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Introduction}"

RN

\.

N

.'This report describes"lzﬂcase'studies undertaken as part of a

L comprehensive .evaluation of NSF s Loca1 Course Improvement (LOCI)

-

. program. The report is the third in a three—volume set describing

' "carried,out.as part of the prOJect. , B ':~ It //

' strengthen.the capabilities,of_schools,"colleges, and universities for,i

results of the evaluation. The first volume presented an overv1ew of

ithe evaluation and prov1des a summary of all progect resu1ts.' The

Il

'second volume described detailed findings from quantitative\analyses

1

LOCI is one of a number of programs through which NSF 8 D1v1sion

of Science Education Resources Improvement provides support to '

,'science education and research training. LOCI helps colleges and

Y

universities 1mprove their science 1nstructiona1 efforts at the 1eve1

'of 1nd1v1dua1 courses or small groups of courses., The program

" ‘of $25 000 and. two' years. In 1976. LOCI received 169 proposals and

_ funded 66 with an average award of $13 600 .In 1;&1 ‘the program

prov1des ‘up to two-thirds of the total cost of a prOJect for max1mums

v

received 750 proposa1s and funded 129, with an average award of
$17 000 In 1978 1t received 453 proposa1s and funded 135 with an'
average award of $16 700. R o o CL ‘ s

In July 1977 NSF requested proposa1s from educational

1nst1tutions and research centers for the eva1uation of 1ts LOCI x

. program.~ The request for proposa1s specified a prdJect that wou1d

answer questions in several ‘areas:

<

[ - ' /
. R : -
N
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l) Need fOr support for local course 1mprovement--What ev1dence»3

’ -:”'vhpex1sts that 1nst1tutlons need outs1de ss1stance to keep up.

it D

,w1th currently 1mportant sc1ent1f1c and 1nstructronal j'_“

. . ~
P . .

developments? How do’ needs differ in d1fferent types of

0 - 4

-

b

- "fq'ﬁvlnstltutlons and in. d1fferent sc1ent1f1c f1elds’

O

.2),TResponseAto‘LOCI——Do app11cants for awards fepresent the full ~;_”'

S S range of 1nst1tutlons and sc1ent1f1c f1elds7 Are proposals

Y n . . . . . at .
. e,

T s and funded progects con51stent w1th establlshed needs for

o . . ; . !
. i 2

- _7"1nstruct10nal 1mprovement7 o
N - . [y L o : "‘ - .
.13)g'0utcomes of LOCI program—-To what extent do proJects ach1eve

d s
.. PR

'\a"‘

'the r obJect1ves7- Wh1ch sorts of obJect1ves are most often

~

o . «./\ Rt

:success? What are the most prom1s1ng pract1ces that have

“ \ - L

been developed in LOCI prOJects? ~“’v ST L

S K. .

4) Program ratlonale-—Are program gu1de11nes and restr1ct1ons
reasonable’ Are level of suppor s degree of structure, ‘and
t1me allotted adequate’ What other alternat1ves -are there’

On the bas1s Qf our response to this - request for proposals, we

rece1ved a pre11m1nary award to plan an evaluatlon of the LOCI program

in September 1977 On- the bas1s of the plan we subm1tted in January

' N
. 1978 we rece1ved an award to carry out a comprehenslve evaluatlon.
i - -

The prOJect was carr1ed out in. the perlod of Septqnber 1978 through

v .‘

March 1980.",
To answer the questlons posed by NSF, we collected data us1ng ]
several d1fferent methods w1th several d1fferent populatlons. To draw/> :

concluslons about the need for local course 1mprovement for example,

N - we: contacted a representatlve sample from the total populatlokiof

.

e
)




_ teachers of undergraduate sc1ence and eng1neerfng. To determlue e
N3 oo 4 7 v i ' ’ “3‘ . . .

A whether the ex1st1ng LOCI program was respon31ve to percemved,neads,'pl.;.
e S : a- *“;
‘we, dsed NSF documents to’ construct proflles of proposers and of award L

.........

U e ot
i i - :'.-'r. B N v 3 ,

rec1p1ents, and we. compared these to.a natlonal profﬁle of college fuﬁnl.
vué;;f sc1ence teachers and to the p1cture of needs developed in- the Tlrst L

. N -,
,'-:'. N e : o n K L .

part of . the prOJect. To, determane whether program gu1de11nes were ", _g_Lg

;l appropr1ate,vwe read dlas31f1ed, and analyzed proposals funded by NSF
\ \ .
dur1ng the years 1976 through\1978 To @valuate outcomesgof LDCI '1’\.
\ﬂ:' 3 PIOJeCtS, we analyzeé questlonnalre responses and f1na1 reports from j"V*

"LélreCthS‘of completed proJects., We also made031te vis1ts é% a-- f“‘fxs o
\\1\‘7 ‘. . N e e . t ._—f—.—'— . _:'-, . 7. ' ‘ }.“ . B
T representatlve sample of”these prOJects.» "';4;f ' f~". Lo e

Th1s volume presents-only the results from the case stud1es.

¢
. . A
"" l

Chapter 2 descrlbes results from three projects des1gned to 1ncrease

1nd1v1duallzatlon of college sc1ence teach1ng. Chapter 3 presents .

results from two appllcatlons of comput1ng a1ds Ln teach1ng.- Chapter

Z SUUT N -

4 descrabes two prOJects that des1gned 1nqu1ry materlals for R B
laboratory 1nstructlon, and chapter 5 deserlbes two proJects ‘on otherﬁﬁ'uf

-

7 ) _
laboratory materlals.. F1na11y, chapter 6 presents results from three'u_~'

-
Von

attempts to=rev1se or update the content of sc1ence coulses.' e
We chose to v1s1t the 12 s1tes descrlbed 1n th1s volume in two

d1fferent-ways. After read1ng f1nad reports on approklmately 70

-o

n

brOJects, we chose two s1tes that had successful outc0mes for fur,'

f1rst v191ts. We wanted to be sure that such successful prOJects _ere

[
o

- well represented in the caseé. stud1es. The rqnalnlng ten prOJects were

chosen w1thout knowledge of results from a hundred or so proJects\ ;
\I 6 "|l,-.*‘1' L

were completed by December 1978 We selejged the ten prolects to

‘ \represent d1fferent types of sett1ngs (1. .,‘un1vers1t1es, four—year—"

¢
. - . e . e \ -
. B - . . t. te . )
s 3
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- coLleges,vand two-year colleges) w1th proJect d1rectors of d1fferent

-

" academlc backgrounds (1Wg~,.tenured dnd untenured) ProJectSFwere
o ‘.' ,‘ ¢ - S . . - :
: selected at- random w1th1n these categorles.

w

coa V1s1ts to the progects,were made;elther by the evaluatlon-,

d1rector James Ku11k or by prOJect senlor research assoc1ate Cynth1a
ES . "v_' Jr

Luna or by both Kul&k made four v131ts alone, Luna made three alone,i

o t

they made f1ve 31te VlSLtS as a pa1r.- On one of the five v131ts, they

- i Y . .
N % 1.

"'were apcompanled by Frances Lawrenz, a memher of the adv1sory panel
A2 4 - . .

for the LOCI evaluatron._,The v1s1ts-were typ1ca11y one fu11 day in '

v

1ength, andfthey were made b&tween the months of October 1979 and

""~”"." N U

Fl

January 1980 f_..;-, e 7 ‘21 gaé'“l:

’

:.Tf A typ1ca1 v1s1t 1nc1uded a one-. to,two—hour discussion w1th the

cel . “~

prOJEct d1rector, meetlngs w1th other avaflable proJect staff members,

a meet1ng W1th e1ther a dePartment cha1rperson or\dean to d1scuss

v e

.

pro;ect effects on- the 1nst1tutlon, and meet1ngs w1th faculty

. o colleagues who may have been affected e1ther d;rectly or 1nd1rect1y by
a proJect.. When posslble, we also v151ted c1asses or facilities

fvaffected by the LOCI prOJect. Flhally, we collected any available
) proJect documents«and wr1tten mater1a1s on proJect sett1ngs. : .

