluation of the inter.n'quality of work, quantity of work, -

promptness, dependability, ability to follow instructions, ability to work with others, and.academic
- preparedness were all taken into consideration, ) '

A .
[t is noteworthy that our first student ranked good to eycellent in every category. Not only did

the student have ta draw on kq(iw'ledge'.of different disciplines in each of the component parts of the
internship, he also had to rapidly learn the basic operations in each unit. The program was viewed
a4 & success by all partigipants. It is to be used as a Rrototype for a state-wide mode] to utilize the
Jolfet Laboratory facilities in upgrading the training of forensic students. .

Similar internship exposures have been developed between Chicago State Univérsity and the
Rash Univers®y Medical Centor for pre-health professions students. In this program, CSU
~ students were int8rviewed and placed in suitable positions based on evaluations by selected CSU

faculty members in biology and chemistry. The Assistant Dean of Instruction at Rush University
" also asgisted in the placement process, obtaining progress.reports, and in evaluations of student
achievement. During the period of tfe MISIP grant, three students participated in this internship »
program. Since then, four additional students have enrolled, All students who pgrﬁjy;i;‘)_ated in the in-
ternship exhibited high‘ enthusiasm and did tvxce}lent academic work, but thimUccégs of each stu-

T . . T
dent is significantly dependent on the extent of his/her mastery of the tradi i(\;tml"undergraduute
disciplines. E : ' ' . :
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CAREER OPPORTUNITIES IN SCIENCES -
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'I e Y. Nam, University ofArkansas. Pine Bluff .

The University of Arkansas at Pine Bluff is located in Jefferson Couﬂty. where 43 9% of the
total popwation of $2,015 is black. The immediate city of Pine Bluff which is the state’ s fourth,
lurgest,uty has a population of 62,1156, of which 39% are black. -

Agriculture in Jefferson County is predominantly carried on in the'Delta area, east of tbe Arkan~
sas River. Within the county more numbers of minority famxhes (51 4%) have a hlgher incidence of ‘
poverty than the population as a whole (23%). - - .

It is from this Jeffersson County-Pine Bluff area that the Univérsity draws about 50%.of its stu-

< desil body. Of the 2,999 students (1978), 87% are black 12% ara white, and 1% are of other races.

Morv than 90% of Lhe%\students receive some form of financial assxstance

Service-learning internship has two basic goals. (1) “servwe to provide increased manpower for
short-term research and assistance apd to cfeate means of identifying highly-qualified students and

attructmg them to careersin government and public affairs, and (2) ‘‘learning’’ to develop exgerien-

tial education, i.e. to (ombme formal education with experiences in which the student undertakes
pruutu al, consequential ac’tlvmeq and assumes riew responsibilities. In order to achieve the goals,
the political science progrsm, first of§iciated i in 1975, provides a cutriculum, **Internship in Political
Science’" yielding three credits. LiKewise, “‘Internship in Economics” and ‘‘Field Experience and
Seminar in Sociology" each provndes three sernester hours credit to the advanced juniors or the
graduating seniors who huve demonstrated academic excellence by ¢ earning a grade point average of

*'B" or above. The main ob)ectnves of service-learning internships are: (1) to conduct a county-wide .
internship feasibility study, (2) to hold conferences with outside consultants, (3) to conduct public .

administration seminars, and (4) to place ser vice-learning: mtems v

Begmmng the fall semester of 1975, an internship feasxblhty study was undertaken. First, 236 -
questionnaires (with self- addressed envelopes) were sent to all executive heads of public agencies
~ located in Jefferson County. Secondly, a follow-up survey (96), which was jointly sponsored with the

UAPB/Industry Cluster Task Force on Proposal and Curriculum Development, was conducted to .

determine curriculum preference of the employers. The first questionnaire was directed essentially
to the public agencies while the second one went to the private industries. Subsequent to these

surveys, a field survey was conducted by interviewing t,he prospectlve intermship host agencies by a

team of student research assistants.

Congultants invited to the University for service-learning programs were Dr. Tobe Johnson,
Director of Urban Studies at Morehouse College, Dr. Wylie Davis, Dean of the University of Arkan-
sag Law School, Ms. Vashti Varnado, Assistant Attorney General of Arkansas, and Dr. Charles

" Harris, Chairman of the Political Science Department at Howard University. -5
- Nine public service internship seminars were held in the month of June, 1976 in conJ ncth&m

. with @’summer course on public administration offefed by the Department of History and Pdlitical
Svience. The seminars were publicized to promote attendance by the public, students, faculty .
_members, and representatives of publjc and private agencies in the’ hope of promoting the idea of in-
tornthpq by the undetgraduate stutlents for the study of theories and practices of public ad-

" ministration by the paruupagts and encouragmg t.he minority st\(dents to seek careers in- adv,_

. ministrative strata, - )

The partlupamﬂ (both students and the, public) in- Che seminars had bptlons of either audlt,lng

~ the course or receiving three credits. The lectures werg- presented in varxous formats such as
. seminar-type, forumrdebate, or regul lecture.

Since the foundation work for the lnt.emsh.lp program was well: grounded in t,he first year's
~ operation of the grant, six students were enrolted in internships in the second year of operation.,
Their service-learning averaged 12 hours per week, for which they received three academic ¢redits.

v
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- As a result of these experiences, we have now developed standg_rd }orms for lnterl(ship Agree- =
ment and Intern Evauldtion, Furthdr, a standard procedure of evaluation to award academic credits -
voetw  tointetns has been developed. Two internship report papers, internship faculty \advisor'g field in-
S - spection, and the objective work performance evaluation by the intern's work supervi%)r. have Beep
forgulated by, the three coordinators of each discipline, : R N
geginning the fall semester of 1978, we have programmed 20 full-time internships per year in  /
political science and agriculture disciplines. ' ' ' o ’ o
l. ’nll‘tical Science Area - )

o

Of the ten intern students projecLe* for the 1978-79 year, eight students will .be placed for the
. turrent spring semester, with the remaining two students for the summer and fall periods.
~ " With ruﬁﬁd to the “learning” aspects on the part of the students, our focus is on two basic
areas: publi?' administratign and legal training. This is reflected in our selection of participating~-

R agencies likq the City Attorney’s office, th two County Circuit Judges, and a Jdvenile Judge, the <
: Sheriff's Office, the State Correction Depa?tment.;the Congressman’s.office, two Mayor’s offices, - '
~ and the Superintendent s office of a-school district, - ' e Y IR L

2, Agﬁ('ultu_r’e Area .

Of the ten students to b assigned in the agriculture area, six will gointo the pr‘ogram during the

spring semester with the remaining four students for the summer afd fall of 1979. The thrust of the

" agricultural sector &t this profct will be centered around yp-grading the income potential of
specific small farmers via trainee-farmer ‘participation in the Southeast Arkansas district,”

specifically, these ass@ciated with Vagetable Market Incorporated, located at Pine Bluff, Arkansas.

N © Al] six intern students for the current semester will be agsigned to the Cooperative Extension *

_ },leudquurtgis, Jefferspn County. These students are expected to-affect about 50-60 irrdividual
farmers in t o Count& : ' . d

»




* hibits a succinct insight a | understanding of the described qltuatlon that many stric

~ dard presentation given to several Social Science classes in the course of the

" imany of them middle and lower ¢
. should be cared for by government aXd other ggencies. .

s

" relations until orie rm',ognizus that the U.S, po

)
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‘THF CHALLENGE OF INTERDISCIPLINARY STUDIES
‘ William J Nelqon, Paine College

consisted of lectures to selected groupd of students and depicted a sodial problem from the vantage

- point of several disciplines, Tp@"idea for this originated when I noticed that most cultural an-.

thropology books deal with mghy social problems in a fashion that, though not overly lengthy, ex-

sociojogical works do not.

That Paine College students need to know some elemental prmcxples of race relationg«
be a reasonable enough assumption. It is alsmall, predommantly Afro-American collegé located in
the heart of the Deep South. Moreover, thesmall college setting provides a backdrop in which the
interdisciplinary framework can be optimally utilized: 1) classes are small, 2)'mang students look
upon their professn'rs as *"Jacks of all trades”, 3) students are encouraged to tak¢ courses dutside
their own major, whenpossible, and 4) “departments’ frequently ‘consists /of, not separate

department of Social Science and, Business Administration). The combinationfof the need for an

understanding of U.S. race relatiols and the small college setting at Paine led e to design a stan-

arter. Following the
prosentut:m. I distributed follow-up questionnaires requesting reactions to the presented informa-

tion. The presentation, *‘Race Relations in the United States’’, seems to bé a popular topic. Pierre

are well aware of racial attitude information printed in most sociological periodicals and texts as

- well as that which comes out in the popular media. This informatien usually highlights such things
-as 1) Afro-American depnvauon. 2) white oppression, 3) existence of a black world-wide culture, 4)

the assumption that thmgq should be Lhanglng and, concomitantly, that there are evil whites

Most Paine students were found to B¢ Guife ignorant of any gxiomatic principles of race rela-
tions. Thefollowing is a description of a
students look at U.S. race relations in a
disciplines: biology, econfomics, statistics, sychology.

" Biology would not seem to be an approp m)e area in which to provide insights into U.S. race

ilation is divided into two cokx; castes, with virtyal-
ly no mar;,mul group in between. Most other ' ngn-white’ groups are neither

enough to qffo(t the basic antagonistic relationships between blacks and whites. Biology, indeed,
has an impact on maintaining the continuance of the U.S. system of race relations. In the U,S,, any

_ woman who lost classification as white because she was'1/32 black. ’

ly. tace will cont'nue to be Lheﬁole method of continuing to differentigte the two castes. Racial in-
termarriage Lould provide some coming together, but African ancestry is ferreted out in the U.5.

- and this certamly does not promoté intermarriage nor does it promote any mtlmate social activity
(in schools, for example) of any kind..In the U.S,, racial membership seems to be more important -

f’nn nationality.

Kconomics, to many historians, provxdeq a valid interpretation/of U é ce relations smce the
mteptmn of colom?atmn Here again we e relatlona between bl ks and whites. The queat,lon one.

e . : , o ;
» The following is a description of a program/pre“;ontatmn given to soci science students at

" Paine College in Augusta, Georgia in the fall academic quartér of 1978. Thig’program/presentation -

s) who want to stop all the progress, and 59 Afro-Amencans '

merous nor powerful -

v

)

q -

disciplines, like sociology or psychology, but clusters of: disciplines (Paine hgs, for ekample, a

van den Berghe estimates that *‘for every 100 published macial attitude studies done in the-U_nited' )
© States we could®ind perhaps five to.ten in all the rest of the world”. Most Afro-American students -

igterdisciplinary presentation designed to help Paine”
ke objective light using principles from the following -

-

person with any known African sub-Saharan ancestry is classed as black\regardlesq of ethnic ors -
_cultural, ¢ynsiderationy (with- Hmpamw as the ong exception). For example, a story is-told of a

" With'this type of arrangement, the two groups will exist at odds in perpetuify. More important- <
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‘would ask here is,.,Why would discrimination of 10% of the population by 86% or more persist in a"
nation that hds, materially, more than enough'to go around?" Theé South Africans at least have an
e'xc.use‘--they'rp' fighting for their lives, The answer to'the preceding question, to, many economic
‘historians, has been simple—ta co-opt poor whites. Racial discriminﬁ_on serves to provide #hat
meagyr status there is for'many low and middlq income whites. Upperlass policy makers, anxious
that pporer whites do not question the privileges of the upper class, seek to provide for a continua-
tion of this attitude’ Jim Crow, was the result of such an effort. Other race yélations specialists,
utilizing points of view influenced by economics, have made similar notatjfns of the present’and -
. pust U.S, race relations par'adigm. S ' ' : )

4

@ . I N .
Ntatistically, U.S. blacks ‘are much more worse off than U.S. whites. This does not even yequire

. documentation since there is a consensus among virtually all writers in this area. The questions we

pose for the statistician (‘u:yolve not around the statistics ‘themselves, but the use to which they are §
put. Anyone who aspirbs to work Q'ith statistics should have a keen awareness of the fact that.

Kathering data occupies only a minute part-of the entirgrétatigtical process. How are the stgtistics .,

" t0 be used? Does the above set of St?ltistiés influence or,‘a‘f_fect'ongoing‘ person&l relations between
- U.S. blacks and whites? Does a black college president in a rigidly segregated city begrudge a white
garagg mechanic? We are obvioudly not talking about statistics as a detailed science here, but jve

¢

are talking #bout the degree to which statistics becéme more than their numbefs and start/to .

become entities in their'lown right.” IR ‘ ’

Psychology does not need an introduction as ht;ving beérings on the study™©
The psychology of race relations can take man
that examines and takes ingo account the fegk
What are the unifiers of blacks (in a persona

.S. racgrelatjons.
rms, but for now, let us settle on) a sychglogy
blacks have for each other as an ethnic g?‘(‘ﬁlp:w’
nse) as'qppoﬁSed to other ethni¢c-groupg? Y

" The information immediately preceding, with slight, variations, was presented to Paine students
in order to look at a common social problem in a different light'but, more importantly, to encourage

them to lok for and demand courses that deal with' holistic and ot narrow interpretatiogys of
human teality. More than 90% of the students agreed that interdisciplinary courses should be of-

_fered and over 85% expréssed a resUl!ﬁant curiosity 6f .g)tﬁr disciplines. In implémenting the MISIP ~ -
* grant for the NSF, one of. our mandates was to restoug
a

! re the curriculum. To a large extent, this -
has been dpne; the restructuping that has been don ﬁ s had an implicit justification, It was the in--
tent of the project just described to provide a jus.t%cation for what I believe to be-the last major
alteration of the sociology curriculum that is nee ed: the formation of an inﬁ_erdiscip!inary co_u\rse.
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WHAT DOES PIA(}ET TELL US ABOUT TEACHIN G SCIENCE ?

N !

o~ . _ l (:eorge Oleh Kolodiy, L{&ruardza Co n.umty College L , '_ R Y
SRR - ’ (Presented by Mary Abkemezer) ' N 2

 As a;"phys‘t Piaget’s theory of mental deveIOpment appealed to me because it was dlrectly
- related to' the cognitive procegses involved in undarstanding physics concepts and solving

phyqxwproblems Piaget's scheme for mental development is. summarized in, the followmg
~ statements: o - . ; - P

.

) . oL (,ognltr_v.e gro,wthvproceeds in discrete stages' . o : - " o

" 2. These stages occup-ih the same order for all individuals and are the result of both
’ maturatnon and the interaction of the mind with the environment.

Each stage is characterized by the ability to perform certain mental functions and an inability to T
. pckform others. The four principal stages in the mental dgvelopment of all mdmduals. as outlmpd
by l’laget are divided as followsg' i : . .
(D) Perlod of SenSorlmotor Intelligence (0 2 years),

e 272 Perxod of Preoperational Thought (2-7 years), ! S - o -
" (3) Period of Concrete Operatnons (7-1¥yearshand , S . e
"~ o (4) .Period of Formal Operations (11-? years).. . ' | '
" During’ each new stage the individual becomes capable of beha‘woral patterns whxch he was in- L
/ : wpahle of in the previous stage . : e
; - As a college teacher,. parsicularly as a physics teacher; I am cbncernQd with the forma] level of-
.. thought because the urfderstanding of physics concepts and solutmn of many physics problems arg -

: geared-toward this type of #hmklng What §s formal thinking and how does.it differ.from concrete
' thmklng" Slmply t,he conatete operational kerson can think logxcally, but can only appfy his logic™
. ‘ to concrete.(real or observable) situations, Whereas a formal thinking person-can deal with hypo- o
oA - thetical problenis. When confronted by a problem, he vnsuahzes all possibilities and gystematically .
- tests each one, isolating and controlling variables as needed. ‘Studies that attempt to determine the '
"“tognitive lsvel of students usually consist of tasks presented to. student. Analysis consists' of a
' one-t(rons dialogue between the student and the person performin : N ')
& - . Studies that the author was involved in at Rutgers and ot mstnt’utnons attempted to ascertain '
. . the mental lével of college students. Almost without exceptlon they all showed that less than5Q% . Do
' of college fréshmen ‘were at-the formal level.-In one partncularly .m‘restmg study, we attempted to
" _ - see whether dlfferencss existed among four levels of students: in science courses hngh school
. university freshmen, i 1nner city community ¢ )lege freshmep, and uyniversity' semors . .
«. « . 4 ‘Therésults showed no significant differenges a‘mong the ﬁrst-th?qe A follow-up of the st,udents o
in'this sample indicated that the higher level of the séniers was ptobably due to the attrition of nom
formal’ students. Interestlngly, there were no differences among white (bas:cally Rutgers) freshmen *
| ; and minority (Essex County College) freshmen. However, there was one difference between these
. twor 6ups~techmcal vocabulary—which was shown by. the ne nearly universal incorrect usage of*-" .
0 such wordg as tansion, torque, slope sine, work, friction, etc.. : )
, : - We also attempted. to find qut whether there was ‘any correlation between mental level and col- S
“ Tt lege, grades or SAT verbal and math sceres. As dxpected, significant correlations were found be-‘
* . tween the cognitive task scoreg and SAT" math scores. However, there was po correlation betweeri
. .+, .the cognitive task scores and ollege grades. College gradés were, however, correlated to SAT ver- -,
-~ bal scores. Grades are appare t}y) related to the abllity to verbalize answers. 'l‘hxs is fun-tnculm;ly
. trueifanon- -formal student is confrofited with formal subject matter vxere he must' resort to mean
' ' ingless memorization of.conclusions and problem-solvmg methods. ,” - ’ €
How does the cognitive levet of a’ personi change? In Piaget’ 8 picture. when a student is
presented with a situatxon in which h1s»patterns of reasoning,lead to expectatxons thgt are.not con-
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flrmed the stable state of mmd is updet and he may reach a state of menta) dlsequlllbnum that may
pventually lead to a higher level of thbught. The way to enhance situations that might be beneflual .

- in promoting cognitive developmen‘ consists of plumng him in these critical sithations, Peer m-; B v
Loraction is extremely impertant because his peers are functmmhg at levels clpse to his own., *

One of the p()sslble implications qf the above analysis is that Lulturally dgprived students lag
behind culturally udvuntuged becausé of the,absence of thege situations. Among other things, the
classroom must serve as a luboratoryawhere cognitive umfhct may be induced. 'I‘heamplluxtmn is
that the traditional, lécture-recitation method is an inefficient learning technique for all except the _
very highest level of students and.that thinking mlght he'-lt proceed via a more even balame of . ¥
thinking, Lalkmg and listening. The realization that the typical college class consists "of two o
suh;‘ruups who employ different learmn;., and problem solving. strutegles muy explain the' blmodal b
distribution of grddes that many tests yleld. . L - ! _ )
~ For a few years | havé been attempting to 1mplemeﬁt,, sorhe Qf the above 1doas ‘into Lurrlculum e
duvel()pmunt Generally, the approach has been twofo[d - ’

° .y
s > . s,

I General clagsroom structure whxch utilizes ph)’sn!.al experlenge and peer mteractlon " C
and . * ' . M, R
2. . ‘Presentation of cone epts in a manner accessible to the concrete level student. e
k. "(dmples ot {1), above, are inquiry-type activities whlcﬁ’ay be done in the lab or sometimes in -
thé legture, For example, an activity | always use in my physical science class when introdicing the "t
metric system consists of handing out blank measuring tapes to groups of studentsrand as ?mg each’
£roup to measyre: the dimensions of some object. Different strategles are then compared and even-
tyally the students thenmselves construct the metric system on the blank tapes. blmllar strategies
aLe vmplnved~re urdmg measurements of area and volume, densnty and acceleration. In my lectures
.. l-constantly pofe a copcrete problem and*et studehts discuss various'solutions among themselves '
When our college received a MISIP grant’last year, this gave me an Opportumty to deyelop
some of the ideas for (2)7 above, and incorporate theminto-a General Physics course. Flrfthe
+Genwral Physics course sequence was inc rl‘ased from the normal two to three semesters. Second,” ' »
realizing that non- formal students‘wil not be able to learn as much of the material in my lectures; * =
“simplv bec ‘adse Lhe n}nde of presentation was not geared toward their cognitive levels, I have either '
purchased or pmduu'd a complete s& of audio tutorial léssons (cassettes and workbooks). wh;ch -
serve to pr uvnde remediation, teiterate my lectures, and work ot further examples.These serve as 4
-complete out- of-class qupport system fordhe course that mayotc uulxqed by the st.udean that need
them. o~ . ¢ )
In order to tamhtutv mdxnmum usup,'e. the (xeneral Physlm I course (whlch is Mechamcs) has
‘heen-divided into seven modulés.* At the beginning of each inodule the student is presented with a
set of behavioral objectives, homework problems, and a list of \dudio tutorial resources. hwh‘
module is followed bv adest. The course is not-self-paced insthe usual’ sense, but stadents may not . -
" proceed to the next miodular test until they have passed tt\e prevmus test. Tests can be made upat - {
Specitied times outside of class. A chart showing everyone's progress is posted.in front.of the class - ¢
during the lab period. anefully. this eliminates some of the procrastination. If a student fails a - = -
test, he is assigned to either some of the remedial or-other audio-tutogial material. Twq student
aides are used as helpers in grading tests and heme&; students, with the laboratory. In addition to. -,

-

/.
(lw mudulur ths mid-term and end-teynd extims are. gnve 'l‘hese may be taken by all Lhe students : g
“no inatter what module they have reached. . _— ¢ L ';

Some of the advantages of the above method are that students aro&wrmltted a (flffvrem m()de of LY
learning without éliminating the lecture. The lgcture is still there for those students who benefit
from it. and mn% ihportantly, studénts are not permitted ) drlﬂ along throughout. the course
~ without Ieurnmg anyt,hmp;, ay ('ften happens Jf they do not lqarn a partieular topie; they are im- o

. mediately stoppod in’ thelr progress and aro .fm:('ed either to learn. t,hn material br drop out of the
«ourse. . . _ . oo P b S
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STRATQ 188 IN SC?E?NCE.INSTRUCTION S
T _:i .. INAJUNIOR COLLEGE SETTING R

 ¢_' " v . Bettaiya RaJanna, Selma’ Un;verstty S e T RS

5 (agne' defines. learm as a ehange in humin dleposltlonﬂgr capabslgty whick i not simply T ‘e
: ' ascribable tg the prOLe‘!‘i of: -growth. Hus ans have a ‘natural, inherent, instinct for learning. ‘This’ I o
pl'eq('ntatlon deals with ¢ rtain basic preéepts of leafmng and, some o the‘lnstructlonal strategies . *
i that'sould po‘mbly aé(;en uate thé student's efforts’ to learn bettprand mqre effectlvely o

. T Selma’ Umvvrsnty (S.U.yis a predommantly black private jumor college located i in' the central:
C part of Alabama. The majority of our qtudentq'harl frofh socio-economically Jpoor households. They ‘
*have a’ mudméu high/school stience background. Some of these students have an iriherent capabili- -

cl ty for achievement in natural sciences, but are reluctant to cfoose science because of the strongly : ~

.

~* nurtured notmnr.'SuenLe is hard, ‘not. for me.’ Motlvatlon to learn and a strong urge to achleve are <
: ('ompmuouqu lacking because they-quffer from a poor self concept, L b s

Our first task was to ldentnfy_ sdltable instructional strategles that will bndge-up the made-
) quacies in their high schoel science experlenceq and to prépare these qtudents to cope with college '
-~ . level science instfuction. ' We emphasizdd two aspects of learmng a) the learnér and b) the environ-
. " mentrAll mstrm tiondl strategies at Selma -Universify were ﬂeveloped to Achieve Blgge g* legrmng
.. prmgpwleq «ﬁ) lmprovmg motivationb) inc reasmg efficiency, and c) 1mp,rovuig retention. Qur fagul-
~7 7ty is cognizgnt that effective leatmng occurs when learning is percelved by the studéent for* his/her -
. ownpurposes. Brief d’eq( riptishs of some of the instructional met;hods that are under trial at Selma,, i

9 . b
L . I ~ *

U mvei«uty are detailed in Lhe followmg paragraphs ' P , » _

Pyrsonalized Instru('(zon P - C Vs S 3 T

As part of Perqonah?ed System of Instructlon (PSI), we developed one»comse éach in Gendral
. " Biology and Physical buence as PSI ¢ourses. Biology was offered to 100 first- semester freshmen '
, . five sections of 20 qtudents each taught by t,hree different mstrﬁctors) dénd physical sc1ence to20 .
' first semester qophomores (one section). - ’ i » "'.\ _ _
.. .. Toour ob&!ervatmn PSI courses with teac‘he;sqn paqswe roles;were not very effective. 'I‘hls was , o
) " hecause PSI being & passive instruction tool, can Only be as effec,tlve as the user’s capablhtles in-

terest, and urge to learn wl;uh wys lackmg in the majorlby of our students. v

B « However, the learnmg reqponqe of the students was gregtly improved when PS] course\were P

' ' "-,modlhe hv emphael/mg the active role of instructors, clabtroom instruction (lectureq) and super- - o
| _ “vision of.thé stugdents’ learning. activities, Instructlona{ materials Were/carefully selected. Well Lo
e mativated and acudemu ally conscious st,udents had better luck w1th conventional PSI o S

) ' . Lot

. Studm{ -Studbnt lurvmalv o 7 \ : AR
o Dr. Derek Bok', President of Hdrvard Umvermty has remarked, that, “§Pudents learn as much
from each other as thy ‘will from the, faculty, from ‘examination anﬁ bookq . they will have' a
co o7 richer vdugatmna] experience learmngofrom each cthér than t,hoy would otherwige.” ‘Scholastically
“ " highachieving' sophomore qtudmhs were selected as studenttuters in Fhath, bn({%v chemistry and
' . the physical sciences. Students who had problgms QMprehen{:g.classroom leg#dns were aqsngned‘ L.
<, " tathese student tutors. The whole drogram was mommred by faculty of therespective courses. The ° )

results were: very encourgging. ()ver‘%% of students W}Po oh:ended these tutorials did very well in

: h regular u)uree works, However,.it takes constanf. persuagive, effo}ts to make student: e{hz,e the.” :" o
© . importante and neoeqqlty of L‘L_M)mng to upgrade Lhelr transcnpts Provndmg wages for the stu- .
. N

'
A . [] -

~ dent tutors may he a & gblem in some mstances o \

| . 'Gagne, RM. (1‘18!’)) The (nmmmm of Learning. Holt, Rigehart,, and Winston, lm New York.
’Hmm ML (TYT1), Lvarmn;} I,keurwv for Tauéhérs. &nd Id. llnrper and Row, New York

. *Phis is & "quotation, from Dr. l)erek,l}ok 8 Press Conference, Mevr the Preds, Amgricas l’rosn‘( onfurenw of the Alr by. f(}

- k'\b NotwurR volumo 2(5 num'lwr 48, Sundpy. Novvmber 28, 191& e
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Motivation in students could be achieved by .adopting the~ aétivitieé;g"i\idents liked. There is an.

- -unlimited scope for this method in all areas of acience. An alert teacher can easily command the at-

tention of students by designing innovative science laboratory activities. Laboratory experiences in
biology were included in this category. Occasional use of audiovisuals added strength to laboratory
experiences: Students showed interest in listening, séeing and doing: Significant learning was ac-
quired through active participation in the learning process. This instructional method was very ef-
fective particularly with freshman students. All the laboratory lessons were'rewritten to make the

students feel at ease. .
“Investigative (Labaratory) Assignments . ‘ :
This program was offered during the Fall 1978 to. promising sophomore students. The program

_ 4provided an opportunity for the.stﬁdentg to design, carryout, and report on simple scientific in-

vestigations, Laboratory research problems, research term papers (mostly literature survey),

- seminars, etc., were offered to,_selected students as special assignments. This was a student

- centered activity. These assignments provided students with learning experiences such as working
on scientific problems of- their interest, learning how to use scientific method, using library -
materials, ‘and also, presenting- their work to their peers in the .sétting of a quasi-professional

" - meeting. Beginning January 1979, S.U.’s participation in N IH-MBS research progrdya will make

~ thiy instructional strategy more motivating toward creating an interest ih students to plirsue'scien-
tific careers. ' : : : e .

Creative Problem Solving - . E L j o E _

" Creative problems designed to'sharp:m-up students’ creative thinking and decision making abili-
ty will rejuvenate new creative ideas and prepare them to deal with a variety of conflicting situa-
.tions. During laboratory sessions instructors defined problems and solicited students’ views of the
ideal solutions. Every student’s view or thoughts,-however unrealistic or impossible they might be, -
were encouraged in the beginning. This was done in ordér to foster new ideas, sharpen-up their deci-

* "sion making ability, and develop confidence in them to deal ‘with cdnﬂicting_ situation’s. \All the

studénts were given a chance to express their ideas. To our amazembnt we found many of the “‘quiet
type' students contributing brilliant ideas. S C _ ) '_
At Selma University, the faculty are constantly gxperimenting with various instructional ideas
and strategies to motivate, increase efficiency and retention of students in the sciences. However,
we'believe that the rale of the instructor as the central figure who inspires and encouragef students
is more irfhportant than the stiategies or learning materijals. An inistructor becomes an integral part

" of the learning environment. He is the one who programs the learner's ehvirdnment and a learning

~ strategy will be‘ only as.go‘od_-as the prog'rammerT In _lirief, a poor: teache_ar cg_nplainé, an average
teacher ekp'lains-..a good teacher teaches, and a great tedcher inspires. =~ :
- b . ) ot , '

" L] . ' ’
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" INSTRUCTIONAL STRATEGIES IN THE NATURAL'SCIENCES

4

) ' A v

S . Ajeet S. Randhawa, 'Voorh_ees'Collegg‘ _/. SN L -

Most of us'are, familiar with the traditional method of instruction. Whatever the strategy, learn-

o ’ . %must be done by the learner. However' there are ways to fa’cilitage the learning procbss by in- .
- ing the student in the system’ that hag a degree of flexibility and adaptation to individual

~ needs. With a surgé in educational communication-technology, the emphasis has been on in-+

dividualized instruction labelled under various titles, namely: Pergonalized System of Ih_étri_:ctio_n
~ (Keller), Mastery Learning”(Bloom, Black), Alidio*’l‘utgrial Systaxﬂ (Postlethwait), etc. R '
Voorhees College has ‘an ‘‘open door” admission policy. Most of the student body co (R m
-+ low income rural families of disadvantaged and segregated background. The fres [ass is a. .
. ™ very hetgrogeneous group on the basis of their interests, attitudes, reading abiligg#hd comprehen- * ¢ .