. i a
The case Studles that -are presented 1n th1s volume ref1ect not

7;only/66r\71s1ts to the 31tes but a1so our read1ng of Project documents

and mater1a1s.a Before and after our visits, we tu ed pr0posa1s, '

reports; and-prOJect materialsg ' The . case stud1es ‘that follow

1 represent our effort to synthes1ze a var1ety of mater1a1s and L
s"@
y.Impress;ons into- 12 succinct sketches.

Y
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. . Chapter 2 -7 - - L

’

Individualiiing'Instruction

More than half of all proJects rece1v1ng LOCI funding were‘
. 3 &
deslgned tp rev1se teach1ng methods in college sc1ence courses. A
4 . /
substant1al number of these proJects on teach1ng methodology were
meant to 1nd1v1duallze teaching--to adapt 1nstruct:on'to the.

backgrounds and apt1tudes of, 1nd1v1dual learners. Most of the

Pl |

1nd1v1duallzed systeﬁs of 1nstructlon used 1n the progects were o

e

mastery-orlented and self—paced, ‘and they”relled(heav1ly ona

‘.1nstructlonal materrals.

1nd1v1duallzed teachrng. In the f1rsf proJect a teacher of astronomy

L4

used Keller s Personallzed Systqn of Instructron (PSI) 1n a sequence

of upper—level courses for maJors.‘ In the second proJect a physrcs‘
k]

teacher developed 1nd1v1duallzed mater1als so that he could offer

c 4

by

the third proJectoa communlty college teacher d veloped 1nstruct10nal

materlals that 1nd1v1duallzed both content and rate. of learnlng for

students 1n his" classes.

> ' . A'psI COurse Sequence in Astronomv- o
: L RS *A,'

The s1te for the PSI proJect in astronomy was a large state
' un1vers1ty in the Southwest Founded as a state normal school before
> R . \ :

the turn of the century, the 1nst1tutlon ;s-today the state s maJor ,'

e - \
research un1ver31ty as well &s 1tstaJor 1nst1tutlonagf publlc hrgher

several d1fferent low—enrollment science classes at the same t1me. "In.

4

’ educatlon,_\lt occup1es a\600facre campus W1th more than 120 buildings

- B

"o : 5. :
: ' N

g
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_ S - W , : , L
in a‘metropolitan-area of 400 000,_and is compased academically of

nine undergraduate schools and. colleges, a graduate school, a school

Y of . law, and a school of med1c1ne. Its mission is to serve the

.

——-———c1tlzens of“the state” by offering a well-rounded educatlon at the

v

R hlgher level. . . . R ’
' Ihe un1versity had a(recent gnrollment of more than‘l7,500-‘
-pundergraduates and.apprd;imately'BOOO graduate students, 300 medical,
‘students, and 300 law;students. Th1s enrollment was nearly equal to
the combined total enrollment in the state s six other. publld colleges
and un1ver51t1es.' About 90A of the undergraduates were res1dents of |
the‘state, and. almost 90% . of the undergraduates llved off-campus.
-7 Admission to the school was_not very competitive; recently the

university accepted 96Z“of”those who applfed. by“the:end of.the o
freshman year,v302,drop out; between 30% and 354 rema1n to graduate,
and about 35% of these go on to graduate school. |
The full—t1me faculty recently numhpred approx1mate1y 750
(exclud1ng med1cal school), and the student teacher ?atlo was 21‘to l
All faculty membérs reporteély held doctorates, and salar1es for
. professors were at the national average._ The un1vers1ty has no formal -
1nstructlonal or faculty development center now, but is beg1nn1ng to'l
:l rnvestlgate the poss1b1§1ty of establlsh1ng 4 formal- program., ' |
Released time for 1nstructlonal development proJects is occaslonally
-Aavallable.1 Faculty members apply d1rectly to department cha1rpersons,
. o) . -

and requests must be approved at the dean s level. Summer stipends -

for faculty have been avallable for many years,\but these\are for:

-

research rather than-1nstructional development projects. The.

) ] ) R o o 7. : s .
. university administrators we talked to reported having the most

B T ot N - R . — Y
R T . . IR
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d1ff1culty prov1d1ng equlpment and mater1als for course 1mprovement-- o,

»

proJects ‘ Even here, however,_the un1versrty s provost has_

. 3 T

2 ‘..

——4“;——_occas1 ally been"able ‘to use” dlscretronary funds to herp 1nd1v1dual T

o ..
- .

- faculty memberS. v } : :. h”'. o ’;. f o u& o o
T X . o ' EE YA.-\; '
The d1rector of the PSI proJect in astronomy is a member of %ﬁ ;3,_'

seventeen—person department of physrcs and astronomy. Teach1ng load

'v1n the department is usually n1ne contact—hours.per week .The

[y

department has offered the Ph. D in phys1cs srnce 1948 and the number

-‘of graduate students in physrcs recently numbered 56.- The un1vers1ty

- . P
N Lot

‘does’ ‘not have a separate graduate program 1n astronomy, and has only

\ -

: '
two full t1me equ1valent faculty pos1t10ns in thlS area.

v

-Background of the . Project o :, o '.; o "" "'3?1,11 s

- . The proJect director has had a long-standlﬁg 1nterest in methods *"}

\

" .of sc1ence teach1ng. Whrle pur§u1ng his. graduate degree rn astronomy

-dur1ng the early 70 s, he began tak1ng courses in educatlon to deepen;,
. , ll B ‘a‘ T .'...\}.'

-his knowledge of teach1ng methods. One of the new apprOaches he T

learned about‘was Keller s Personalmﬁed’System of Instructron Th1s
'w" \. ?v

. method s, emphasrs on one-to-one. 1nteractlon between a teacher and a

e . - i »

,_\.
M t

: .learner seemed espec1ally attractLve to h1m.v After attendlng a. week—

. , .

ong workshop at the Massachusetts Inst1tute of Technology fn 1972 to {.
. - . ’ P '

«learnlmpre,about PsI, he rece1ved support from the Presldent s Fund

~for’ Innovatron at hlS 1nst1tutron ‘to 1mplement th1s teach1ng/method in

two lower-d1v1srp/¥courses. The coufses he des1gned were. among the "l P
. . 5 e

first’ astronomy co&§ses g1ven by PSI 1n th1s country.- He developed;l

. o
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Hls 1nterests 1n teach1ng d1d not abate w1th rece1pt of the c 1"}
,.Ph D. and acceptance of a poSlE}on as as31stant professor in 1975.‘ Ip » ‘

‘thls new post he wrote an 1ntroductory astronomy textbook now g01ng___“m;i

R - (I

~
1nto 1ts th1rd ed1tlon. He cont1nued ‘to, seek out" oppor;unltles to L 129'

KY

1earn more about teach1ng, and took forlexample, a course on a‘

¥ B . [
‘% . oy . .

"Professor as Teacher" g1ven by the aSs1stant provost at h1s
."‘ ’ \,» ‘
1nst1tutlon. And he made every effort tq cont1nue the work on PSI

»v ’ ] '.\ \.I,',
, jthat he began as a graduate student. o o Zm
. S R 3, :
‘ The teachlng challenges he faced at h1s new un1ver31ty, however, ’7

N "~

. . were dlﬁferent from those he faced earller. As a graduate student,.:

- ‘.

"the prOJect d;rector taught courses 1n astronomy for non—maJors at one

Al

A of the most selectlve undergraduate schools 1n ‘the cquntry. As a m-g"'fg

3

' faculty member, theiprogect d1rector was’ respon31ble for teach1ng _I .