! Sif)n. . - N

o \
o

; < immer of 1976. It was sup-
rported by NSF.through MISIP. All the divisional faculty disgt®8ed the needs of our students. Then
» - we carefully searched for the most effective ways tggfodify the learning environment and the
' teaching style to create an atmosphere that wug®en arice motivation and pr.omot,e.the desire to
learn. We decided to try the Personalized §¢M%em of Instriction (PSI). The behavioral objectives
b were carefully ‘developed involving theuMBst appropriate:A-V materials for each course, planning .
"~ well drganized lgboratory experidggds, and allowing ample time for group discussions and in-
"\ dividual tutorial sessions withoy acrificing quality or quantity of the course content.
The pilot course in GenerajBiology. was taught strictly according to the “Keller Plan" i.e. self-
paced. unit pérfegtion.‘opt_’al lectures only for enrichment, use of proctors for testing and im-
mediate feedback thus-pro noting personal-soéipl aspect in the educational process. The progress of _"
the students was recorded on the class chart. . Con L
" Grade distribution weis discussed with,the"clags. Also, the quest'io‘nnaire gave us gome clues for ¢,
improvement in thq mechanics of the course. The students indicgted that they learned more with
greater understanding than with the conventional lecture method. However, slow learners and
those who are slow d{'le to unwillingness to work found this system more demanding, and required

.

meore time to finish, This system was later extended to senior Jevel courses. Those students who

were in the pilot sectior worked better in higher.courses offered under the PSF format. Their study
habits improved and they exhibited greater responsibility in completion of assigned work. The "~

e 'We.conducted a “Workshop on Course Development” during i

- .

student-tedcher refationship became more friendly. - - L - / |
We recommend the following: -~ - < 0 '
_ 1. Develop 15 study units for a semester. Students find it convenient for steady progress. ¢
.. - 2. Bequire attenda,née at the scheduled class times in. both lecture and labot_'at(')ry e
\ _ periods. o -k) o L e
.« 3. I order to qualify for an "'1",'students must-complete at least half of the number of
S units (8-out of 15). Othets get a grade of “E". : - -
. 4. Use enthﬁsias_tic senior _studer')‘ts as tutdrg who will be free at.your lecture and lab
e o timd, * : - ' - - ' '

5. Set library hours for tutors where students can get extra help in the evening.
6. Keep “pushing’’ the students to read. If they don't ask questiong.- you ask them,

y - Check their lecture nqt._qs for uni;s to monitor their progress. i} e
t 7. Keep the stufly. unitg and unit tests up-to-date through a constant, feedback from
- " -students and tutor . . 2 R q.

' . 8 'Ari'ange the most appropriate and effective demonstrations, charts, alid‘es, models,

. » ' — - e

- . e




and carefully selected A-V mat.enals to reinforce .the leaming ‘process’ through
laboratory experience. ’ : : .

. Keep up their motlvatlon to learn, Praise t.helr accompllshments R

With this instructional strategy. students will develop long tefvm const.ructwe attltudes toward& \
" independent study, self-confidence, and positive thmkmg - :

‘.




-
* . e !
h -

o . : - - : - .o - . h : . v v-"'-.,,.L‘_ N
.

1

‘.. . 'TQSQCIAL SCIENCEJNSTRUCTION

. 'Y Thomas Rt.‘z__y McAllister, Jaékspn, State University

' ~+ APPLICATION OF TECHNIQUES AND, TECHNDLOGY

'Ye)t. ‘it is undergoing a process of urbanization which demands new knowledge and skills to

facilitate the transition to a changing cultural and technological environment. The present system

present character of the society it is intended to serve. The problem of education in ~Mis_siss_ippi
" reveals a necessity to address several basic needs: : . ‘ o
environments characterized by rapid cha_hge, -

RN Y The need'to avojd the threat of obsolescence by ‘basing social scié;we education upon
the kind. of imMfornration which.Will facilitate the adaptation of knowledge to new

., demands, énd‘ . _ _
_/f 3. . The need to deVelbp the analytical, ﬁlethodological. and technical skill§ which can aid

3
3

. ‘ in adapting to a growing t’g\chnological environment.

In essence, our mission is o develop scientifically literate persons with the necessary intelle{:-.

tpa’l'resburces. values, ahd skills to rreet the challenges of a new era. In meeting these needs, our ob-
jectives are: . - I . : ' :
1. to provide skills in the use of i

social science research problems, - . ' ~

»

A i

ing dpta related to social science problem solving; and .

- 2. . to provide skills in the use of computer technology as an aid in processing and anélyz- -

L 37 to incorporate the values of inquiry methodology and an interdisciplinary approach to _

.= - problem solving. I

In order to meet these objectives, research classes, faculty re-tooling, and computer-assisted in-
struction is being conducted.on the Jackson State University campus. Research classes, taught on
 the undergraduate level and graduate level, teach skills in statistical analysis, research design, and
computer technology. These skills are applied to résearch report writing, focusing upon some aspect
of the Mississigﬁi Commuinity. Faculty re-tooling workshops  offér practical exercises in computer

. applications to social science instruction and the use of statistical packages for social. science: |
‘research. Computer-assisted instructional activities involye computerizing evaluation and instruc- - -

tion techniques which are offered to sacial sciencq faculty as an gid to classroom instruction. -

The attbinmept of these objectives will be evpluated :'by means of the:“‘Product Evaluation
.l\{lethod"-by Daniel 1., Stufflebean, This project, *S/desig'ned to prepare Jackson State University

~+ students for-careers in a highly technological society, wilkhg evaluated by a process aimed at, ascer- |

. taining the impact of knowledge of quingitative skills and techniques upon the academic achieve-

" ent and career choiced of our students. Thé\factors 'considered in our evaluation will include; (1)

grade point average and standardized test scores prior ta participation in project activities, (2)

- grade point average and standardized test scores following project participation, (3) rgports from

o employees, supervisows and/or graduate and pofessional school advisors, (4) advisory committee

‘evaluation, {5) student evaluation, (6) consultant, evaluation; and (7) project director evaluation. The -

purpose of the evaluation process iv to determine the significance of academic achievement and the
impact of*sw¢h a pragram,on career choices and performpances.: Preliminary indicators, have aho_wn

" marked success in the attainment of our objectives.

V- .

Data required in the evaluation process will be collected by the project director from the follow- -
ing gources; (1) participating students, (2) student records, (3) employers and advisors, (4)
. . y . . . . , | L ) B ! B » v

*. ) . . . )

i ‘ ! - BN ' Lo 101 ) o | _. . ‘."

(]

‘The state of Mississippi has the lowest level of education per indivi‘lual in the United States. *

is facet with a serious credibility gap between natural,science and social science curricula, and the -

1.  The neld to prepare young people to cope with scientffic, tech'nologicgl, and CUlt;,ural

erential and descriptive statistics¥or the analysis of




o - evaluators. and (8) xntemally developod queationnah'e adminiatered to each group of individuals
Lo listed. ' '

o Jackison State Umverslty. a predominately black mstitution of over 7,000 students. is faced -
R wnth the challenge of preparing young men and women of primarily rural background, for an era
_ , characterized by a'rapid influx of mdustry and technology. Its changing political climate is
evidenced.by the fact that the state of Mississippi has elected its first Republican senator.in  nearly
N . ' 100 years: In order to meet the needs which have evolved out dighese conditions, we are pursuing
obJectlves Kased upon the students’ knowledge and §kxlls This project proposes the development of

~ analytical, technical, and methodological skills as tools to aid'J ackson State Umversxty students in
thenr mcessant detemunatxon to survxve and progress. C '
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", INTEGRATION AND INTERFACING OF INSTRUCTIONAL - - -
" TECHNOLOGIES—THE APPLICATION OF THE PRINCIPLES - -
' OF LEARNING THEORY TO INSTRUCTIONAL DESIGN :

. N , A‘Freden'ck Dumser, {r., Community Colléigfe of Baltignore ' b |
o In our approach to the use of instructional te::hnologies in science éducation at the Community o
) College of Baltimore, we began from four premises: first, that technology cannot ‘r'epla‘ce'the in- -~ .-
teraction between two human.minds; second, that tech ology can, v'vith.ac'aderhic and fiscal integri- =, ~ " .
ty, be an effective extension of teachers; third, that each mode of instructional technology has its - .
unique advantages and disadvantages and must be employed accordingly; ana fourth, that evalta- .
N -tions of the “successful” or “‘unsuccessful’’ use of technology in edupa_tion are par_ticul‘arly/difficult- o
to accomplish. ; ' . . L e - | o
- The Community College of Baltimore is a two-year, two campus community college serving the S —
one million residents of Baltimore. Qur studentp at the Liberty Campus are 77% black .and 66%
N female. Qur stu\dents evidence academic skills deficiencies such thaq_ the S__cience Depm;tr’nent has .
defined for itseélf a dual-responsibility—to provide the information and skills of the basicsciences
\ ' while concurrently nurturing the academic and communijcative skills. necessary for their"mas'tery'. Yo
' Such a dual role necessitates the provision of extensive contact time for students with course con- _ |
tent and faculty. This time is provided through an audio-tutorial (A-T)'instructfona!‘program ad- _
. ministered through a Science Learning Ceqter.- ' R . “C o
The principles and characteristics of the minicourse (A-T) program design and implementation
v © that we.have found to be of particular value are as follows: S PR ‘ : .o
’ S 1, Timing and Context of Use. Each minicoursé must be carefully incorporated-into- a |
carefully’organized and faculty managed course structure. Studepts' must perceive the .
~intent of Lpe minicourse, its requirements, and its re'l'ationships with-other course com- o
_ ponents or other minicourses (Postlethwait, Hurst,"Hill). Cs ) I
)\é Motivatiqn.: Studbnts must be properly motivated to pursue the packageg information ° '
S and the proper attitydes toward the learning process must be communicatéd to the
‘o , . student. Objectives must be precise dnd clear (Mager, Perr:y, Rogers, Gage). .
' e 3. Limited-. Self-Paci}zg. Experience  on many campuses over -many years has -
* ’ ", demonstrated that st ent self-pacing all too_ffeqt_:ently becomes student.self-neglect. .
= Controlled self-pacing ‘motivated by test and quiz schedules, and gchedules of + ° ,
' materials availability seem to be a reasonable compromise (Grobe; Cross, Burnegt).  * .- v
C 4. Interaction. Our experience and-that of Postlethwait, Hurst, and others has been that B \
T . stident interaction with media programs is essential. Ifassive presentation’ that
. simply happen before the student’s eyes and ears are not as productive as those in '
‘which student ;;articipation is demanded (Meyer, Ebel). ) oo T
, b, Sd.bsumingﬁgowle"dge. We believe t.he concept of the advax_lced_vorganizer, inthe sepse = ™~ .
- that-this ‘device is presented by ,Ausubel and others, ‘is of value. Following this .

e - premise, ipformation presented js related to and progressively subsumed under pre-
... existing information within the mind of thg legrner (Ausubel, Ruby, Rickards). |
Y X Information Transfer. Recdgnizing the levels of éfﬁciency of oral communication, writ- ~

o ten stydy guides are provided for each minicourse. Saljent information is provided@s _
well ¢s charts, graphs, key terms, etc. that can be used to generate the student-
o . program interactfon referenced earlier (Gagne, Cameron, Berliner). - C
. © . 7. Related Material.g',-w’e believe minicw‘x:: effectiveness willbe enhanced if alternativé ~ -~
. % programs are availaﬁl&. both for enrichent and tutorial purposes. It has often been .
. ” proven effective to simply;vary the mpde of presentation .(Bruner,. Postlethwait, Hill). o

-
o
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- . -8 Self-Evaluation.and Intarim Self-Testing. Consistent with, Bloom's ideas with regard
I S to mastery: learning, we believe that the studént must be provided with a regular

. < ..+ 3" means of sélf-testing and evaluation ag he or she moves through the various pérts of a
2. SR mlmcourse)on; throughapartlcular sequence of mnicourses Presently; we sre utilizing *

S '_ . ol A serjes of com}’mten -assisted dimulations apd. tests for this purpose. Periodically:

C throughout*a v:deotape the student will be dirgcted to & particular terminal in the

) *  Center to complete a_particular simulatigon of the test question set. Depending upon °

, !
., ) performance. e computer will then direct the studept to return to the videotape or to
take other action (Bloom, Block, Morsison, Keller)

'\ o . ' 9 T'Selectlon of Hgrdware. The"‘teéhnologlcal mode’ of presentatlon for a partlcular '

C ST “minicourse fe.g. v1deotape slide tape. audio tﬁpe, etc.) must be (jetermmed by content
. and fisqal realities. A

L}

N . “10. "Faculty Access. We are committed. to instructional technologxes as tools of and pot -
i replacements for teachers. A céntinutl tac\'llty presence is' maintained in the Center
o throughout its hours of operatlon Faculty offices are, lmked to the Center by intercom.

0 1L Assume Nothmg There is, simply put, no dlrectlon too i flcant for inclusion in .
) B R ” ~ the program and itg guidé. Students mur.st ‘be metlculousl le from medla to study
. o .- guide to testing to materials and so on. . .
e, ' 12. ‘Generate Success. The adage says that nothing succeeds like success,.and we believe

) ' this to be true. Accordingly, early ifi each minicourse, an'activity is included which is

) s ) easnly accomplished. The intent is simply to creaté an attitude that says ‘I cando it.”
) 13.  Staff Interactpon. Conslsmnt with pur behéﬁ that t hnology extends the teacher, and
.. N regogmzmg the benefits (both tangible and mt le) that resuLt from faculty-
. e, student inte actlon early ‘minicourses in a given s§mester are designed to force. _
- ' R student-facu ty mteractlon hoping to facilitate corftiguéd lnteractkon over th® course BRI
- ".7 . of the semester.
' 14. Repetztzon and Pacmg The student must clearly understand that he or she can control
the pace and timing of thg minicourse. The programshould be\deslgned S0 that the
' student” can stop, start, aldl replay ahy or all segments &8 he or she chooses.

15.  Modal, Conformance. There must be a positive correlation between what ig omthe v
screen.and what'is bemg said. .

RN

‘ 1

I d
-

. -~
| . \‘\ 16. En@tronment The learmng envn'onment is a crLtl.cal variable in generatmg student ".
N e L \ ., success. If the Center or other area of minicourse used is pldasant, attractive, and a
: : v ‘generally desirable place to be, students will want to be thera, Many of the same-
’ . .studies that describe the 'psychology offurnishing a hospxtal or an office apply well to .
learmng environments and should be considered. '

17, (pnto Repetition. In a glven series of minicourses, each successive minicourse
ews the salient points of ‘pnor mlmcourses in the series. (Dumser, Cronbach) *

- L]

An analysm of our results an({ activities to date yfelds the. followmg information: -

e 1. Mmonty urban students Properly motivatedl, will use a self-paced learning center. In
T - the semester ‘just Comp'leted our forty gtation center and laboratory was, used &0 ’
o ," : ' capauty for 66% of its operating hours and to 87% of its capaclty for 83% of 1£s hours,,
; e 2. Students will repeat minicourses. Eighty four percent of our students repeated 56% or - | :
' N - oy " more of their’ mlmcourses and 95% of these students report a strong correlatlon be-' T
' ' § tween repeated access to course materials and-mastery of obJectnves. CT e
Ty _ 3. - An analysis of test items on four major tests in anatomy and physiology taken by six
L S ' sections of students showed that those studerits whose test averages placed them in -
: , S the upper 30% of their clags performed: e_qual!y‘ well on test items supported by tradi- o
] j.‘- o ’.. o : L~ ' L y
A » . . .
"o’ 104 ,

-
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P
o ’ tional and minicourse instruttion and students whose averages placpd them~m the - e
'S lower l70% of their class perfgymed better on test items supported by mmlcourse e

‘ mateérials than they did on items supported by traditional presentation. Moreover, the" ' B

- success rates on questions’supported by minicourse nfstructxon were better than the -
s - success rates on the same questlons used in the two prlor years: w1th similar groups of *
students. - ' d) S
4. Students who completed minicourses mdlvxdually through the Learning Center d - . -
better Hpon testing than students in group sessions’ recexvmg minicourse mstructlon o
: ¢ 5, Students who completed minicourses which included mtegrated self-testing performed -
. . slightly better upon testing than students whio did not have self- testmg =
y 6 * Retention of factual items and 1deas 8 mcreased 40% or more&y repetltlon of thoSe Co o
.+ facts in successive minicourses. e
’ * 7. . In a series of enumerated xdeas, the first ideas.in the series tend to be retaxned more . Cen Y
.consistently. ‘ - - ; L
‘ 8. - Ideas presented in the first 12 minutes of a program ténd- ‘to be recalled more con- . . -
. : . sistently than ideas presented at any other time. s « . R
. 9. Visual iteths with their identifications presented on the screen m words had more im- - '
: S pact than the images alone. : S L
' ~*" 10 Items labeled in a study guide while being 1dent1f1ed on the TV screen were recalled
- more consisteptly than items that were presented and not labeled. . = .
11, Sixty four percent of students surveyed found the presence of a‘“face in the screen, " -
, unnecessary if it was just a talking face, suggesting that an augho taple would suffice - _
o . for such presentatrons A reassuning, confident and dynarmc presenter; however, was -
R - reported by 72% of surveyt students to, “'lend credlbxhty, behevabxhty, and
'~ ‘significance’ to the informati6n presented ; \ .
- ‘s - . Lo ’ B
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- " 'UsING A VIDEOCASSETTE SYSTEM AS A PART OF AN
T ~ EFFECTIVE INSTRUCTIONAL STRATEGY '

Mr Tlmothy Hun"t 'Southwestern Chrzstzan College f

i J

Nty As part of the aetxvxtles ofa t Q-year MISIT’ pro;ect the vaxsxon of Natural Sci@nces and

. of 369. students in‘the fall of 1978. During the semester, approanmately 174
' R ‘students were mvolved ln‘sc nce courses that used the mdeocassette system; ‘ 3

o " From the béémmng of, the ISIP pro_]ect Dr. Mary Whéeler J Dlrector of the Instructlonal
< ¢ " * "elevision Studnoﬁt hearby Eastl"l‘e)ﬁs State University, served as.consultant. Her help in selec-

o= 'tlng the rlght eqmpment setting up/varlous instructional activities, and evaluating the overall pro- '.

ject was mvaluable The equxpmth which was purchased under the MISIP grant-included a color

" ao ,.,. : teleylsgon@cargera a wdeocassette record?z fou‘r playback units, five: telewsxon monitars, ahghtmg ,

PRI “' set several commerclally produced videofassette pres.entatxons. and several blank wdeocassettes

v One of the moﬁ:uses of the vxdeocassette sf tem has been to produce short, instructional pro-
AR ’grams that fntr

2 L ;- helpful in ‘biology laboratories Where close-up lenses are used on the television camera.tp show.

L details i intfodyetions to the various types of dissection. Students _y(several labs each week may

= “view’ thé ”vldeocassette Thus, the' instructor does not have to repeat, the same instructions ot
° demobstr‘atlon several times in a row.. The use of the close-up lenses and color in the presentations’

.' v l'_# “from the front of the laboratory. Th n'lst;uctor\and laboratory assistants still have time to give

oS chenustry can a‘lso be shoWn in th1s way < ' v'--_ T \ N L,

idtaal basis with a minimum of difficulty. . _ s

-
.
- v e

-and lmcyclopedm Britannica, can be used effectively in & classroom' situation or. independently by
the students to bring experiences and demonstrations into the learning envrronment which might

" be difficult to do,otherwise.>Two advantages of &sing videocassettes rather than’ motion picture
film are that videotape does not get “scratched” as film often does and v’ideocassette players may -

be easxer for students to.operate lndependqntly than motlon picture prOJectors

However, copyright laws prolublt the recording of many presentatrons Some news conferences and
: publlc television programs can bo recorded under certain clrcumstance‘s i

' gnd to learn course material at the same tjme. Stuzt:nts .can work in groups of four or. five to plan, -
' " research, and then vxdeotape a course-related projéct. Other side benefits gained by the students .
from presentatrons are the experience in commumcatfon skills and he overa
“self-image” as they see themselves “on television.” ~ ' /7

* The usé of the vtdeocassette system at the college could be expanded to include the soclal

~ sciences as-well as other academic areas. Media workshops conducted for the faculty by a consul-
L tant and medna courses are- helpful for teachers who are mvolved thh uslng the vldaocaeeette
e ,-' ‘. Bystem . }' ‘ . ‘ . o ) , _ L] o R ~ _

ce students tB various laboratory situations. This method has been particularly

‘ e .} s makes the videdcassettes.much clearer £o the students than a “live” presentation by the instructér "

;e . * 'personal attentxon to individual students. The demnonstration of difficult laboratory techmques in .

Commercially-produted videocassettefpresentations. 'such ‘as those from National Geographic . |

R Some dlve broadcasts on"focal televisioh statrons can be revxewed by classes at times.

Student produced videocassette. presentatxons provxde opportumtxes for students tobe creatrve '

l*lmprovement in thexr -

PR
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.+. | . Eachbf the methods mentioned above has beeniysed &t Southwestern Christian College during -‘

. the past two years: On eévaluation questionnaires any studerits have stated that their general‘in:
ol 6t in science courses gnd their overall knowledge in science have been tiicreased through the uge
/ f::e-video'caasqtte'syhtem. As part of a balanced teaching program using various media methgds, - -
b . lectures,® assignments, and laboratory experiences, the videocassette system has been a valuable'® " -

B

N ‘tool in improving instructional strategies.
' - : * . .
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CULTURE SENSITIVE QUALITY SCIENCE EDUCATION A'I‘ o
KR NAVAJO COMMUNITY COLLEGE P o

*

. s Cafl IH;me, Navajo Commumty College ', SR PR

ln:a minority hlgher education mst.ltutlon as is the case in others as well students are a good " .
source of information about your program Likewise, t can make definite contributions to the T NEe
available curriculum materials, ‘The MISIP Project at avajo- Cofnmunity College, while fully -
utilizing our expanded faculty and 1mproved faclllty and equlpment has also taken full advantage

of student and community input. The project's three prong effort is aimed at: 1) expanding course ;o Lo
offerings in the ea'rth/physncal sciences, 2) enhahcing the laboratory activities, and 3) integrating -~ = - *

elements of the ‘Navajo’ experience into thedevelopment and intgoductory. natural science courses.
" As these act1v1t1es have been completed or.are bemg completed severalvpatterns of observations . -
. ‘havy dev;aloped ' g l : o N

» \ <

courses use ‘the experlences ‘students brmg to class. FUexample, many of our students

- teacher aides. We; therefore, include a good number of faboratory experiences that both illustrate

" student aide to use with his or her own students. This hag beén especially successful“in the

i

. assume analogogs transfer. Another example v$1ch combines ‘both the idea of using materials

" useful to the st
arg entertal

the idea or concept being taugbt inthe developmental science course, and are simple enough for the -

developmental earth scienck course. The second idea mentiorfed above is’ that ofj using the ex- = 44
perience of students as a basis for the curriculum content and strategy. A good example of thls is - -
the use of the Nava)o Calendar in teachmg time concepts. The Navajo Calendar is baslcally alynar
calendar, Gut the summer months tend to'be amalgamated sich that the several months durirg the
sunfiner are not always discretely conceptlbnallzed The ‘winter months on the other hand, because :
of the privation associated with winter are counted individually. I should add, howéyer, that some

students are.not aware of this and other tradltlonal experiences, and so the mstructor'cannot

dent and drawing from h1s ex

rienges is, the use o th& Coyote Stories. They AT
g and mst’ructlve, . '

t Sanselea Peaks apa. The paper has subs&uently been Jsed. as part- of the . .-
di\;cu'ssion of volcanisn

the,plass presentation.

roa _worl< Hns re 'earch paper was con?\ed with the locatiens, (maps mcluded) of a series of dlkes

Many of the s udents drive hy the Peaks fit least once a week and relate to -

‘a. »l\hc' ) . oy | .

- Students who may not have- strorlg reading skills but are developmg them, may have more than
adequate learning styles. This relates back to ‘the fact that Navajo is not, of at least until recently
was not, a written language.and is still.npt widely read. This results in the developmeént of a ldarn’ .

velopmental classes plan to be elementary school teachers or are already’ workxng as v

_ing style that is listenifig rather than reading oriented. This means then, that until the instructdr i is T

assured that the student’s reading skills can cope with.the reading materlals, verbal/hstemng lunds

. of activities. mlght be: most useful for the Jmost efficient instruction. - - A

o

Student l'hput and contributions to a course shouid be respected and indeed cultivated. Many

>’ times, students may approach problems from a different perspective than the ingtrucdor, but the ™ *

cortclusions reached may be just as useful. leewxse\the novel approach the student develops may T

- be more easily ﬁsed by other members of the class. Qne contribution the instructor can make is to ¢

e

work with the students in develQping: thelr ability to analyze the problems and solutlohs to assyre _
that ‘the students aré consistent in thelr thinkmg ' St .o % "

'.f . v\w‘.
~ The course cumculum mugt remam rlgorotas and (‘.'hallengmg to even ‘the best students For

R
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"some science educators, there seemns to'be a dighotomy between the use of the cultural experiences

~% ' . of student$ in the curriculdm and a rigorous sciente content. Contrary to this, my experience has..

* been that the use of ‘stﬁdents"cultt{gal‘gxﬁeiiendbs': is a more efficient method of eaching the more .

- difficult and complex concepts _'of"ﬁ;ﬁiel’i&e@»l ,t.hink;-s&{é;'WO\'ild’ probably &l agrge that stugdents will -~
learn the facts and vocabulary of sci¢nce as they progresy through a-series of-science courses; but

- . ofteh the concepts involved elude students until they sge some relationship between the concept .
-+, andadirect experience. This does not méan, hbwever, that the science content of. the gourse is sub-
.+ jugated'so the culfural world view of the student, bu# it does mean that the cemparative and con-
-+ . ‘trasfing e_lemeqts-__of ’t'he science/cultur(z dilemma are used to strenthen the studentsf-iéarning en-

. vironmeént. . . ., v oot o ;

R :_}:.Ln closing, i,i_t;sho'uld-b'e pointed oub that the épproach We are ﬁsing is pr"oducing increase dienr(')li-' ./
S ment i, classes, reduced drops, and' more students enrolling beyond the developmental level /
. courses. .o o S I s e I
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.« A IHEUSEOF PROGRAMMED UNITS AND l

RN L'EARNING OBJECTIVES IN.AN EXPERIMENTAL -
SRR PSYCHOLOGY.UNDERGRADUATE CLASS

SR S Lendell w. Br:aud, Texas Southem Unwerslty

o %“ a ’I‘he paychology department of Texas Soﬁthern University (TSU) hﬂB been engaged in the

.  deyelopment and extension of several courses which will utilize our new experlmental laboratory. In *
S . the last two years we have been involved in restructuring the following courges: 1) Perceptlon 2)
S L Learmag 3) Physxoﬁpsychology. and 4) Experimental Psychology. > :
PO ’I‘hls paper is designed%to report o our Experlmental,,Psychology course at TSU.

. . The students in Experimental.Psychology attend three hours of lecture and three hours and 20 -
' mlnutes of lab a week. We have adopted a policy of rinnigg the lecture and lab back to back so that
o " we can spend more time lecturing for the first half of the course and more time in laboratory ac-
R ‘ _ o tivities during the last half of the course. - : : N

The lecture sections follow a traditional approach In addltxon. programmed units and lear,nmg

objectives are given to the students to completev at home. After teaching experimental psychology ~

for three y@rs. a careful analysis was made to determine the specific conceptg t} that’ students found
" most difficult to master and programmed units were developed {o cover these SpOlelc concepts
+ * Each prpg;ammel unit contained approxxmately 10- 15 specific- obJectlves to be magtered in the
8-15 page unit. The unit also contained an:answer sheet so that, the answer to each question or blank /
- -~ was included. This allowed the students .to'receive immediate fepdback while completing the pro-
" grammed iinit. The purposes of these units were twofold. First, the units provided a method €or

- eayy mdstery of the basic terms and definitions in Expernmental Psychology. (Since allunits were

. completed at home, this saved class time,) Second, the programmed units were specxfxcally designed
" to help thwtudent go through the reasoning processes that researchers must follow while deslgn '
ing and xmplementmg a researchi project from. start to finish, The units.emphaslzed the. thmkmg.
" _and reasoning process in a step by step progression. '

chhxcal psychology. , | .

. “The experimental method is What can be applled to any content area and- it is 1mportant for
- qtudents to realize that the method can be used to investigate a variety of problems Therefore, our -
?lemonst‘ratxons included the investigation of traditional p‘ncxples'and lab ‘exercises in ammal

learmng such as bar pressing and maze running. Traditional problems in human'learning, memory

" The laboratory section included two different kinds of experlmental wo;ﬁ—demonstratlons and
expenments During the' first part of the semester, studengs partlclpated in, and observed,”
“demonstration projects. Students participated in tasks designed to demonstrate specific principles
in memory. learning, problem solvmg. perception, physxologl,cal psychology, ‘'social psychology. and R

&

Y

.. - “and problem, solving, were also mvestvted However, we alsd demonstrated and mveetxgated -

_ techniques that were more novel ang in nslcally interestlhg such as biofeedback, and clfnical pro-
e blemq including defensiveness, preJudlce expectancy. and extrasensory percéption. There were

2 3, bout 10 different demonstratlons provxded whlch aIIOWed the stu,dent so,me mtroduetlon mto the
ft'erent conternt areas of psycholdgy S

LT 'l‘he second part of the laboratory experience 1ncluded independent projects. The students were

0o . ‘en instructio in naturalistic obgervagion and the coding of behavior, Thé student was given the

- . chpice of some-specific.behavior and specific setting such as a class, a day care Center. the zoo or

' L playgrognd and: began his or her naturalistic. observation and codlng of some. specxﬁc behavlor -

e W .f“ — Smdents were also given some tral’mng in’ correlatxonal techniques.

o .' . ~The last assignment wa‘ one that lasted ‘over half of the semester. Students formed small N

groups ald mveetlgated ajproblenr i in detqil 'I‘hey chose a project in the content urea of thexr in, '

N .




~teresl such as animal or human learning, memory, biofeedback,  clinical psychology, social
.-* . psychology, extrasensory perception, congeiousnegs, etc. The students designed and r'gn'the study. . . .~ / -
They reviewed the literature, analyzed the results and completed a report on their research, .~ R
It is important to expose the students to meaningful demonstrations and projects that are more .

o " B ,'si.rpilar * actual research than demonstrations and experiments outlined in %ab rhanuals. Some of

N - . T~

- *® the stud¥es completed and data obtained are worthy of journal publication if rewritten.

_  -Experimental psychology is presently our only labqraio_ry course, We have used the lab equip-

+ . .%"ment for demonstrationsin othef course such as introductory psychology, perception, learning, and
A physislogy. The biofeedback eQuEhment}s of particular interest to students. We also intend to add a

~t lab'to’our learning course. ‘ | ' ' | ' "

. .
o
\' . ot . ¢ ' ' R . . v
- : P . . . . 0 . . N "
"o . . : !

At - .
RS . . - ’ ' ¥ '
v f, .
% N v . . ’
-~ 4
N 5 ¢
' ) - »
3 b
Py ]
B [N
. . e - % .
. .
° [
> O
. Y .
a
' -
. - “ v
. ’ o
. \
- A _
. <
L4 - -
o &\ T ) )
. - »
'
o V4
_ , s ..
) o . :
- v - . N
M 14
-
.
[ ] -
. 4
Il
[
(l' -
C
%
» b t
t N
' {
[ . .
. I'4
L N ) N
\ AR ¢ ¢
LY P
. . ¢ \J
- . ¢ Y - »~
-\ L
¢ . . .
. .- w )
- . L] .
" ¢ »
. A
B N . * 4
- - . , N L) ] -
]
(o : ]
’ p L)
: -~ »
. v an
. 3 . 4
. )
~ . 1.
- v ' v A )
’
- .




o vIIL RESOURCE CENTER FOR SCIENCE AND ERA
R - ' ENGINEERING ~ L

S The Atlanta Unwersnty Resource Ce
Thomas W. Cole, Jr

I%Smencq and Engi‘neq:-ingf& S

) L
v . . s .




v

ey st ]

Pl

’ N .
: . . L4 ’
B Co e SRAR
. K . L . » .
e . . . s p .
. -9 N . . N

‘-

' THEATLANTA UNIVERSITY RESQURCE CENTER  ~ *-

. FOR SCIENCE AND ENGINEERING
~ . Thomas W. Cole, Jr. Project Diractor, RCSE' .. ,.