*  courses for sc1ence concentrators at a school with a w1de range of

_epartment had only two full—t1me faculty A\

] ‘_

students. Because h1s new
'jmembers in astronomy and lacked large research programs ‘in thzs,area,,- o

0
A -

. d .
role models vere few for these maJors 1n astronomy. But the project -

d1rector dec1ded that PSI could also help h1m in th1s new s1tuatlon. d.;'”;

+ To develop a PSI course, . a faculﬂy member has a. number of th1ngs.' <l

. to do.. selectlon of appropr1ate mater1als for 10 to 15 un1ts of

~ Lt B

1nstructlon, development of study gu1des for these un1ts, constructlon

~

‘e F
. ~ © e

of qulzzes, and revision and rerev1slon of mater1als.- All these

khlngs take t1me, and they requ1re supplles and materlals. In 1976

-

therefore the proJect d1rector dec1ded to get outs1de help 1n order to

f“flntroduce PSI courses in astronomy at h1s new 1nstltutlon._ He _
prepared a proposal for the LOCI program to develop -d year—long PSI

sequence in astronomy at the Junlor—senlor level. The proposal

i







-~ .' ‘ . ! .
requested approxrmately $lO 600 from the Natlonal Sc1ence Foundatlon.

The money was"to be used largely for summer salary (two months of

'full-tlme salary for two years) A small amount of money was to be
..iv e \

'-;Nfgkused'foritravel supplles, and consultants.l The proposed durationvof

.the prOJect was 15 months.

5, _ . " . . . .‘.'
) Lo . . .

Pro1ectsGoals :

"Améng ‘the’ prOJect d1recto% 8. concerns about upper-level astronomy
courses were these three. who was dearnlng the mater1a1 ‘how were

1they learn1ng,_and what were they learn1ng. Students came to the

-

prOJect d1rector s upper—level courses w1th a w1de range of
backgrounds. Some students did not have adequate preparatlon in
A'mathemat1cs and phys1cs.: The prOJect d1rector wanted all of h1s-

’students to learn astronomy, not Just those who . were well-prepared for .
X ) .

'work 1n astronomy. He also wanted these students to learn in thegway\\ -
or

. that astronomers learned--not by be1ng told but by f1nding out

v

the - prOJect d1rector, the lecture classroom encouraged pass1v1ty.

-Informal PSI classrooms were more llke astronomy labs., Ind1v1duals ff ,

d1scussed matters on a one-to-one bas1s, and teachers and tutors
_adm1tted the1r 1gnorance when they were unable to answer questlons

_ students asked And f1nallyn the prOJect d1rector wanted his . students

”to see the - ‘new v1s10n of the un1verse that astron0my was prov1d1ng.

ZHe thought that astronomy departments, especrally when they had only a'

b i
_,few faculty members, often falled to communlcate to student maJors the

exc1tement of the f1eld ,g :
.

o -

The prOJectadlrector 8 spec1f1c goals for h1s astronomy sequence

therefore 1ncluded'




‘f.ﬂl'a) to dev1se teach1ng methods ‘and’ mater1a1$ that wou1d be

. ' appropr1ate for the w1de range of students he found 1n h1s,
-c1asses, ’
“TLL . b) to make the act1v1t1es of the students 1earn1ng astronomy

PR Y

more s1m11ar to the actua1 act1v1t1es of astronomers at- work,

-

t . R

. . -

... e) to 1ncorporate new advances in astronomy 1nto his courses.

In accomp11sh1ng these obJect1ves, he h0ped to create courses that,
: . ‘ .
wou1d serve as work1ng models ‘that mrght encourage others at the

1nst1tutlon to restructure their courseé }'Vfﬁ_”1h ~.g15£;r;fﬂ.apm.:k
e ST R L g
&, y : LT S SR
Pro1ect Act1v1t1es'

The two courses. to be redes1gned w1th LOCI fundlng formed a

1 S

B sequence. The f1rst course in the sequence was The Solar System, the';
second was Stars and Galax1es. These two courses were fa1r1y new to.ﬁ
_the curr1cu1um at the prOJect d1rectdr s 1nstrtut1on.. F1rst offered tit

‘71n 1974—75 thex.were taught by the proJect d1rector in 1975-76 1n a = T

‘_conventlonal teaching format " The. courses. were usua11y taken by ) |
:junrors ‘and senlors--ten‘to f1fteen in each ‘course each term——and they.'
:were requlred for the maJor in astrophy81cs.¢ |

The proJeot was to be carr1ed out 1n three maJor phases The
first phase was ‘to occur dur1ng two summer months of 1976 During
th1s t1me, the prOJect d1rector 1ntended to def1ne obJect1ves, wr1te
unit study gu1des cover1ng these obJect1ves, and construct unit’ tests;
AThe second phase was to cover the 1976 77 academ1c.year when - the
prOJect d1rector 1ntended to teach the two courses us1ng the PSI
miterials. Durlng the th1rd phase, wh1ch was schedu1ed for sumnmer of

‘1977 the prOJect d1rector 1ntended to revise- the_course mater1a1s 1n

”llght of student eva1uat10ns made dur1ng the academ1c year,

|

| -
!

|

|
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The prOJect moved along on schedule and w1th no ma jor dev1ation
A
from the " progect director s plans. During the ‘summer of 1976 the

):.OJeCt director developed PSI ‘materials, for the two courses. During.

':fﬂ" the academic year, ‘he used’ the' bals when he 6ffered the;two -

courses. The courses operateg in typical .SI fashaon. AbOut 15

students 1n1t1ally signed up for the sequence.' Students were :

sophomores; Juniors, and seniors, and their backgrounds were mixed

-~

About half had the expected math and physics background but about _

Codes s ‘w ‘,,. ‘-n"

.half did not During the third phase of the prOJect the prOJect ff‘lf”g

‘_director undertook the reViSion of the course. The most serious o

o

- problem he encountered was one he had not ant1c1pated The tests’

constructed during the summer took too long to’ complete. Rev1sion of
unit tests therefore became a major task during the third phase of the

project. q;

Project Effects and'Evaluation
In his proposal to the LOCI program, the prOJect director

._:. described two instruments that he 1ntended to use to evaluate the. s
;effects of his work One was a questionnaire on PSI that he had
developed earlier for use in research on lower-level - courses in
.astronomy. The other was a. general 1nstrument for.evaluation of

_ teaching ava11able through h1s present institution s office of
institutional research .- - . l' |

;_For ‘the past three\years,thelproject director has collected -
_results from his PSI courses using these two evaluation forms. First
.;he collected data on the un1versity 8 course evaluation‘questionnaire.'

'For the sake of comparison, he. presented results frOm the PSI sequence

alongside results from the sequence-before-he revised the teaching
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method, Ratlngs for th1s astronomy sequence were qu1te favorable 1n

: both PSI and non—PSI formats. Students reported that they ga1ned

: ‘factual knowledge, mastered pr1nc1ples mastered the d1sc1p11ne s

"methods, developed problem-solv1ng skllls, and would like the

- 1nstructor for another course. The ratzngs forvthe'reV1sed course,

4 . -

: however were conslstently h1gher than rat1ngs for the non-PSI course.

S The proJect d1rector afso collected student responses ‘on the
specaally deslgned questlonnalre.'yS1nce 1tems on\thls questronnalre.‘
applled only to PSI 1nstruct10n, the proJect d1rector\was unable.to'
use th:g questlonnalre in his conventlonal courses For the sakevof

L \ o
'Icomparlson therefore, he. presented results ach1eved in the sequence

'

for maJors alongs1de results ach1eved in earller PSI courses ‘he: ~

des1gned for nor=sci nce maJors.~ Responses on th1s questlonnalre were

very favorable in both the sequence for maJors and in the course for

non-ma jors. Buf generally the responses of majors weré more favorable )

to‘PSI.'

On- our s1te v1s1t we. talked to students who had Just completed
the f1rst course in this" sequence, The Solar System. Their.
A

impressions of the course were,un1formly”favorable. The-students~

liked the lack of pre;surekand\the,opportunity for one-on-one

interaction with a teacher.. The students also polnted out that the

workload in the course was very heavy--about twice as much as in other’fs;

courses. One student‘commented,‘and othersfagreed that'the teacher

, was'important for. the, success of the course. He polnted out that the

'proJect d1rector was always avallable and was 1nterested in the work

of each student. - The student sa1d that he. could 1mag1ne this method

be1ng far less successful 1n the hands of other teachers The only



negat1ve th1ng that the stude ts sa1d about the\format was that it -

prov1ded only 11m1ted opportunltles for hear1ng bhe prOJect d1rector
: o \

lecture. They . sa1d that(é&xs was somewhat unfortunate because they

_ . \ - .
cons1dered the proJect d1rector to be a st1mulat1ng \and effect1ve'

. “\

1

’

lecturer.