I.am delighted to h¥ve the-oppértunity to par‘ticipate in thid NSF sponsored Curriculim Ex- .
change Conference, and | appreciate the.invitati from Dr. Rajasekhara and the MISIP Program ~
Ftaff to share witﬁ.you some of ofir plans for the Resource Center for Science and, Engineering °
{RCSE) at Atlanta University. -~ * ">~ . o

, e Redpurce Center concept represents & new approaclrby the National Science Foundation in
whicl) the conibinbd resourtes of the academic antt lochl.communities and the region will collective-
ly address the problem of finderrepresentation of minorities a pagsons from low-income families
in science and enginéering fields. Our approach at the Atwa'&versity Center (AUC) is to attack

" “the problem through three functional components. =~ * . ' ' A

. ’ :

- acience ahdA gineering fields of youth, parents, couns‘e_y)rs. and public school teachers in the Atlan-
ta area. The Regional .Institutions Compﬁent will sponsor a series of activitieg aimed at enriching -
~ instructfon and research for.students ang facilty at some 39 hfstori_cally black institutions in the
six sofitheastern states. The AUC Component is designed to strengthen instructional programs and
"+ impYpve research capabilities in-science, mathematics.'and'en&ineeriné within-the AUC. The AUC
i is ‘compr.ised of Atlarita University, Clark, M'Orehouse. Morris Brown, and Spélman Colleges.
‘Hopefully, the emphasis on graduate program expansion in this component will genérate a mature _
- v graduate capability in the sciences and mathematics which will serve as an improved resource for .

. 'The Community Outreach Component is desjgned to heighten the awareness of career optiens in- = - .

.. the constituents to be served by the Center. The total plan was conceived during the Bix-month -

planning phase in the fall of 1977 with input from representatives from the regipnal institutions;

* _consultants, students, public sehool offiéials and teachers. I now serve as the Project Directorand ' -
Coordinatof of the AUC Component. Working with me is Dr. Paul Brown, Assistant Director for
the Regional Institutions Component, and Dr. Melvin Webb, Assistant Director for the Communi- ..

S oty f)ut‘réa.ch Component. Three others of the AUC faculty who were instrumental in developing the -

. proposal are Drs. Isabella Finkelstein, Louise Miller-Stevens, and Ronald Sheehy. Whatever suc- ~
cessés we have are due in large measure to the support-of our coleagues in the AUC and to the -
Resource Center Support Staff consisting of Ms. Claudia Huff, Communicatipns Coordinator and’

' ‘ Ms. Gwendolyn Sapp, Administrative Secretary. A

i

Let us begin by describing some of the orgapization_al'compléxities.of the Regource Centér and =
then move quickly to'thé most exciting aspect of the Center, a description of the plapned activities ~

L]

for the naxt three and one-half years. . . . Lo S
. From the beginning we were quite concerned akdut insuring adequate representation by all con-
* stituents to be served by the Centgr. Our organizational scheme réflects this phil_osophy. 1} council’
comiposed of representatives from the regional science instjtutions serves in an advisory capacity to-
~ Dr. Brown. The council ‘consists of: Drs. Jimmy Henderson - (Biology - Tuskegee, Alabama), ,
- Herbert Jones (Physics - FAMU, Florida), William Moorehead - (Chemistry - Ft. Valley, Georgia),
- Walter Patillo - (Biofogy - NC Central, North Carolina), J. Henry Sayles - (Phemistr_'y --Behnett,
* * Nerth Carolina), Ragbir Singh - (Biology + Benedict, South. Cédvolina),. and James Perkins -

" (Chemistry - Jackson State, Mississippi). - o e
- Dr. Melvin Webb is advised by a committee composed of repn;ehtatfves'from'the‘ Atlanta Publi¢ .
~ Schools, City of Atlanta, PTA Organizations, and representatives from the lay community. -
- In an advisory capacity to the Project Director for total program monitoring are three commit

tees: ' . . >
. _ 1. " Atlanta University Scierrce Committee of Academic Programs (AUSCAP) is co'm;j'os-)
AR ed of Stience Representatives from each of the AUC Institutions and Department *
\'.'- L " SR . o
R $ 71
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Chalrs of Chemistry. Biology, l‘,hysics athematio&; and program directors from the

-, Dual Degree Program,
AUSCAP in concerned with in-cenjer relationships, pnogram devalopment P“d
o evaluation, Particularly at the graduate lgvel. 4 o

2. * Institutional representatives to AUSCAP compyise a self- contained com@ttee, the
Executive Committee to. RCSE*vhich serves in an advisory capacity to
- director for policy and program review at the implementational level. :
3. . A third commlttee the Liaison Committee for Overall Program Review, consists of
- academic deans of AUC colleges, representatives from Georgia Institute of
. Technology, The University of Georgla. Atlanta Public Schools, and Dr. Joseph
Gayles, President of 'I‘alladega'College who represents the Regional Institutions. The _
~ existende of so many co ttees may at first glance appear upweildy, but they are
-
necessary to insure continuous involvement of all constituents affected y tl‘
- Regource Center. ) v
One of the most exciting activities of tha\ recent imtiated commumty component of the
Resource Center is the Saturday Science A\cademy esently, 103 studentg from grades three
through eight,-three faculty members, and six student assistants from the AUC institutions are
meeting o urdays at John F. Kenpedy Middle School and Community Center in Atlanta.The
progranyconsist®f an instructional component from 9:00 A.M. — 12:00 Noon devoted to discovery
learning mathematics, hapds-on laboratory work in science, and creative wrmﬁ-gk ience. “The
students are served lunch and-participate in organized recreatlonal activitiés for tw ac ourg in the
afternoon. We were most gratified when the opening session on a cold and ralny day in Atlanta
brought 103 of the 110 applicants selected and over 50 parents, max%;of whom remagined

throughout the day to talk to Resource Center staff and faculty, and to obdgrve the classroom in- -~

structional program. Some of the special activi{ies planned fof the participants include exposure to
‘computer graphics (Apple 11 System), -field frips tQ'Fernbank Science Center, outdoor learning
cepter and a Boeing 747 airplane—made available to us free of charge ..The initial response to ‘the

" Saturday . Scxence Academy has heen overwhelmingly positive with such comments heard over

- lunch from the students such as ‘‘that math teacher is crazy,’” and "I enjoyed the science ¢lass bet-
ter,” or‘'1 don't mind missing cartoong today-«I hope every Saturday Will be like this,"” We hape, -
too, that each Saturday will be so exciting. We plan to tape sessions of the Académy as a pilot for a
~ 20-minute film production Next year we hope to involve some 200-300 elementary school children
in a city-wide se ection process. This year, we limited involvemment to students from the im-
mediate vicinity of the AUC, where a large number of students from low-i -income families are
located. We believe that the age group of students in the Academy represents a critical stage in
‘developing -attitudes toward science and scientific careers. Some schools do not introduce science
‘subjects until the 7 th or 8th grade, and by then many children are already turned off to science as a
career. We think the Saturday Science Academy will have a sighificant impact on the Career aspira-

* are planned for the community component . N

i s
e project .

.

" tions and interests of these elementary school children In addition to the Academy;o %‘ actxviti_es o

p .
A Summer Institute in Science 4nd Mathel:fatics will be conducted for jumoruand.semor high

school students, in which approximately 60 high school youth will be involved. The Institute wx/ll
-run for eight weeks and all participants will reside on campus. Room, board, and materials will be -

provided, along with a modest stipend. Coursework will center: around interdisciphnary science, .’

laboratory work, mathematics, computer technology and programming Sp,cial Institute actiyitioa

* - will include several field trips and presgntations by guest speakers.

The.Resource Center will ponsor an Annual Workshop for High School Counselors aimed at up-
dating their awareness of career trends gnd options in sclence. Minority and low-income stugdents
‘are heavily dependent upon counselors for career’ guidance Counselors often steer capable students

" away from careers in science in much the same way a8 iemalea have tradltionally been advised
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- various science disciplines and made available to counselors and to the regional institutions. '~
.Beginning in the fall, the Resource Center will offer four Increment-Credit Courses on sciencén'-

local_ public school systems and other agencies will provide the initial basis for these courses, which
* can-be used to meet continuing certification requirements for te hers. R

N , An Open House is scheduled for each spring in which studen§Pparents, teachers, counselors,

. laboratories, and saminars. -In addition, opportunitieg for talented higf\ school y‘outb to participate
in Joint Enrollment. Programs between the AUC and"their high schools will be expanded. .

become.a\;ailable. more colleges will be involved. A series of short courses, pr%Vidj,tx Jexperimental
“and theoretical experiences, will be offered to regional institutions faculty on @n. annual basis.
opics include spectroscopy, mathematical modeling, application of minicompubers,'compl}ter-
., instrument interfacing, and selected subjects in bigchemistry and molecular biology. .

" ’ An .eight-week(".Summer"Enrichment Program will be conducted annually for thirt!;' students

L]

om colleges in the region. This program will offer senior-level coursewqrk in areas npt available at

physical chemistry, and aiva}xced organic chemistry. Small semjnin: and individual tutorial courses

will-be offered as needed.” - ' | o . : : .
. An'other‘elemeiﬁ)gltfiis component will provide instifutional program review and propos

_ development assistance through Consulting Scientists. These scientistis, drawh from the AUC and
other sources will visit institutions ypon request' to provide counsel, 'adv'\ce. and information on

. . ¢ L ) o N N

.~ v The third component of the Resource Center (AUC-Component) will significantly improve the in-
o + structional programs and research capabilities. in the science areas in the AUC. Expansion is pro-
- " jected for severgl academic areas including biology, chemistry, inathemaitcs, computer Ii(ence.-zmd

physies: An undergraduate ep ineering' lahoratory will be adi{ed to strengthen the al-Degree
Program, agooperative program involving the Georgia Institute of Technology and ‘the AUC In-

" stitutions. Hesources will be focused to achieve strong research activities in a number of areas in-
_cluding ‘biochemistry, molecular biology, and mi¢robiology. Plams call for appointing new faculty
members (117 and hiring adjunct faculty, as well as doctoral'and post-doctoral research associates,

an M.S=emphagis in Cotiputer Science.

-tion. The first such conference is, »

“issues andineeds in this area. - S :

q We are still quite excited about this new véqmre_in the Atlanta University Center. By any con- -
servative estimate, it would take more than three to four times'the $2.76 million awarded to ade-

; quately address the important problem (that brings up together gt this meeting in Washington) of
increasing the representation of minorities and studénts from low-income f4milies iri science and
engineering fields. We are conliélent that we can achieve our objective in a fathog so typical of
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e’ options. .Vidoo-tape and héx;d-copy recruitment matbrials will bé-deveiopéd for the

struction in grades K-3, 4-6, 7-9, and 8-12. Materials developsd by theinstructional’ offices of the . -

and other interested persons will be invited to view student-initiated science projects; participate in |
.. .demonstrations, and tour science facilities. Selécted high school juniors and seniors'will be invited _'
; to visiy the AUCQ::itutiom to join freshmen 'science .majors in a typical schedule of classes, * -

. / The Regional Iyie'_:,titutio'ns Component will sponsgr a series of activities gimed ¢ enhancing in- .
struction and rgsearch in 39 historically black institutions in the Southenst. As giditional funds = -

. the ho'nie} institution, such as molecular bioli)‘éy. linear algebra, atomic and molecular structure, '

; strenthening sciefice capabilities. Y _ N L '
. In an effort to expand research dpportunities at the regional institutions, thd Resdurce Center ..
..~ "“will enhance the availability of reséar#h respurces in the AUC to fdeulty and students from the
AN region. Ffimding mgkwill include travel,expgnses,. computer costs and support for shop ser-
" ! . vides and équipme ifiations. -, ' ’ " - ’

New degree programsg to be added include an ._M.S._dqgl,_'ee in physics, Ph,D degree in chepﬁst_x;y. and

Finally, the Resource Center will sponsor two confhxohces on Issues in'"Minorit.y_ Science Educa- .
,ot’h?%l’ed for this year and will focis on identification of priority - .. h

L
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historlcally black matxtutiona ‘1 the*United States of. doing a lot with a relatively small amomy: of
* money. We invite your continued support and encouragement so that our success with the Resource
Center in Atlanta and that qf the second Center td be awarded this year wxll send back a message to

_ Caongress to appropnate rﬁlnds for more.Centers in subsequent years, : ‘ ’

In closing, let 0y, there has been a lot. of hard work by a lot-of people and there ﬁ@ro times

- When I wishTwere in my laboratory and teachmg student,s instead: Fortunatbly, these feelings are
.8hort- hved when one recognizes the enormous impact the Resourcé Center will have on the future -
careers of so many young people It is an exciting challenge and I wish to express my personmp- .
. preciation to a my colleagues. in the AUC who worked so hard to generate-a successful proposal
- through thrée review stages, to Dr. William* Jackson ‘of Howard ‘University who articulated the

Resource Center concept before Congress, Dr. J ose Martinez ‘and scientists from the minority com-

~‘munity who supported and assisted in the cohcept;galxzat.non of the Resource Center idea, Senator
Kennedy and the U.S. Congress for appropriating the money to initiate two Centers, and to the Na-

tional Science Foundation for their confidence in placing the first Resource Center at Atlanta

" Umversnty in the Atlanta University Center e _ . \N
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o IX MINORITY«FOCUSEI!) PROGRAMS IN
©+° . TFEDERALAGENCIES =~ . '
Lo e - Water Research and Tec nology I U o e
' w0, William H. McCoy. e s S
‘ o l\r{monty A(eee to Research Careers N ' T
S E(wardBynum S o ‘ . .. BT
R T B Employment Programe at Natlonal Bureau of Starldards R | n -
. L A . AnaJank.owskl e, ; _ o " TN s
oo _ The Mmority Biomedical Support Program _ o R S
_ : : . Ciriaco Q. Gonzales - \ T B I /
> .7 " " Office o Naval Research. o ’ | o L T
o - : " Robert Hayles . S ! '
e . Minority Education Programe R o . .
I " James Kellett B

' ‘Research at Umversxtxes with Predommant or ngmfxcant o -
. . Minority Enrollment ~ - _ Lo
S Jurgen Pohly Y .ﬁ s SR _'

| Mmonty Institutions Research Support ngram R . :

Walter Preston -~ . Lo . SN T s

e o _. | Mmonty College Opportumtxee in the Department Lo - .p' e L e
S o . of Transportation. Lo o, e 5

_ - William Brown = DR ' o

e - U.S. Geologncal Survey 8 MPES Program S ‘ . .

- . J. V ‘O'Conner : v-‘ -

_ . Mmority-Focueed Programs at the ‘National Science Foundatron N ,
R . PauLH Rodnguez R s o )
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‘f- .- WATER RESEARCH AND-TECHNOLOGY . . °
. Cd . A L . ' . .0 e o ] c‘.b -
" 1. William H. McCoy, Water Researeh Scientist Office of Water Research and Technology , , =~ ' ' .
I | QXO # United States Dephrtment of the Interior, Wagshington, D.C. 2020 - © - .
* ' The Office of Water Rése&rch.a'n_d Technology (OWRT) has the Cdngressionally authorized mis- . 5 ' _".

, ‘sion both to identify.critical problems in water r'esoﬂr_cela and to engage in conhtractygl iesqarch_ to .
solve .them. The following activities constitute .the . oyerall program: 1) allotments to, water .-
esources résearch institutes, in each State and territory (total 54 - about 6 thillion dollars per year),
(;) matching grants submitted through ih'stitu‘té‘s'. bearing on water resources problems in general . :
(abaut 5 million dollars per year), 3) §ocused grants not requiring matching fupds, submitted with -
" . respect to:va) saline water conversion research (about 2 million dollars per ybar), b} water reuse _
(about 1.3 million dollars per year), c) other significant areas like urbanization. and conservation. - 4
(about 1.5 million dollars per year), 4) technology developiriqnt, primarily sjline water cénversion -
- development (about 8 million dollars per year), 5) technology transfer, intenlled to transfer results. .-
, of résearch to the using public (about 2 million dollars per year), and 6) administration. o
There is no formal, legally authorized means whereby we can set aside any special allocatiori for , -~ .
" ‘minority groups. We now have a few contracts with organizations primarily concerned with minori- .
. 'ty group procurement. In one instance, the thrust is toward bagic education; in another, a handbook - -
» will be prepared specifically designed to assist minorities in proposing water résources research and
. technology to the government: A T S L J '
+ * T'am very ple:;sed__to be project officer for these contracts, and assure this audiencd that we in =<\ =~ -
" OWRT will be completely fair and objective in evaluating research proposals and will do qur best to . ﬁ .
utilize one of this nation’s lea® recognized and badly needed résources: minority firms and persons ~ \_
~ having ability and interests potentially leading to good rdsearch in water resources problems.
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NS MINORITY ACCESS To RESEAROH CAREERS L
. C e . .
Elwar:d Bynum, D:ractor, MARC Prd?ram - g L : 4
U v * National Institute of General Medical Sciences * )
ST T U Natwnal Instztute of Hgalth, Bathe'sda, Maryland 20014

'I‘he Mmonty MES to Research Catoers (MARC) Program waa.made a formal program of the.-
-Natxonal Institute of (General Medical Sclences/{h January, 1976, 'I‘he MARC Program was design-
ed to assist'miponify institutions in ‘the training of greater numbers of scientists and teachers in .
heuith related fields. The ultimate objective of the program is to strengthen the tehchmg and

_ research capabilities of these mstitutlons

_ '._.& The mechanigms, for implementation are the joHownng the Vhiting Scxentxet/the Faculty
! Fellowshlp, and the MARC Honors U ndergraduate Research 'I’ralmng Programs . :
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<.t EMPLOYMENT PRBOGRAMSAT __ . ~~_ . [ -
0 .. . .NATIONAL BUREAU OF STANDARDS ~ - : *~ ">
C o ' L Ana Jankowski, Coordinator qu&l Obbort?ﬁity i’rbigramg,' '-Wa.;hin.grtbn, D.¢. 20234 -
“a 5 . : B R : <N . .
\ The National Bureau of Standards (NBS) i8 a unique research laboratory of the Federal Govern-
.-ment. Foundeq in 1901, NBS has become one of the Nation’s largest physical and computer science
laboratories with a worldwide reputation fo{' scientifi¢ excellence and reliability. - U o
. ~ The Buregu's work is challenging in its diversity. Both fundamental and applied repearch are-” - N
... ‘conducted on its two campuises. Besides providing the.basic standards of physical‘meashre_ame'nt for- . -+ =
* - . science, industry, and the Government, NBS conducts research-in fields ranging from nuclear T
-, physics to-building technology. The Bureay; applies its scientific competence to help solve geriods -, \J :
- ‘national problems with technical eléments. Some of these problems are in pollution control, the - o
- search for néw energy and conservation of existing 'suppiies.’senﬁ'-.conducmf technology.'e_lect'rof N
- Yagnetic radiation, fire control, materials research, ar’ndautomati_'on. R '
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..\ To meet its responsibilities, phe'B'ureau ‘amploys an interdisciplinary staff of approximately : . .
,600 persons:(‘\ppmximapelyvil% of the Bureau’s professional staff have }’h.D.- degrees, 2& have, . -
- . master’s degrees, and 33% have bachelor’s degrees. 8 T e

“The following’ describes sonie of the Bli;eau's employm?m progréms.' b ! . v :

COOPERATIVE EDUCATION - | _ | . A
- " The Bureau bmploys college students at the graduate and undergraduate levels in a program -,
“that"alternates semesters of academic study with periods of full:time employment at NBS. (Some' ,
. ‘students attending wo-year institutions may work part-time while attending school.) Universities = _
7 participating in the-program refer applications to NBS for selection _Swﬁeﬂﬁs completing the full-
,, -time program are eligible for non-competitive conversion to permanent postions (GS-2 through - -

) e b .
. .

" An ‘edu_cationa_l program designed to increase the number of post-graduate degreed in fields of -
" . special interest to NBS is.provided for NBS-erppl_oy_ees. ‘I‘he'progrgm supports full-time education -
plus salary. Newly-hired employees are eligible participants (GS-5 through GS-9 plus paylpent of

. GRADUATE RESEARCH FELLOWSHIP PROGRAM o

B edupgtionai'expenses). o ' .
. QUALITYSTAFFING . - e
' The Bureau hires'outstanding’_ college graduates interviewed during on-campus college - -

recruiting visits or identified through other NBS recrujtment soyrces (GS-7 through GS-11).
| FACULTY INTERN _ " e
EPIE B College faculty members are employed for varyiffg/;érioda of time to fill gaps-created by sum-

| mgr-vacationéi. and occasionally for longer periods (G3-9 thro_’ugh GS-12). - v

'NATIONAL RESEARCH COUNCIL POSTDOCTORAL RESEARCH ASSOCIATESHIP |~
.+ - . 'The National Research Council (NRC) Research Assoclateship Progiams provide opportunities - P
~ for basic and applied research-to postdoctoral and seii'iqr postdactoral scientidts and engineersof = °
" unusual ability and promise. Appointments are awarded on a competitive basis by NRC. Stipends- . PR
, .~ are $17,000 and upwards for Regular Research Associates with higher st{pends for seniors. (Seniors

_ -must have held the doci'at,e for five years.) - \
. [y : A, | l . . . . “ » " R .
]' ) \l . . ::' un LA . Y
NES is an affirnative actionfSqual opportunity employer. . -. « _ .
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" ADMINISTRATION INTEw -,; - \ [T e
R Graduates in administrative msJOrs arg selected from thie cxvnl service register (PACE) for
+ Y em loyment*m administrative areas of NBS (GS—5 through GS 9) Ot ) e .
" ACABEMIC SUMMER PROGRAM - . _ Lo S . )
; + Undergraduate and gradm:te studeits are- -employed during -the suminer months to complete
short-term pro;ects. fill e!nplpyment gaps created by | summer vscatxon schedules. and prov1de a N
Techmcsl dlscxplmes in whic we are partxcularly mterested are: computer science, electncal and - ' _
electromc engmeermg. mechan,lcal engmeenng. physlcs. and chemlstry ‘\ T
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~ their students and to conduct research in the hehltf: seiences. The goals are meant to be achieved by

- motivating and training studemts to pursue reseaich careers by havirig them participate in research

~ while enrolled as undergraduates, by’ supporting graduate and postdoctoral students in health-
‘science research, and by the support of faculty at eligible instftutibrls in order to assist them in

" deyeloping and broadening their biomedical research gépability. The proficiency development of the

“tion, and'Wel{are. and Related Agencies Appropfiation Aet, 1972 (Pub. L. 92-80).

INTRODUCTION | e T ey
Mission - o _. o R . ; .
. ) ' . . '] . - v . . 4« .
- - Because of the dearth of minority sciemitists gvailable to participate in the activities of NIH,
there is a consequential peed to develop and implement ways of\increasi_ng the number and iﬁialj_ty. .
of minority persons eng ged%r{'aheal_tkrsciences research. - DA _.‘\: ' !
’ - | . ‘ . . . .. o . . i ' . ) . "~ _... ‘[
~'Objectives - + . : . _ _ . o

' . MBS BUDGET HISTORY N

2% 11976 3 T . 7.6 million

‘ ','Resear.c'l; Suppo t authority contained in section 301(c) of the Public Health Seryicé Act (42US.C. |
'241(C)), utilizing funds earmarked for the Program in the Departments of Labor and Health, Educa- .. i

+-¢* The present.'pro@f.r&m supports 70 g'_nahts in 76"instit‘,ixjtions'i}lVOlving 469 research brojecﬁs. :

. -._’- . AU o e o -, S " ".’:. -\'; : . : M“
HE A - . o - ) ‘,\.. . ) Fan . N ' v - / . .
.. _\, .:- ’ L ‘. . Lo . ER <, _\ ) ' IS " ..‘-/ o .

"' THE MINORITY BIOMEDICAL SUPPORT PROGRAM ~ -

' . .Cirtuco Q. Gonzales, Director, ‘Minority Biomedical Sdpp'ort _ngfd;n L ,

o \Nat;_‘q_n'al Institutes of Health, 'gethesda, Maryland 20014 . . ,“’
. e . ' n e

« The Minority_Biorﬁ%dic-al Supb_ort (MBS) P,rd'grirﬁ strives to provide Ways and means of ingreas-_, e
ing the number and potentiating the level of expertise among Ametican Indian or Alaskan Native,: -

Asian or Pacifi¢ Islander, Black, and Hispanic health scientists. The Program also endeavors to
strengthen the capability of minority in'stitutigns_ to provide health research career opportunities to. -

minority institupion is achieved through support for equipment, ¥enovations and alterations,
pnimal facilities, research management, and the increase and improvement of aculty ahd cur:

\]

9 ‘ .‘ . -- . .- . ) - B _ "v

** YEAR = -~ - BUDGET (DOLLARS) ~=
. 1972 - " 2million -

_ 1973 Ty ‘5 million

v 1974 o * 8million '

o198 T e 7.2'million ‘5 <7 *

33

A 977 0 " T s 97million . 3
PN 1978 - .10.7 milhion - ° RN

1979 . ' 14,7 million A

oot 1980 g v Te 14.3 million . . - o

1

.. . . . . . . . . . . :
,® ' L > : ' - gt I

*a

. AUTHORIZATION FOR THE PROGRAM ., - ¢ IR o

The Minority.Biomedical Support Program was initiated in Fiscal Year 1972 under tlig'Gener’al”:”‘ ] .

PROGRAM'PARTICIPATION P -
Within the separate resgarch projects, there are involved 1,097 ugdex;graduatéhs‘!_ 207 graduate -
students, 4 postdoctoral Participants, and 598 faculty for a totgl of 1,908jparticipants.’ - ,
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SR NUMBER OF PARTICIPANTS

"J

LY Ry ) ' ' Other Under- - o Studenta W Group P
S o Ytar ' Fuaculty ~ Staff mgtads Eroldoc. Poutdoc. Bluck Hlupanlc -NA . lslan: Other . )
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ATy Dl

1973 -

1974

1975 .
1976 -
1977%0.

" 199

258 -
485
475
*599
452

CONIAL

~ N/A
72

LR
123

120

962
" 881
864

RUIN
- 928

*Native American

.. 83 -
" 144
152 -

207
£ 179

”_45~ |

[}

16

amwo

3.62
669
1,167

-1,088
.1,237

229

1736

&

.342!

381
- 446
82

10°

24
44

47
68

16

. **Data is 'il.l_co\mple!i:"e' for 197-"%
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el T 0;,\OFFICEOF-'NAV‘AL RESEA{};CH-.[
. S Robert Hayles, Assistant Director ' ) =
Y e Organizational Effectiveness Research Program ST

4

‘Arlington, VA 22217

"%, ¢ action in hiriig, training, promoting, firing, etc. which-most agencies possess. It does not have'a -
', ‘{' . .- special program designed to increage minority parti¢ipation in its contract research program. Suc¢h

L ‘unofficial point of contact for persons. and organizagions seeking support for research from the
' ‘Navy as well as the other servites. ONR sponsors lo§yrange scientific research believed to offer .
potehtial for advancement and improvement bf naval operations. Research funded by ONR is con-

- ducted in part unde contract by univetsities, nonprofit institutions, industrial establishments; and
-+ in'part by Nayy laboratories. Two major types of programs are s_upported__by ONR. First, fun-
~* :damental knowledge that leads to solutions of Navy problems is acquired through support 6f long-
-+ . range research.Contracts are generally awarded in reponse to unsolicited propogals. ‘Second, a pro-
o .gram of applied research and exploratory development is cpnd_h\ct.ed tﬁwevqlpp‘._navnl\ technologies
. - ond tostudy and test concepts in naval operational systems. The major sefentific and technalogy -
divisions in, ONR are: naval.vehiclesv_and weapong technology, sensor and control technology;
", =~ analysis and  support sciences, mathématical and"

8.,

_ <information " scierices, biological dciences,
psychologiéal sciences, arctic and earth sciences, material sciemces, and ocean science and
. technology. Additional information about ONR or research support available from the other ser-

. vices can be obgained through: Df..Rojie’rt Hayles, Office of Naval Research, 800 N .-'Qui_ncy' Street, -
«Arlington, Virginia 22217. strongly efjcourage you to see How such ‘support can contribute to the

-quality of educationt in minority institlﬁiibrp} N S .-
o R . R s ) ) . S < - . . .
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 “The Office of Naval Research (ONR) has all of the programs and activijith aimed at affirmative

___» participation is encouraged by, indiviuals such as myself who are employed by ONR. I serve as an - .




MINORITY EDUCATION PROGRAMS o

’ e James Kallett, Director -~ B o Y,
Education Pro rams: Divigion, Department of Energy S el

oL

EE I ashington, D.C. 20645 : I

N TheDepartment of Energy takes very seriously its commitment to affirmative actxon inits hir- -
- ing actions./Our Office of Equal Opportunity offers a variety of services as well ag guidance to both -

. Departmenw Energy (DOE) employees and to prospective employees. that Office is headed up by
Mr. Marion Bowden, whose telephone number is (202) 376-4624. Mr. Bowden is also our liaison per-

. % son for the Department 8 implementation of the Presidential directive of January 11, 1979 wlut:h

- deals with Federal outlays to predommantly Black institutions. RS

Of particular interest to this gudience are the steps that the Department is taking to reahze its
larger affirmative action goals affecting.minorities in the science and engineering careers that con-
tribute to our a¢hievement of the objectives of the National Energy- Plan. One program, the Pre-
Freshman and Cooperative Education Program, with the dcponym PREFACE encourages
.qualified anddqualitiable high scliool students to pursue engineeﬂﬁxg careers. This effort is aimedat =
improving dccessibility of engineering as a career since engineering is a profession which is now and
will continue to be critical in the development of energy resources and in the conservation of energy; -*
. itis aleo a field generally undetrepresented by minorities. In FY 1979, the Department will support
twenty engineering schools with approximately $300, 000. The contact for this program is Dr. ;Ruth .