.

: The prOJect d1rector also compared dr0pout rates 1n PSI and non- :

s

PSI verslons of the course, "and found .no d1fference. ‘He also-not1ced

»

no d1fference in course enrollments in PSI and non-PSI vers*ons of the

a

course -or- in. grade d1str1butlons. Hg ‘was notvabLeqto make formal;‘ »

ach1evement compar1sons; The course sequence that he rev1sed§&as3

newly 1ntroduced at the 1nst1tutlon so there was no tradlblon of .

exam1natlons to'bulld on. The prOJect d1rector estlmated that the

v P

>

cost of teach1ng the course sequence by PSI m1ght be about 207 h1gher

' “than"- the cost of teach1ng by conventlonal methods.. The ma1n reason

‘ for the h1gher cost was the large amount of time spent w1th students.

.
>

At conferences and meet1ngs, the proJect d1rector told other
o . . g ‘
1nstructors at other 1nst1tutlons about, h1s PSI work. A number of

these 1nstructors requested cop1es of the mater1als for. examlnatlon
and several adopted the mater1als for use at the1r 1nst1tutlons.
Although pleased about th1s off—campus use of his work, /the prOJect
d1rector was somewhat d1sapp01nted that h1s work has not had more

E .effect w1th1n his own 1nst1tutlon._ Colleagues w1th1n h1s own
department have not used h1s methods and mater1als, and he has had

only small successes so far 1n conv1nc1ng others outsrde h1s C e : .

departmentltg\experlment w1th mastery-or;ented teaching."

)
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Slngle Instructor Mu1t1—Leve1 Instructlon ; B

[

‘The|proJect on s1ng1e'1nstructor mu1t1-1eVe1‘instruction.took

Pl

_.place at a nonsectar1an Chr1st1an 11bera1 arts college w1th a student
. p \
body of approx1mate1y 1500, d1v1ded almost equally between men’ and

g

women, Founded 1n the m1dd1e of the n1neteenth century .as a college"f

a
1

for women in a sma11 Mldwestern town, the 1nst1tutlon moved at the:“_

“turn of the~century to.1tsjpresent rural sett1ng;v Today the college

. .
I - &

occupies a 240facre campus that'fnclude%_an eight—acre lake and a.’

-, woods.. Nearly half of the bu11d1ngs at the college have been

v ¥ o

o constructed 1n the past f1ve years.f Although the, physrcal campus has‘

A

‘ changed over the years, the college s commltment to evangeblcal

'Chr1st1an1ty hasfremalned f1rm. A11 students, regardless of re11glous‘

'aff111at10n, are expected to attend chape1 serv1ces three t1mes a

'week._ Commﬁnzty eXpectatlons 1nc1ude abstentlon from use of tobacco, ,Q
- v

a1

,'a1coh011c beverages, profane 1anguage, and from danclng and gamb11ng.v .

o, About one-th1rd of the students at the college are res1dents of

- , ¢ 4

thejstate, the rest are from‘out-offstate.g About'SOA of the students

live in residence halls on.campus;_ They pay approx1mate1y $4209 a ,

year for tu1tlon and fees, reom and board, and books and supp11es.

By

Adm1ss1on to. the school is cdmpétltlve. Recently, the college

t

rece1ved 733 app11catlons, accepted 640, and enrolled 45¥”freshmen.
&, i \\’9" .o
Enter1ng freshmen averaged'460 on tha verbal sectlon of the Scholastlc

"_Apt1tude Test and 496 on the mathematlcs sectlon. At the end of the

freshman year, SA drop out 65/ rema1n‘to graduate,iand about 50% of

the graduates ‘g0 on to graduate or profes51ona1 school. - .

0
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e e s
‘members are at the national average;' fhefcollege supportsCthe,
‘teaching improvement efforts of its faculty in'a number of ways. At

- the request of a faculty member, for example, the dean of 1nstruct10n
>
wlll prov1de released t1me durang the January 1nter-term for

development of a new course, new course mater1als, or for other
. .

~ . —_— -

Vfaculty development,activities;' A program supported by a two-year\

grant from the Lllly FoundatlonAalso encourages faculty development

..

act1v1t1es.' Dur1ng the summer of 1979, this grant prov1ded st1pends

‘of between $500 and $1000 to about 10 faculty members to work on ak\

! Y

1nstruct10nal prOJects.‘ ‘The. Lllly grant aIso prov1ded funds for a
three-day conference on teach1ng held before the start of fall classes ‘

¢ “

for faculty at ‘the - college. Called the Colleagues College, the
-t . L
conference featured m1n1-courses ‘an teaching methods, on 1ssues in.
VT teach1ng, and on course content._, ' '
5, " ) <. . . .
The college has developed a soph;stlcated course evaluatlon
e '. ’T-—A‘"
R system through wh1ch faculty members collect student reactlons to
Y Lo
the1r teach1ng, 1nterpret evaluatlon results and plan strateg1es for

1mprovement Faculty members f1rst dev1se the1r own student course
: evaluatlon forms uslng a catalog of 1tems 51m11ar to the ones in

Purdue Un1ver51ty s cafeter1a system (Se1bert, l979) or’ The Un1ver51ty

Y - R -

'3“of M1ch1gan s Instructor-Deslgned Quest10nna1re (Kullk 1976). Forms

?5 are computer—generated and student responses on the forms are also
4 \ . v o
tabulated by computer.‘ Ass1stance in 1nterpretat10n of results is ¥

- avallable from the cha1rperson of the psychology department who ,1‘

serves as the college s consultant on. evaluatlon. In addition to . . .

help1ng 1nd1v1duals 1nterpret evaluatlon results, the psychology

..




10

'_department cha1rperson also offers tra1n1ng sesslons for other P

) phy31cs and ;nf*?matlon sc1ences

—— v

'.departmenp chalrpersons on 1nterpretatLon ‘of evaluatlon results.

’

Background ‘ T .

“VThe proJect d1rector is presently cha1rman of the chem1stry

’department at the college. When he developed his proposal for LOCI

fund1ng, his pos1tlon was professor of chemlstry. A graduate of the

college h1mself he became a member of the’ faculty after rece1v1ng hlS ,.f-

. wPh.D.‘ in 1966 In add1tlon to teach1ng in the chemi try_department,

- "v
~ .s -

”:l the proJect d1rector holds JOlnt app01ntments in- the iepartments_of,;g'

The sc1ence departments at the college are generally small'in

sizet Chem1stry is a three-person department, phys;cs also has ‘three

departmentﬁmembers. In 1975 when the proJect d1rector prepared hlS T

LOCI proposal, only four or f1ve students were. graduat'ng each year

: w1th a- degree in chem1stry, ‘and only two. or three stude ts a year '

5

'course in 1nformatlon systems - (M1n1—computers) The three courses

-

..:graduated with a maJor in” phys1cs.. Good-sc;ence fac111 1es have ‘been

2

ava11able at. the college, ﬁowever, sfﬁce the\completlon of a’ scledce‘

¢

‘center in 1968 The sc1ence center con31sts of a rectangular four—

L .

level.structure, avlecture-room complex, and a.solarium—animal<wing.'
. . . 3 : B L ‘,‘._

The'building houses the,departments‘of chémistry, physiés,

mathematics, biology, aid information systems. - - \‘f'{_ e

In 1975 the project:director was'concerned ahout the future of

three-of the courses,he taught: ‘a phys1cs course (Introductlon to

:Electronlcs), a chem1stry course (Sc1ent1f1c Instrumentatlon), and ‘a

\
1}

were upper—d1v131on courses that used expen31ve equ1pment Each?