 Ann Verell, whose number is (202) 262- 6480, - . ]

- The Department’s Office of Energy Research also seeks out predominantly Black institutions®
for support to improve their ability to conduct energy related researdh, In FY 1978 eight institu-
. tions received approximately ' $600,000 for this purpose. A contact for his progra is Mr. Richard
: Stephens whose telephone number is (202) 376 9387. - SDoe

.+
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RESEARCH AT UN IVERSITIES WITH PREDOMINANT OR

=~ mmmmmomw ENROLLMENT

o Jurg'en Pohly, Uniucrsity Affazrs Ofﬁce o , o
. . - National Aeronautics and ' Spgce Administration - .
S e ‘ ' ° Washington, D.C. 20646 .
'I’he purpose of the program is to assure that resources of all elements. of the hlgher educatlon
commumty are effectively brought to bear on ‘aeronautics and space problems.
~ The objectlvee of the prbgram are: '

. - - To conduct high-quality, innovative umverelty research on highprlo;ity’probleme of .
o ) long term intesest to NASA. . N '

2. To. complement and support NASA's ongoing l‘eeearch

- e ) To strengthen the education and research capabllltlee of uanerelties through the con-
_ duct of research. \) *

4. To attratt the nation’ 8 best talent nnto space~related science and engineering.
wer Faculty Fellowships .

For U.S. citizens who are faculty or redearch members of mlnorlty institutibns, especially screen
" ed for rofessnona};gtentlal there are gammer faculty fellowships. These fellowships are awarded
for 10 Weeks during the summer, and are renewable during the becond suymmer. Stipends are $400
per week and travel allowance peid: About, 20 felowships are awarded each year in research, Pro-

,grams are operated by co-directors from centers and collaborating univereltlee

Goddard Space Flight Center-Morgan State University - .
Langley Research Center-Hatnpton Institute - s
Resldent Research Assocmtesths : '

)

: .“

-

. V ‘ . .
%
Postdoctral and senior poetdoctoral associateghips. are avmlable at NASA centers. About 231
- associateships are awarded each year. Aeeoclateelupe aré usually awarded fot one year, renewahle -

_for a‘second year. The \program is gdministered .by the National\Researoh Council National
Academy of Sciences-National Academy of Engmed'ing :
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MINORITY INSTITUTIONS RESEARCH SUPPORT PROGRAM

[P S

[

Walter Preston, Assistant Dzrector o < ,5\" ‘
~ U.S. Environmental Protection Agency L L

o ‘Washington, D.C. 20460 ' ®

Smca 1972 the Office of Research and Development (m&D) has operatefl the Mmonty Instttu
tions Research Support Program (MIRS). This Program was established as a special effort by

OR&D and the Agency to assist these institutions in the development of their existmwd poten-

tial capgbilities for conducting environmental research. The ultimate goal.is to help ‘these mstltu
t,nons to become more competmve for Federal research funds. ' : m\

Durmg the six years of MIR.S.operatlon. a total of 6.4 million dollars Mve been obligated to
* minority msnu{txons About 32% or-1.7 million was contributed by OR&D laboratories by a cost
sharing formula by which- t,he grants are initiated with.MIRS fupds and receive increasing
. laboratory funds in.the second and third years. A total of 46-separate institutions have received 106
grant awards with22 of those still in-active status. These awards have provtded fmancml qssistance
and research opﬁumty for 76 professors and 145 students. '

In fiscal years 1980 anch 1981, the MIRS budget will increase by 260 thousand dollars eich year

the MIRS staff is making plans to expand the support to includé non-minority collegés and univer-

sities which have a high enrollment of minority students (for example, California State, Los

Angeles). Finally, we are making plans to establish a graduateresearch participation program with

selected minority institutions. In this program, graduate students from these institutions will be

. able to conduct their thesisgor dissertation research at an appropriate OR&D laboratory by mutual
ugreement, between the student, t,he mstxtutlon and the OR&D laboratory,

Y . . K -
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' ' MINORITY COLLEGE OPPORTUNITIES IN THE

.7 DEPARTMENT OF TRANSPORTATION

" "William Brown, U.S. Department of Mnsportation |
. , .+ . Office of University Research . . B
S0 S Washington, D.C. 20690 .

H

The Department of T\'ansporﬁatlon (DOT) ia respdnsible. for the‘devolop_ment' of national "

transportation policy and programs conducive to the provision of fast, safe, efficient,.dnd conve- ¢

nient transportation at thedowest cost consistént with other national'bbjectives. DOT is composed
of eight major agencies. These agencies offer various forms of the following types of programs:
" (a) Management Intern ' - '

.(b)  Cooperative Education—Graduate, Undergraduate - v o
~(c)* IPA Faculty Fellow o . ' :
. (d)  Fellowship ' i
‘(e) Minority Employment ¢ X
. (0 * Summer' Work—Faculty, Student .
(g) Training ' ' . .
th)  University Research - -

. . . 'I
; The nine DOT agencies and their general functions are: . * ’

¢ The bfﬁce of the Secretary of Transportation (OST) includes staff units rqippnsible for issues
that crosscut various modes of transportation. ) o ‘
The Federal Aviatittn Ad@ihistmtion (FAA) is respons!blg for promoting and regulating avia-
tion safety. = : S B L '
The Federal Highway Administration (FHWA) improves highway transportation systems
and ﬁheir_ -operation in cooperation with the States, and grants financial aid' to States for
highwdy. construction and safety improvements. ' | ‘
The Federal Railroad Administration (FRA) promptes rail safety, establishes éaféty standards
for rail operations, conducts research into rail safety and improved technology and operations, .
and investigates train accidents. L ) T L N -

" The National Highway Traffic Safety Administration (NHTSA) is charged with reducing

deaths, injuries, and property losses by highway accidents in the United States. o

/. The Research dhd Special Programs Admigistration (RS{’A} develops and manages research
‘ang development programs ln all fields of transportation, and also is responsible for the safe

" transportation of hazardous materials and for pipelihe safety.

The Saint Lawrence Seaway Development Corporation (SLSDC) is a seli«sustqirﬁné govern-
ment corporation authorized by Congress to construct, operate, maintain, and develop the St.
Lawrence Seaway jointly.with the St. Lawrence Seaway ‘Authority of Canada.

The United States Coast Guard (USCG) is charged with, primary-responsibilities for maritime

A

"safety and law enforcement, as well as fahilitating trangportation by water. ,

The Urban Mass Miﬁportatidn Admﬁlhtration (UMTA) administers grant programs to im-
prove transit service, including grants to aid States and other public bodies in financing mass

~ 9

+ transit facilities, operations, and equipment in urban areas. - A il

.- As mentioned at the Conference, the best way to get started in any of the programs at DOT {s to
explain your interests in # telephone call. The Minority Affairs Coordinator for the Research and *
Special Programs Administration is Wilbur Williams. He can be reached at {202) 426-0190 and will .
~ be happy to place you in contact with the proper program personriel i the Department of Transpor-

' tation, N ‘ -v - ' !
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niversity o}'l Vzrgzma, Reston, VA 22092

Earth Science professions. . P

- As the single largest employer of earth scnentists in the U.S,, the U.S.G.S. estabhshed a system
- of working-groups under the title' Minority Partnclpatnon in Earth Science. (MPES) program which -

education and, preofessnonal orgamzatnons, and with mdugtry to develop a flow of talented young
people from all racial, ethnic, and economic backgrounds into geology, geophysics, mmeral
engineering, hydrology, cartography, and related sciences.

The MPES program is based on the establishment at each Survey- center or field offlce of a work
ing group that assesses regxonal mmornty problems and ‘develops a plan of action for dealip% with’
these problems - ‘ . -

»

Four ma)or areas are stressed under the MPES program. 'I‘hey are:

bummer or academic year employment of mmorlty high school semors and under-
graduate college science students. ‘ - '
2 ’l{hesns support and sclentlfxc work experience for minority graduate students,
_ 3. btrengthemng qr establishing undergraduate earth sclence programs in predommantly
U njinority colleges and universities, and .
4.Stimulating interest in earth science careers among minority studentg, at the precollege
level via eghibits, workshops, conference, and-publicatjons. .
The cost of the program is underwritten by the Director’s Office of the U. S G.S. Materxals on
past achievements and the future are available on request. ' *

For more information contact J.V. O’ Connor (703) 860- 6384 or a local Survey offnce
e . o - . « N . v. N ‘.,
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On Septemher 21,4971, he U.S, Geologlcal Survey comimitted its resources toan outstandi'ng o
volunteer jntérnal progranmi directed toward mcreased partlclpatnon by minority groups ‘I the :

| \ N operates within the Survey and with the coopeération of other Eederal agencxes. civil, commumty, .

. o~
Y us GEOLO(}ICAL SURVEY'S' PES PROGRAM .~
. , 4 R o J.V. O'Conner, National Coordlnator - R | .
._ . Voo - USGS MPES Program | '
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>« MINORITY:FOCUSED PROGRAMS AT THE NATIONAL, ~~—* =
B "~ ~ _SCIENCEFOUNDATION - . ~_ # . -
" o : Pf;u‘H-Rodﬁey;t..Prygrain,Manager o ' - R

- The National Science Foundation has several programs that are designed to increage minority . -«

participation in science and erigir;eering. ‘These inclyde the following: 1) Research Initiation in
Minority Institutions (RIMI), 2) Minority Institutions'Secience Improvement Program (MISEP), 3)

- Resource Centers for Sclence and Engineering (RCSE), 4) Minority Graduate Fellowships (MGF),: * . =~ .
# % 5) Mingrity Igstitutions Graduate Trhineeship'(MIGT). and 8) Minoritiea_in Science (MIS).© o
. " RIMI supports basic science research by faciilty members of ,thoseins:%ns of higher educa- U
- tion whose enrollments are’ predominantly (more than 50%) composed of Blatk, Native-American, e S
". " Spanish-Speaking, or other ethnic minorities, R Py R , ' w

. MISIP 4s designed fo effect lonb-rar.lg_e impi‘o‘{ements in science education at minority institu-
tions. Support is provided for activities designed to enhance an institution’s capaeity for develop- * e
ing and maintaining a quality science educatfon program and for increasing the flow of under- «
represented ethiiic minorities into scientific careers. , o - : o

(Estabjishéd in FY 1978, RCSE is de.signed"t'o promote increased participation in science and
engineering by minorities and .persons from low-income families, 'Resourcq 'Cenye.rs established '
.through the Program are rkpected to accomplish this goal by serving as regional resources for near- -
by minority or low-income communities as well as by develgping joint'edpc&t_iona rograms with
regional pre-college and u dergraduat',’é institutions ym'ollinga stbstantial number of iminority or.
low-income students. : ‘ , . ot ' o

" The objective of the Minority Graduate Fellowship Program is to increase the number of prac- ‘
ticing scientists who are members of ethnic minority groups which traditionally have been under- _ - .o
‘represented, in the advanced levels of the Nation's science talent pool. Fellowships are awarded-for . - - .
study or work leading to master’s or dectoral degreas. ' A o T '

R MIGT is designed to improve access to careers in science and technology by graduate students T
' .. attending predominantly minority universities which offer the master’s or higher degrees in_the
" ~ .sciences. : " - - PR . .
Y The objectives ofthe Minerities in Science’Program are to identify, attract, encourage, motivate S
“~ . and help prepare minorities in scientific careers. Cuarrently, these objettives are being accomplished ,,

through two established student-oriented programs which are designed to enhance the preparation )

of high school (Student Science Training.'_S_ST) and undergraduate (Undergraduate Resear_:g{i ‘Par- .
tigipation, URP) minority students at a critical point in their career development. SST supports the -
active participation of high school students with college faculty jn specially designed instrugtfon " "
and investigative work; URP provides support’for undergraduates to work directly with scignde * -
.faculty or industrial scientists on reseatch projegts. ’ o b

For additional informatiomabout any' of the minoriéy-focused brdgrams. wrlté to: National ~

K Science Foundation, Washington, D.C. 20660 ., .. o S S
B L - \
/J\ i F; . 1
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MlNORITY lNSTITUTlONS ‘
" CURRICULUM EXCHANGE CONFERENCE
. January 19 20,1979 ™
"« . Washington Hilton Hotel: .~
- Washington, D.C ¢
. ) ’ ' ’ [ .
The goals of the Confg,rence are to facilnale comg.cl and
exchange of information among nalural and social sclence faculty .
representatives at minority institutions, concernifig advances in

~ curriculuih development and instructional techniques which may -
- enhance the quality and effectiveness of sclence education at these

__Institutions,
® improvement

‘ and to increase interest in the continued

1 of science education at minowity institutions.
An expiked outcome is that the Institutions participating in
the Conference will coninue to'share or exchange science related

, Information and materials after the Conference. The proceedings

T RMWam 500p m.
i §

Cyrnculum Materials and ‘ ., )
~ Uthereisplays , Jefferson Room
pen 900 a m® 800 p m on Friday, and ‘ ‘
Y00am H500pm on Saturday X
‘ .
Coftee Break Atva ..Jefferson'Room
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\
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‘
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of the Conference will be published and dlssemlnated in the Spring
ot 1979 - ) .

‘ .

o%

. . o . - :
' . MEETINGINFORMATION S

Lo . [T
. .

S ".Concourse

. v

Infurmation and Message Center - :

............... Concourae

Message Board p .. .Concourse
P 3 <

Conference Headquarters . Coordinator s Suite

" Concouide 8:00 .1, - ;00 a.m. REGISTRATION
_TIMEPERJND 1

4Preqldlngr .
A /‘ B Currlculum Exohqnge Conference '

lntroduclion of The Kéynote Speaker

* Jefferson Room

TIME PERIOD 2

" FOUR CONCURRENT SESSIONS

i
Moderator:

- Moderator: DON AHSHAPANEK Haskell lnd'lan Junior College
N Pgrtlclpan(s.

. ‘/ ‘,’: ‘ B A
. CURRICULUM EXCHANGBCONFERENCE .o
. . _PROGRAM D
| 'PRIDAY, JANUARYIS - 0 v

'GENERAL SESSION - .
- 9:00 a.m. - 10:15 a.m.
KOOSAPPA RAJASEKHARA, Coordinator,

International Ballroom East

Welcome MABLE P .McLEAN, President, Barber Scotia College LT
Rationale of the Conference: SHIRLEY McBAY, Progrnm Dlrector.

Minority ldmuuons Sclence . .
lmprovcmcnt Program, ‘National. -, -
Science Foundation' '

ROBERT HARVEY, .
Program Manager, Gradu-

s .

. . 7, ateand Post Doctoral Pro, - B
T .grams, National Sclence A
Keynote Address - - - * Foundation .

" JOSEPH N. GAYLES, JR..-gresldent._Tnllndega College
. , - R
" Future Role of Science at Minority Institutions . R

o
—

10:15a.m. . lO:dga.m.u

- ’ [

\ [N C s
INSTRUCTIONAL STRATEGIES IN THE |
- NATURAL AND SOCIAL SCIENCES -
" 10:45 a.m, - 12:00 noon
: . ‘ "

COFFEE BREAK

Session | - Natural Sclences
Georgetown-Room East ' )

* SIGFREDO MAESTAS, New Mexico nghlands.
University

Y

P;.mcnpagns; JOYCE CORRINGTON, Xavier University

Lo Employing Behavioral Objectjves and Drill to

Improve Student Comprehensloh and Retention i
, ‘Organic Chemistry at Xavier University -’ o

MARCELINA VELEZ DE SANTIAGO, Catholic
University of Puerto mco .

Modular System of lnstructhn for General
. ' Chemlstry .

Session Il - Natural Sciencés - .
Gcorgetown Room Wut

.

MARY RYAN, Xavier University - - v ' 3

. _ .
Muiti.Pathways to Learning General Chemistry:

PSI Lecture with Piagét:Baséd Laboratories

«

. GEORGE MISKIMEN, Unlvcrslty of Puerto Rico,
) Mayagucz




’ ) . . . ' ’ ",

* .
B aate LT T TS TS

. . i ‘ ‘ﬁ‘mmrmnﬁmm - +Screrteer————Swswon 1M - ",f —-"""'"_ B R

. Videotupe Presentation of Baslc Blalogncal Monroe Room East L i S R .
Conceprs, . : ) L oy - :
. : . Moderator:  JOHN HALL" Morgehouse College
) . . 0e , I )
", Sesslon U1 - Soetal Sclences - o Y v Participants:  JESSE LE;WIS Jackson State Univarsit S
MO"’“ Room E'l! ’ . S o Innovatjve Instructional Useb of Co%rs at ' '

kson State University - ;
" Moderator .- MARGARET VASQUEZ New Mexico Highlands {rhoon Stte University =

“Universit : - ‘| . : S
e mvesity - : L - . ANADOR:MURIEL, Burlington County College: ¢
4 Participants FRANK BRIMELOW, Voorhees College .+ ° Intéractive Computer-Assisted Drills and Exercises
e L . ’ 'lndwlduulumq Courses 1n the Social Sciences v \,- . - &o!ence Courses at Ho‘stos Community College
AT The Blending of A V Modules and Personallzed S CL
. N Self-Pyced Instrudum C _ TIME PERIOD 4 . GENERAL SESSIONY, .
. " Internatlonal Ballroqm Eagt - 215p.m. - 3p.m. . ‘
.o * ALICE KlDDtR Norlh Carolina A&T State C '
o ~ Unversity - " PANEL DlSCUSSlON-ON TECHNICAL SYSTEMS FOR '
. . _ Teaching Innavatnons in Applied Economics ACADEMIC COMPUTING T _
O i L . Presiding: NELLOUISE;WATKINS Bennett College™ TN
' Session.IV . Social Sciences ) ' oo - . SRR ‘
Monroe Raam West \ ’ ~ Panelists: MANUEL GOMEZ RODRIGUEZ, Unlverslty ob
S oo - Puerto Ri¢o, Rio Piedras Campus v ’
. Mmﬂ)mtnr LESLIE McLEMORE., Jackson State University o _ . )
- ' : L JOHN HALL Morehouse College
Participants  HELEN BARRETT. Tennessee State University .
) Muodermaing Instructional Capabilities in -General &ESSE LEWI& Jacl:son State University
. s . Fxperimental Psycholoqy at Tennessee brare Jefferson Room  3:00 p.m. - 3:30 p.m. COFFEE BREAK °
Sy ) Umuersur; ) . ) [ . . - . : . ) N v
' . . e - TIMEPERIOD5 -/ GENERAL SESSION
¢ H)WARD 'POWE;LL. Tcxos Southern’University ) International Ballroom East ) $:30 p.m. - 5:00 p.m. ]
~Plunning the Behaviaral Sciences Laboratory at - . e . \u ” /
Texas Southern Untversity < MINORITY-FOCUSED PROGRAMS IN FEDERAL AGENCIES g
. [l ’ A ' :

Introductory Regarks: SHIRLEY MALCOM, Program Manager
Lo * . Minority Institutions Sclence H’nprove NI
ment Programt : :
National Science Foundation

* 12:00 noon -.1:30 p.m. LUNCH BREAK

TIME PERIOD 3 COMPUTERA-ASSISTED INSTRUCTION
THREE CONCURRENT SESSIONS _,  1:30 p.m. - 2:15 p.m.

Y

‘ Sessian | ) .-/ o o . Presiding: EDWARD BRANTLEY, Dlrector Division of Institu-
Georgetown Room East ' " " tional Development Programs * Office of Education
Moderator - NELLOUISE. WATKINS, Bennett College . Panelists:  JAMES BURTON. Assistant Direcfor of Research,
-7 ’ Office of Water Research and Technology. Depart
Participants  JAMES BECK. Virginia State Lollege : ment of lnterlor .
. Using the Computer in the Teaching of Srience - ELWARD BYNUM, Director, Mlnority Access to
' , . . Research Caréers Program, Genéral Medical
L CARL POLOWCZYK. Bronx Community College - Sciences, National Institutes of Health .
b Increasing Success in and Undertaking o} Science . THOMAS DILLON, Deputy Director, Natlonal
o ariong Urban Minority Students [Project ISUS) . ; Bureau of Standards
g““on " R w . N . ) THEODORE GLEITER Assistant Administrator for *
corgc'town oom West : : .. _Administration, . National Oceanic and Atmospherlc ‘
Moderator.  JOSEPH McPHEE, LaGuardIa Community College - Administration . L L
. : -~ . . . . \ N -
' ( Participants.  ALEX B()NILI A, Unlversny of Puerto Rlco : CIRIACO GONZALES, Chief, Minority Biomédical AN
o { . Support Program, Division of Research Resources. N
M Rio Piedras Campus v . -
) ' : ~ National Institutes of Health - S
. (‘omputcr Assisted Instruction in Oeneral , _ _ LR
¢ h""’""y o " ) RQBERT HAYLES. Assistant Dlrector of the drganlz
’ JOHN GARNER, Tqugaloo College : N ectvenass Research Programs Office of
Sérentific Academic Computer Planning Process \i . ’
. : « 0 : “JAMES KELLETT, l)lrectar Education Prbgrums
' Division, Department of Energy | .
. ‘ .
.
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JAMES LAWSON Dnmm Univetsity A”dlrls.

™ Ofhice Natwnal Aerondutics and Space Admlnjttra
Lhon

v oy .-
P .

WAL rf'R PRESTON Assistant Director.

Instititions . Restarch Suppyrt. U S hwnronmcmal
Pmlﬂnun chmv .

- Research, U S Depariment of Transportation
" PAULT RODRIGURR, Progrash Manager. Mindnity
&nstituhons Science Improvement Program. thlonal
'xmunc« Foundation

L]
.

Jefferson Room 5:00»p.m. . 6:00 p.m. SQCIAL HOUR
: SATURDAY, JANUARY 20 -~
TIME PERIOD 6 ' GENERAL SESSION .

. Internagional Ballroom East "~ 9:00 a.m. - 10:00 a.m.

owiullng Sl(‘:FREDO MAESTAS, Dean of Academic Atfairs.
) New Mexico Highlands Untversity -
Presenter  THOMAS COL E. Project Director. Atlanta University
) Dese rlgrlun of the Atlanta Wniversity Resourae
Center-n Science ynd Engmeermg '
. Introduction of Keynote Speaker F JAMES RUTHERFORD.
¢ Co “\ Assistant Birector for Science.

1

.Keynote Address

WALTER'E SSEY. Dean of
Brown University ~

oundation T .

Trainipy Minorities for (rhe Scienge

» Jefferson Room  10:00-a.m. .

TIM[: PERIOD 7 REINFORCEMENT OF ACAD
. F()UR CONCURRENT SESSIONS 10:30 a.m..»N\2:00 noon

v

&wsslon ] v
Lincoin Room East -
Moderator  AJEET RANQHAWA'. Voerhees College
. - ! -

Parteipants RICHARD ROSS, Pah American Ur\ivrsify .

The Development of an Academic Support Facility
for the Sciences

.

»

i ") HENRY SAYLES, Bennett Cellege

The Guided Initiative Academic Advancement
Remnforcement Systems Approach” A Viable
Alternatwe to Traditigndl Science Education
¢ - . T S
Session 1] R

’ . L. - L

Lincoln Room West
. Ey
prel
Muadvrator

F AUSTINE PERHAM, (entral YMCA ((mm\unny
Colledge

-
a .

ik # ’
l)ARl()S'MUVAS{iE(‘,H]. Medgar Foers (Tnll_ege

Participants
‘ Development of Basics in Mathematics ‘und

¥ @®The Sciences; Lecture Laboratory Format®'

4

= ROBERT RIVERA. Director, Office of Umversity

.
Mlllmlly‘

~ Moderator. BETTAIYA RAJANNA Selma Universlty
Partitipants.  MARY ABKEMH!:R La(:uardld Communny
. - College ‘
Reinforcement of Baslc Skills In Chemlsrry l Course
- PHILLIP‘McNEIL Norfelk State College
. "'Remlorwnwm of (ompurauonal Skills at Norfolk .
! State (ullcqe o " 8
- Session IV
- Hemisphere Room i .
Moclura{or -GENARO (aON&AL[“/ Texas A&l Umversny
Participants. ARGELIA VELEZ RODRIGUEZ. Bishop Cnllege
. o F Iunﬁmhni; ‘Mathematical Hhiteracy ' at the

e,

~ducation.'Ngtional Science

- dJefferson Room

+

rd

V

Appllcu n o] Tvrhnlquel and Technolagy o! Social
bclenre Iny rrucuon .
.- Sesslon Il o ) *
Military Room

\ M()clerotn,r'

'TIME PERIOD 9
'FOUR CONCURRENT SESSIONS . -

L

PR MI(HAH CAMPBE[L Our Lady of the Lake
- . University '
"udwu Motvation and Achlevemem at Our Lady
» the Lake Unwersny I ,'." K
Session Il . Q’ - '/./, S
Mllllary Room :

Rt . o

« . Freshman Level. J‘\ Modularized.- Marhcmarlcs
Prugram -

. X . . T
. -
» .

s MAH[—'NDRA KAWA'I'RA M&lga.r Evers. College - -

.l)(m'l()pnn'nr of Supportive Maternals 1in Math

emuatics dnd hrwmv n a Ltcrure Laboratory
!nrmm ‘

2:30 p.m. - 3:00 p,¥m.‘

3

" COFFEE BREAK
GENERAL IBNSTRUCTION'AL STRATEGIES
3:00.p.m; - 4»:‘00 p.m,

Session | .
Lincoln Room East’ '

Modcr_atg' JAMES Pl’ RKINS Jacksoh Stafe University
Particpants: GEORGE KOLODIY, , LaGuardia Corﬁmunity |
' College e -

“What does Piaget Tell Us About Teachmg Sclence9 :

i

- BETTAIYA RAJANNA, Selma Unrvenny

Srrquws in Stience Instrucrmn ina Junlor CoHege
Setting - : LI T

’

~

CARL POLOWCZYK. Bropx Communny College




lnnﬂl;mnls FREDE Rl( K l)UM%R JR (‘ommumty Lollege

of Baltnnnw “

" .
Inteqrations and lmwlpunq “of Instructional

Technololpes The' Applu‘anon of the Prmclples\of '

learnmJ Theory to Insrrurmmul Desiyn

r lMUle\ H 'nuthwestern‘ Christian College ~
Using a Yidegeassette Svuem as a fart of an .
E:ffemue Ir rru(nonul Sn{lmuy ’

Session 1V .
Hemisphere Room

Mmlc?ator MAR(‘[%I'INA.VE.LEZ DESANTIAGO. Catholic
Unwveraity of Puerto Rico v

S e
'

E':'ulnupmrts' .'é'ARL HIME. Navajo Community, Colllege Tsaile

Culture Sensitwe - Quality Setence Educnnon at -
Navas Community Lolle_;e ' .

. I ENDWELL BR AUD, Texas Soutfern 'unwersny

f Brogramme d Umits and Learmng

“Obpecug Y Inan Ftpenmen;a‘l‘ Psychology Under .
qradu ( lass

. 12:00 noon~ 1:15 pm. " LUNCH BREAK
h)

\

INTERDISCIPLINARY counsé‘s "AND
~ CAREER OPPORTUNITIES @
FOUR LON&URRENT SESSIONS 1:15 p.m. - 2:30 p.m.

TIME PERIOD 8

w4

"Sessign | . c
Lincol Room East
+
“Moderator MANUH GOMEZ RODRIGUEZ, Umverslty of

Puerto Rico, Rio Pledrqs Campus

RONALD }ELSBY. University of Puerto Rice;Rio
. ) Piedras ‘Campus®

Coo On The Job Tra:mng of Students i
" - Science

" Participants

Compurer
~

An Interdisciplinary Seminar in the . Behavloral
‘Narural and Somal cgnces

. . . g
bl : . -~ s
. . &
. . . -

Session 1l
_ Lintoln Ropm West A
» LY
"
i .
) -]
« [~ ¢

a & f:.
* .'.'5)?‘1‘.'/ T ‘
>~ o v
! n “D v ‘.
' e
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' v
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‘Sessipn 11 ' o .
Military Room

Mederator:
Sae

Presidlng:

v
. ) . _
ClEMMIE WEBBER. Socth Carolina State College ¥ 1, uel Reimbursempnt Procedure:

“ - Concluding Remarks

<

Moderator N BARBARA THOMPSON, Dillard unnyn’y

Partlclpants KATHRYN BRISBANE, Spalman College
. Urben: Environmantal Studles An Interdlsclplln

ary Approach .
- K 2

s lSAB[:L BALL, Our Lady of the Lake Unlvcrsity

_/ - A Capstonée InterdlsclplinarynCoursc in Yalues and
' the Sclenccs for the General Educat tjon (\irruulum

. e

\ ¢

RUTH BRADY, Alcom State Univagalty = -~ =
[ N .

MEL SEIFERT, Sheldon Jackson College - -

Developmeny‘of an Aquaculture Training Program
» MAlasko for Minority Students -

Participants:

' ' 3
ELMER WASHINGTON Chicago State Un versity
- Internships: Achlevlng Llndages between Scientific

Dlsclphnes o
- Sesslon'lV % o
Hemisphere Room ® « 1:15 p 2: 30 p m. - o
Moderator: LINDA PETTY, Hamgtmnmw . ~ ’
Partilcipants: TAE NAM.‘Unl've;slty of Arkansas at Pine Bluff

- Career Opportunities in Sctenge

WILLIAM NELSON. Paine College.
T The Challenge of Interdisciplinary Studiess
'_ . - R - . . ]

TIME PERIOD 10 GENERAL SESSION .
lmernaﬂonal ‘!allroom East - 4:00 p. m. . - 5:00 p.m. .’

- RS S
"KOOSAPPA RAJASEKHARA - - P
Final Evaluation: WILLIAM McALLISTER, National Opinlon
Rxearch Center S
KOOSAPPA * -
.o . RAJASEKHARA :
SHIRLEY MALCOM

ADJOQRNMENT .
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Abkemier, Mary, Lagardia Comnlunicy Collee, CUNY, Liong Isiand City, NY-11101 (N§) - v

: ©* Acosta, Gigela, Inter American University, Fajardo Branch, Fajardo, PR 00848 (NS)
", Acosta,’ Martin, San Juan Techniéal ‘Community College, Santurce, PR 00907 (NS) - ”
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) Arafe, Thomas, Rust College, Holly. Spruiéé.fM,S 38635 (SS)' '

-

. 4 Binford, Jane, }(ouston C ity College, Houston, TX 77007 (NS), S o .

. Addison, Carolyn, Passaic City Community- College, Patterson, NJ 07505 (NS) e y
_-Adeyemi, Gloria, National- Schce Foundation, Washmgton DC 20550 o |
Agnew, Bob, El Centro College,” f)hlhs!ounty Commiunity College, Dallas, TX 76202 (NS) S
“Ahshapanek, Don, Haskell Indian:Junior College, Lawrence. KS 66044 (iNS) ’ ‘ '
" Alam, M.1.; LeMoyne-Owen ‘College, Memphis, TN 38126 (NS) Yeh Ly {\ .

* Al R'adman. Morris College, Sumter, SC 29150 N§) - T o
Aponte, Juan, Fnter American Umverelty of Puerto Rico, B quxtas. PR 00618 (N S)

“ Arrmgton James, South Carolina State @)Mle@e.. Orangeburg, SC ~29117 (NS) oL - . Lo T
’ Asfaw Fisaha, Benedict College..\Columb{a S{’LZBZM (SS) . o SRR
Ault Leslie, CUNY, Hostos Community (‘Jollega, Bronx, NY 10451 (SS) - : T
“Aviles, Norma. InterAmerican University-of FPuQrt,o Rlco.(B‘arranqmtas. PR 00618 (SS)
‘Baca, Emest Pan Américan University, } nhm'g. TX 78639 (NS) ’ .
B“a]wa. Jaswant, Edward Waters College. .Iack&‘(mville. FL 32209 (NS) . & AT
‘Bale, $.S., St. Papl's College, Lawrencevflle; VA’ 23868 (NS) . ' R :
" Ball, Sr. Isahel, Our Lady.of the Lake University, San Antomo. TX 782856 (NS) S o —
Ball, Rex, Laredo State University! Laredo TX 78040 (SS) : . ' : ' &,\\
Barnett William, Lincoln Unwerslty. Jefferson City, MO 65101 (SS) . o
Barrett, Helen, Tennessee State Universityy Nashville, TN 37203 (SS) - L
" Barratt) Roy, Fayetteville State University, Fayetteville, NC 28301 (NS).
‘Baxter, James, Shelby State Commumty College, Memphis, TN 38104 (SS) - - i
Beck..fames. Vlrg'lma State College, -Petersburg,. VA 23808 [NS) o _ . va,.
" Bell, Della, Texas Southern University, Houston, TX 77004 (NS) ' '
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