_ requ1red a heavy 1nvestment ‘of t1me from a teacher, who had to

Al
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superbfse 1aboratOrfes-and the use'of equipment Although the three =

a,

1

"~courses were 1mportant elements in sc1ence programs at the college, I

-each served- a very small number of majors “each year.; Introductlon to

Electronlcs, for example, was offered four t1mes between 1970 and - -

1975 This course had enrollments of three in 1970 f1ve in- 1971

-

N - e e e e S
— \ T

four in. 1972, and three in 1973 . T -; ‘,&Tw;

The’ prOJect director felt that these courses could serve larger.
- numggrs -of students if they~were offered at several dxfferent levels'

at the same tlge. Introductlon to Electronlcs, for example, m1ght

' i

appeal to medical- technology students in add1t10n to 1ts more T

trad1tlonal cllentele of chemlstry and phy91cs ma jors; M1n1-computers
R |
m1ght attract students maJorlng in chem1stry and phys1cs as. well as

~ -

‘

1ts more trastlonal audience of students in mathemat1cs,‘computer

o sc1ence, and bus1ness, Sc1ent1f1c Instrumentatlon m1ght appeal to'

A \ ~ ’

-

premed1cal students w1th a var1ety of maJors and backgrounds.‘ To . d‘.\\ '

—— A

iserve the. vary1ng backgrounds,‘abrlltles, and 1nterests of students,
the prOJect d1rector proposed what he called Slngle Instructor Multi-
,kfj Level Instructlon for Low Enrollment Courses (SIMILEC) Th1s ;%%roach

' was meant to enable a s1ngle 1nstructor to offer 81multaneously

several sections of a course d1rected toward d1fferent aud1ences.
J ‘ .

SIMILEC ‘was .to use- educatlonal technlques 31m11ar to those used
by Keller and hlS colleagues in their Personallzed System of
Instructlon (PSI) Keller and his assoc1ates or1g1nally used their

_. . Y
- - ~_method w1th lower-d1v1sron courses with fa1rly large enrollments, but',

by the m1d-sevent1es PSI had been adapted to a w1de var1ety of areagri
and teaching 91tuations, andmthe project directoribeganvto_wonder'
about-its'applicability to courses with very small,enrollments.‘ He'

¢ ’ ' . ' . °
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, fructor or 1mp 1r1ng the overall effectlveners—of\hr‘igllff

finally. concluded that technlques such as those useﬂ 1n PSI m1ght

B

o

1'enable a slngle 1nstructor to offer two or more small enrollment

7'courses 1n the same;place at the same t1me w1th0ut overload1ng the'g\

_',.,
°

¥ R .
s .- . T

'ﬂlteachlng.- There was noth1ng novel about 'students workrng in the same

‘college classroom on d1fferent un1ts of mater1al Keller and bthers o

-had shown many t1mes that this could be done. But in Keller s classes

- funds were to.be u

4

' all students were worklng through mater}al that was part of the ‘Same

.sequencea What the proJect d1rector wanted to demonstrate was that <

d1fferent students could work on d1fferent sequences of course

. ’
mater1al in 2 s1ngle classroom at the same t1me under the d1rectron of -

¢

a- s1 1@ teacher. L I ._}
The prOJect dlrpctor requested $20, 600 from the LOCI program to-

¥

1mplement h1s 1deas about srngle 1nstructor mult1—level 1nstructlon.

v

'Staff members for the SIMILEC proJect were to 1nclude the proJect : Q@

d1rector,'another faculty member from chemlstry, E\o faculty members

from physrcs, an(d. one from the biology department Most of’the NSF

-

ed for full or part1al summer salar1es for these

\

- faculty members. A small part of the NSF money was to go for

‘laboratory and 1nstruct10nal mater1als. As 1ts,contribut40n to the

,prOJect the 1nst1tutlbn waived all 1nd1rect c:;%s and prov1ded

secretarial support for the proJect The prOJect director proposed a

"15—month.duratlon-for~the proJect--from July 1976 through September’

1977.

”Project Goals and Activities -

“The main objective of this project wasfto'increase the enrollment

in three science courses by making these courses accessible to.

ey

2 2 _‘: ‘Jui
5 oy
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- students with vary1ng needs “and backgrounds. The proJect d1rect0r

. ord1nar11y no qua11f1ed assxstants. The prOJect d1rector 1ntended to

_fhoped to increase. enrollments without 1n¢reas1ng 1nstructlonal costs

-

and w1thout 1mpa1r1ng the qua11ty of 1nstructlon. The proJect

: y o

'd1rector hoped that the mater1al he dev1sed for low—enrollment courses
N ' /

would also be useful for students in 1ndependent study courses.

F1nally, he expected to be able to use SIMILEC modules to tra1n hlgh—

ab111ty students to work as’ asslstants for certaln phases of advanced

.
-,

sclence,courses. For example, Cell Physlology-and An1mal Physlology

were senlor blologlcal courses at the college for wh1ch there were ';.'“

e

./"‘"\

use SIMILEC modulés to ‘train h1gh-ab111ty students in. certa1n areas of -

3 we
R . RE

1nterest so that these students could then serve ‘as - assrstants 1n-.
, : SN

these areas when they took the senlor blolog1cal courses. S
. ' >

. ~
e

S From the flrs:QE;:: proJect d1rector planned to 1nvolve hls Y o
colleagues in SIMILE t1v1t1es.‘ The 1nvolvement of other. faculty

. F’é"s

members wou1d br1ng several d1fferent perspectlves to the modular '

mater1als. When offered in the conventlonal manner, fOr example, the

proJect d1rectqr s course on sclentlflc 1nstrumentatlon presented the

o, N ',-t

expert1se and perspectlve of a- s1ngle dlsc1p11ne. As'a modular

T

"course, sc1ent1§;c 1nstrumentatlon was to reflect the v1ewpolnts of

The pro_]ect. or ﬁbegan wr1t1ng mater1als for his- three / .

'_courses dur1ng the summer. of 1976, and he cont1nued wr1t1ng thr0ugh ;

L v

' the summer of 1978. By the- beg1nn1ng of the 1976 academ1c ye ar, hé

*

had completed enough mater1al to offer Introductlon to Electronlcs and ’

B
S

g
+ L. ) . 'y

. B . ) ' . e C 2 ‘- .

‘
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Sc1ent1f1c Instrumentatlon through SIMILEC Progress‘on'the'course:in;

e ! . ) _.__‘ 4 ..

r! - ' P
Informatlon Systems was Somewhat less smooth Computer technology

advanced rap1d1y du¢1ng the years of the SIMILEC proJect. At the~

start of the proJect m1n1—computers were an exc1t1ng new devslopment
Y . . '-1~
I b Co Rt e

»

in computlng, by the.mlddle of‘the grant perlod m1crocomputers were,

e 5l e

snatch1ng atténtlon away frOm the m1n1-computers.; Instead of wrrtlng
. A

l‘

‘"_materlals for a coursexon mlnl—computers,,therefore, the ggo%eab

. L \n’ ‘
~, P . 41

S S .
d1rector deve ped mater1als for a‘new coursef fntroductlon to . "jgf;
M1crocomputers,-and offered thms course fOr the f1rst t1me durlng
Janua.ry ]_978_ T o Lt s o s -‘7 }4:,..,_Y ._“4;':,;: .1'._. - :

- ';g PR S N S P -

Thé faculty members in chemlstry, physlcs, and blology also
b .- ‘ !

.I, ! ' ,,‘,‘;

authored modules on. the RIOJeCt.' The faculty membet in blology

L - d
y , o

Y3

developed 51x modul s on the use of the physlograph three on the -

atom1c absonptlon spectrophotometer, and two on use of the o

oscllloscope 1n recordlng bloelectrlc potentlals. The -two faculty
members in phys1cs wrote modular mater1als on electron m1croscopy and
on.X-ray fluOrescence snectroscopy. F1na1ly, the faculty member in

' .. 5 v

chemrstry wqote modules on’ enzyme krnetlcs. . ﬁ? ;)
. 4 L ’ ‘e’ ! SN

ey Theﬂmaterlals were. rev1sed after~tbe1r 1n1t1al uses, and are

PO I

- f day employed 1n varlous ways atuthe.college. The prOJect d1rector.

. uses the mater1als in regularly scheduled mult1-level 1nstructlon

S
. .
~ A\ ot 7

couﬁses. One'of the physzamstsmwho worked on the prOJect uses hls,

mater1al ‘on. X-ray fluorescence 1n 2 supplemental mode in h1s course, 3

1y .
L 1 . { LR N ..

.the other uses his materlal w1th 1ndependent study students.- The.
o et -t 51 . . p @ |,' : -
fﬁaculty member from chemlstry who worked w1th the prOJect d1rector on

SIMILEC uses the mater1al ‘he developed on enzyme k1net1cs to



. - . o . . ) . ) ,, - o
.

-

'substitute for lecture teaching for one week in hls'course. The
>§ blology professor uses h&s mater1als w1th 1ndependent study students.

¢ . . rd P e g | . DN ]
. . s

Evaluatlon

l:"' Although the evaluatlon pLanned for SIMILEC had several ? . _.'f'fﬁﬂb
‘ . K o
components, 1ts maJor focus was on- student enrollments.' The proJect

‘was meagt to increase the number of enrollments and ‘the d1vers1ty of

students in.three ‘courses. The proJect d1rector planned to compare

B}

» ’ enrollments and maJors in these courses before and after SIMILEC as a
way of evaluating the effect1veness of hls work. He also wantgxito be

; sure ‘that the quallty of his teach1ng did not suffer with. SIMILEC s0
he planned in add1tlon to collect student evaluations from the rev1sed

. ~ .
courses. ' o - e .

ERLT A
v Lleoa . . “.

The project’ d1rector s summary of enrollments in his three
courses shows the impact of SIMILEC. Before the use of th1s teach1ng-
method enrollments 1n Introductlon to. Electron1cs, for example ‘were
three or four students per. year.‘ The students were phy51cs or

‘chem1stry or mathematlcs maJors w1th good preparatlon for th1s course.;,"

4 "5" : - -
W1th the use of 11m1ted SIMILEC mater1als in 1975 Introductlon to

'fl;v Electron1cs was offered at essent1a11y two fevels. One level was'
taken by s1x students w1th a\strong background 1n electron1cs-~two:j . B
s students maJor1ng in- phys1cs, two in chem1stry, one in mathematlcs

and one in. b1b11cal 11terature. The sectlon for students w1th less S
: MR

prEparatlon was also taken by 91x students-—one student maJor1ng 1n

blology, one in phllosophy of rellglon, two in bLbllcal 11terature,;;

M -“. S

VRS
‘one in bus1ness and 1nformatlon systems, and one in- ‘medical v

technology. : : | -:;n o _ ""?:. e

SYASS I I
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In sxbﬁeauent years, the prOJeCt d1rector has contlnued to offer ;vﬂ
! ..Q_v..‘ ot

s

cmult1—level 1nstructlon in Introductlon to Electronlcs-—two sectlons
-5 im, 1976 two in-1977, three in 1978 two 1n summer  of 1979, and two 1n

'the regular term:of 1979.J Enrollments in th1s course were: 12 in d

_71976 13 in 1977; 13 1n 1978 6 in. the summer of 1979 and 12 in 1979
. . 4 o
C dur1ng the regular term. The other courses offered through SIMILEC-—.lL.'.

1L'
I ”, - "4

ffSc1ent1f1c Instrumentatlon and M1crocomputers--showed a, s1m11ar growth

.
i

in- the number and d1vers1ty of student enrollments.

The proJect d1rector also collected tabulated and’ 1nterpreted

.student evaluatron forms from the two levels of Introductlon to ..

»-Eiectronlcs 1n 1975, 1976 and 1977 In general, students'responded

N o

7favorably3 ol;he class and to the teacher. Reactlons were eSpeclally;;

s | b

'b‘:prable ln the level of the Course taken by students w1thout strong‘“*‘

'2; ‘backgrounds.. Out of the 8ix students s1gned up for thlS SeCth'f}\,vh S

:-

1976 for example, ‘two responded "strongly agree" and four responded .

agree" to the course evaluatlon 1tem, "Overall th1s course is’ among

. xS

‘the best I have .ever taken.f Student evaluatlons reéelved from other'-'
. ) i .
rev1sed classes were also favorable. The proJect d1rector noted -

\"L‘,'.--

‘ -

"'however, that student reactlons to the three ouises were ne1ther more"

offered w1th SIMILEC mater1als.“~;p"
.. \ ., .

Studeht evaluatlons of the SIMILEC courses showed ‘one area of
. Y \ .

dlssatlsfactlon, however.. A number of students commented that these '_"
-oourses'required too much.time and~Work;~*Students with strong ’ o

backgrounds for Introductlon to Electronlcs were especlally emphat1c .

7about this polnt In’ an effort to 1mprove thls aspect of hlS course,p?
the proJect d1rector has'recently asked students to keep "da11y logs",

.9 ';‘ ;'

. S ER . . Ca S, \
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of the tlme they spend on, the course. The proJect d1rector hopes 'to

: - i
-~ ¥, .»V

be ab1e to use the data to schedule course act1v1t1es in" the future.

Workload 1s also a problem 1n the other two courses-—Sc1ent1f1c

L

Instrumentatlon and Mlcrocomputers--and 1t has occurred as. a weak

——- p%%nt—ln“evaluatlons of other courses that the prOJect d1recé§r has
offered The‘prOJect d1rector has a reputatlon of be1ng an excellent

“but demand1ng teacher.

.gﬁ% . ) AR -
'%ﬁy.' ' Flnally, the proJect d1rector wan!ed to establlsh for h1mself

that students learned ‘}much in SIMILEC courses as they had in the

L

courses offered before they were rev1sed He therefore 1ncluded on

{
Y ,.‘-

the progress - qulzzes for students w1th a strong background in

: electron1cs some questlons similar to ‘those used on tests g1ven before'

'development of SIMILEC mater1als. Slnce student performance on

- Sy
“ .

: .',': _'l
thab;students work1ng w1th the new format were masterlng mater1al

,slmllar to that mastered by students who had taken the course 1n the

more. conventlonal format. - L , ',.f R

e An Ind1v1duallzed Soclologv Course at a Communlty Colleg_

Th1s proJect took place at a communlty college located in the

~‘downtown area of one of the maJor c1t1es in the South. Establlshed in
R ,1966 as the f1rst 1nst1tutlon 4n a seven-campus dLstr1ct, the college

'has in. the fears 31nce earned a natlonal reputatlon for some of 1ts

;1nnovat1ve approaches to educatlon. The m1sslon of the college is to ,f

Hfmeet the var1ed educatlonal requlrements of the grow1ng metropolltan

communlty that 1t serves. To meet these needs, the college tr1es to :

T

~

_develop educatlonal programs tallored to each student s needs,_ )

',ab111t1es, and ambltlons. e L X A e

- progress qulzzes was satlsfactory, the proJect d1rector felt conf1dent .



'senlor colleges and un1vers1t1es, others are for students maJor1ng 1n

L “he 4

L1ke other.cbmmunlty colleges, the programs at th1s 1nst1tutlon .'

'h fall into. three broad classes. Some of the programs are for studentsi"

'maJor1ng in’ tradltlonaI academ1c f1elds w1th courses transferable to

13

'techn1cal-occupatlonal _programs_ des1gned to g1ve_the studentca degree__m;—m

want to enr1ch the1r 11ves e1ther vocatlonally or avocatlonally. ,In T

. and’ a JOb in one or two years, and Stlll others dre for students ‘who

.enroll 1n cont1nu1ng educatlonal or non—cred1t courses becauge they

\"

'addltlon to 1ts .more conventlonal offer1ngs, the college offers .

classes in downtown off1ce bu11d1ngs for employees, classes in the
county Ja11 for both 1nmates and Jallers, and classes at both pub11c

and pr1vate h1gh schools for senlors.,

The college had a recent enrollment of approx1mately 6000

- students,'and the students were of all types. About one—th1rd were
‘enrolled as full t1me students,'and two—th1rds were enrolled part-

Tt1me.' Fewer than half the students were between the ages of l8 and

25. ° Two—th1rds of the students were women, and approx1mately half S

were frOm m1nor1ty backgrounds (43A Black and 9% H1span1c) Recentlyﬂf

'f1500 students appl1ed for adm1ss1on, 99% were accepted and 65A of

those accepted enrolled Approxlmately 634 of the freshmen returned

P

. the next year, and 454 of the enter1ng class graduated

The faculty cons1sts of approx1mately 160 full t1me faculty

,members and 190 part t1me teachers. Most full—t1me faculty hold the

' ~master s degree, . The college helps support the 1nstructlonal

Al
1mprovement and professlonal development act1v1t1es of these faculty

.members by mak1ng avallable product1v1ty awards and summer prOJect

_ awards.' The product1v1ty awards prov1de funds for 1nstructlonal
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- materlals, supp11es, and equ1pment but do not prov1de salary support.

Lo

The summer proJect grants prov1de st1pends for faculty members worklng

on course development dur1ng the summer months. Add1t10nal help on

]

1nstructlonal proJects is ava11able from the. college 8. 1nstructlona1
development speclallsts, who consult on development of materLals, and
from 1ts techn1cal spec1allsts, who prov1de help on pr1nt1ng of -
,.{. h: mater1als., Released t1me 1s generally not ava11able for course and
| profe831onal development activities, Faculty members‘are expected to
develop and 1mprove courses as part of the1r regular workload

-

Background of the Prolect

The faculty member who d1rected the LOCI proJect is currently ‘an
1nstructor in the soc1al science d1v1slon.. He rece1ved’h1s master s
degree in soclodogy in the m1d-slxt1es,.and taught at the h1gh school'
and commun1ty college levels before tak1ng hlS present p081t10n in ,.
1973 The soc1al sc1ence d1v191on that he JOlned 1ncludes the :
dlsc1p11nes of psychology, pollce sc1ence, government hlstory, and

‘soclology. There are ten- full-t1me faculty members 1n the d1v1510n.

“‘-.i In 1974 th* proJect d1rector rece1ved from the cha1rperson of hlsg.

\, .

d1v191on some 11terature from the Natlonal Inst1tute of Soc1al
Sc1ences descr1b1ng a program oflgrants to be awarded to colleges and
un1vers1t1es for exper1mental programs in exper1ent1al educatlon. The 2
prOJect d1rector prepared a proposal in- response'to the- sollc1tatlon,'
) and in 1975 he rece1ved fund1ng for hlS prOJect. The purpose of the
proJect was to de81gn and rmplement a course to meet the educatlonal
needs of both law enforcement off1cers and pre-profe891onal studentS'

-

serv1ng l1m1ted 1nternsh1ps in soc1al agenc1es. The course was to_
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‘include both seminars and work withvindividualized materials, called

alternative learning packages.

In-his report on this_project,‘the‘directorVWrote'that‘the

seminars "were probably'the most rewarding experience he had ever had

a8 an educator.““fThe seminars‘did-not cover a "lot of material," he

wrote, but. he felt conf1dent that they produced changes in f

o part1c1pants that would be of endur1ng value. The flex1bly scheduled

work on alternat1ve learn1ng packages, on the other hand, assured the ‘

N .a

‘:proJect d1rector that the program part1c1pants covered course content.'

: combrnatlon;to the prOJectvdlrector.

v

" The two elements—-sem1nars and 1nd1v1duallzed work--seemed a potent

v

'The success'of'thls”effort stimulated-the project director to‘
th1nk about redes1gn of his 1ntroductory soclology course., He hoped

to extend the sem1nar approach to th1s course, and to des1gn the

1nd1v1dualﬂced mater1als that were necessary for the success of the

1

- \

sem1nars. But he needed money for mater1als and supp11es, and he

needed‘free time’ to construct mater1als and to lay out the course.‘

'The proJect d1rector therefore contacted the resource development

off1ce at the college d1str1ct headquarters to learm about external
. [ I

fund1ng agenc1es that m1ght prov1de support for this proJect. He

,1earned that NSF 8 LOCI program was a poss1ble fund1ng source.

H1s LOCI proposal descr1bed a proJect to . develop a self—paced

‘system of 1nstructlon for 1ntroductory soclology.: The proposal

'requested 37300 from ‘the Natlonal Sc1ence Foundatlon. The

{1nst1tutlonal contr1butlon to the proJect was listed as $3600. .NSF

,funds were to cover released t1me for the pr1nc1pal 1nvest1gator

,.‘-

dur1ng the academ1c ‘year,. salar1es for an ass1stant and a secretary,

13 .
k4

300



'and costs of 1nstructlonal mater1als. The proJect was: scheduled~for
completlon in seven months and was to start in September 1977._';

i

Pro1ect Goals and Act1v1t1es

The purpose of the proJect was to de51gn mater1als for a self-

v_;paced and 1nd1v1duallzed course in 1ntroductory soclology. These;ﬁ‘f
'mater1a1s were to 1nclude.'_; o b o y-- -
.a)~ A Teacher”s Manual-;Thls'would contain instructional |
; materlals, references, repr1nts, and 1deas about ways to
» 1mplement a self-paced course, |
:b)f_A Student Resource Manual--Thls would 11st non-pr1nt med1a
' mater1al,-relevant read1ngs paper. top1cs, research top1cs,'f
and other elements that a student m1ght use to. construct an .

1nd1v1duallzed study program. N

. .

c) A Gu1de f°r StUleng Tethook Material-?Thisfwould contaln'

'obJect1ves and self-tests for seven textbook modules.'

'

The proJect d1rector expected these mater1als to be helpful to other ..?

teachers of soclology, espec1ally staff members on the three new

'campuses of the college d1str1ct whether .or not - they chose to teach a

Pl

-self-paced flex1ble entry course..~

The prOJect d1rector, however,'1ntended to use the mater1als 1n a
3
”[truly 1nd1v1duallzed fashlon.- H1s 1dea of 1nd1v1duallzatlon went far
. < .
_beyond the conceptlon embod1ed 1n Keller 8 Personallzed System of

. .

Instructlon. The Keller plan allows students to -move through a course

-

fat their own 1nd1v1dual rates, but all students follow the same

sequenceﬂof course mater1al -Content 1S'not 1nd1v1duallzed The .

.‘ .

'proJect d1rector planned to 1nd1v1duallze both pac1ng and content 1n '

g h1s soclology course,. In consultatlon w1th the course 1nstructor,'

¥
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each student was to develop an 1nd1v1dual contract, spec1fy1ng papers

LY
-

‘to be: read sllde-tapes to be v1ewed sem1nars to be~attended and so -

EOEY

- on.’ The only common requ1rement for all students in the course would

be demonstratlon of compEtence on seven un1ts of textbook mater1al

Resource manuals for students and teachers were necessary because the ;[

[N

1nd1v1dual contracts were based on the mater1als 1n these manuals.
Gu1des for study1ng textbook mater1als were also necessary. because of

the requ1rement of mastery of textbook mater1al.

The progect d1rector also 1ntended to perm1t flex1ble entry into

\
-

his courses.y In th1s fespect too, he went beyond many Gusers of

k]

| 1,1nd1v1dualxzed systems of 1nstructlon. He hoped to be able to let o
students enroll in his proposed course- on the f1rst day of each month
'~Learn1ng contracts would then be s1gned and students would proceed

through the1r 1nd1v1dually des1gned programs at the1r own’ rate in .

.0 v + . :

4the1r own fashlon. Students would ex1t from the course when the terms'

.of the contract were fulfllled. o
The proJect dLrector,eempleted prOJect act1v1t1es on schedule.

He wrote the manual of resources. for teachers, the manual of resources

~ for students, and the gu1de for study1ng textbook mater1al He also
- purchased cop1es of films and s11des for an 1nd1v1dual study cgnter,

'and obta1ned copyr1ght waivers fOr mater1als to be dup11cated
: Support from college personnel was’ necessary for completlon of the

prolect.on t1me. "The- college 8 1nstructlonal deve10pment speclal/ltJ"

asslsted the proJect d1rector "in develop1ng semlnar presentatlons and -

I

‘in wr1t1ng sectlonsuof the learn1ng packages.. Secretar1al staff

Dt prov1ded the help necessary for techn1cal preparatlon of the’

B mater1als.

e . Ty e
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G The resu1t1ng documents represent an 1mpress1ve ach1eVement. The,

,-)

343—page Resource Collectlon for Soclology Teachers conta1ns. o

a) 15 sem1nar top1cs, each w1th suggested questlons for a

,' _d1rector s use of f1ex1ble entry Lnto h1

d1scusslon—1eader,

v

'“3b)' 19 exerc1ses for test1ng student ab111ty to analyze and

1
[

syntheslze concepts and theor1es of 1ntroductory soclology,

>

14:; '.) 41 1earn1ng packages each cons1st1ng ‘of a learn1ng sourcef:

) - i - :%
= (é g., arr audlotape or. read1ng), a 11st of obJect1ves :

‘ '- K - -

h spec1fy1ng what 1s to be 1earned, and test questlons to. o g

‘“ measure mastery bf the obJectlves" _" _ f A fl

: ﬁ)' 12 des1gns for~oyerhead transparencles,_:'

"fé)_ 4 append1ces conta1n1ng forms used 1n 1nd1v1duallzed

AN : a_

.o

1nstructlon, such as 1earn1ng agreements and agreements on°

flexible entry, : L

;f)' numerous gu1des to- use of these and othérimaterials in
teachlqg. ’ T - w:“»:'.“--.

Addltlonal mater1a1s that complement those 1n the manual for teachers

-

“"were conta1ned 1n the 45—page Resource Manual for Soc;ology Students S

;vand the 56—page Textbook Study Gu1de. r:}ﬂjilif'“fi?f?iiaf ‘;

o

~.‘

When the proJéct d1rector teaches 1ntrqductpry soclology, he uses:

,these mater1a1s 1n th!flnd1v1duallzed manner.‘ He has however, ‘had to
S - .

';make some accommodatlons to 1nst1tut10na1 polrcles 1n the use of the

R N
e

_mater1a1s. Ihe state 8 formula for fnn ing on the bas1s of 'jf.f‘; .

Ve
‘. -

>

"headcounts" on certa1n dates, for exam ﬁhonstralned;the project

S

course. Completerfwr_;;siig_/ .

"a'flex1b111ty in. entry 1nto the course m1ght,i_ve caused some reduction“

a.

': in fundlng.' So far, however, the prOJect d1rector has been able to .

A
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o .

. \

'meet,such requ1rements w1thout compromlslng h1s or1g1na1 vision of

]

‘1nd1v1duallzed 1earn1ng programs for h1s students.,

The prOJect d1rector is- sure that he w111 get cont1nued use from

'use of proJect mater1als..

' his mater1als in, h1s courses 1n the future., Inst1tut10na1 changes ;

\ -

', could . change the way that he uses these mater1a1s however. A

”'poss1b1e reductlon in serv1ces ava11ab1e from the college ] 1nd1v1dua1_\i_;

study center, for example would affect test1ng in. his codrse. But.
. -

'._'hxs proJect mater1a1s are d1verse and open to many k1nds of uses so

.the prOJect d1rector doubts that an& 1nst1tutlona1 change would make

the materials. comp1ete1y obsolete in, the foreseeable future.

i ,
" The proJect d1rector has not yet seen- much“use of th mater1a1s

9 -

"by h1s colleagues._ One part—t1me and one fu11—t1me 1n$tructor 1n

another communlty college 1n the d13tr1ct uses the mﬁterlals in

‘ .teach1ng 1ntroductory soclology, but fu11—t1me 1nstructors on Ebe
'._\~ . . ! \

-prOJect d1rector ‘8 campus have not made any use of the mater1a1s._ In

>

-the future the proJect d1rector 1ntends to make a greater effort to

inform the part—t1m 1nstructors 1n soclolog about hxs approach to'
. ﬁ Y

-teach1ng.; He be11eves that these 1nstructors wou1d prof1t most from

-

- .".__%.-' -- LA !
The prOJect d1rector 8 methods have 1nf1uenced 1nstructlon at h1sz

- n

t'fcollege qurte substantrally 1n another way, however._ The college-

-i;recently rece1ved a grant from the NSF s program on Comprehens1ve

Ass;stance to Undergraduate Sc1ence Educatlon (CAUSE) to. restructure

ﬁf1ve courses 1n the" d1v1s1ons of soc1a1 sc1ences, and sc1ence us1ng

v

‘the proJect d1rector ] format for the restructured courses., The CAUSE

broJect 1nvolves 14 facu1ty members who teach courses 1n developmentali.f

."Tpsychology, psychology of personalrty;jmarrlage-and:famrly,,'-V

’
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. o anthropology, and ecology., An 1mportant feature of the grant 1s

prov1s10n of released time to faculty members to. develop these

;:m_m;ﬂ learn1ng“packages._mThe d1rector_of the—LOCI—projEct -in- 1ntroductory—_““"—

T

‘\1 .
soclology is also proJect d1rector for the CAUSE grant.

yf': Evgluatlon of the Prolect
The prOJect d1rector did’ ‘hot propose a formal evaluatlon for his o

project, ‘His proposal stated: s1mply that he - would subm1t h1s

»

mater1als to NSF as proof of h1s proJect ] accompllshments. »ﬁfﬂ

N addltlon, he proposed wrntlng a general evaluatlon ‘of the proJect
- .
' based on h1s experlences. I :

Nor d1d the prOJect d1rector ~carry out a formal evaluatlon. His

- ~

o assessment of prOJect outcomes was 1nformal and 1mpresslon1st1c.

LS

Based on h1s own observatlons and student reactlons expressed on
course evaluatlon forms, the proJ ct d1rector concluded that his

approach is most - successful w1th students who are 1n1t1ally h1ghly

?mot1vated to learn soclology. The 1nteract1ve sem1nars appeared to .
reduce the barr1er between the 1nstructbr and these students; The

prOJect d1rector“reported that ‘more of . these students dropped by to-

‘

talk to h1m dur1ng off1ce hours as a result of h1s new approach to

teach1ng, and a number of the students .8eemed to show more enthus1asm

. o N
p ‘-about college in general as a.result of the self—paced format. On the»
R - _ ¢ - Ser

other hand fewer students used f11mstr1ps -and sllde(preSentatlons\

L.
)

than the prOJect d1rector had expected\ A feW'students w1th

: underdeveloped verbal skllls espec1ally!d1d not part1c1pate in sem1nar o

act1v1t1es w1th any enthus1asm. “"'.f)

Sy
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{

Reactlons to NSF

The d1rectors of the progects on 1nd1v1duallzed 1nstructlon

'vreported that the LOCI program met the1r needs. They could th1nk of

‘.projects.

lvery few. areas -in wh1ch pregram gu1de11nes could be 1mproved. The
L prOJect d1rector at the 11beral arts college said that he was glad

_that a f1nal proJect was requlred Whlle wr1t1ng the f1nal feport on

hls proJect he had the opportunlty to reflect .on what ‘he had

accompllshed.y The prOJect d1rector at the commun1ty college sa1d that

1nteractlons w1th LocI personnel were espec1ally helpful on the

admlnlstratlon of his grant. .

.”LThe;soclology teacher at bhe community college suggested two

areas where NSF m1ght revise gu1de11nes and procedures. F1rst he

¢

recommended that NSF staff scrutlnlze more. carefully the workloads of

b

N prOJect d1rectors to ensure. that prOJect plans- are reallstrc. Second,n

-

he recommended that evaluatlon gu1de11nes be made more clear and

spec1f1c. He th1nks that all proposals should 1nclude a plan for

evaluatlon of prOJect results, and he th1nks that hlS own proposal was

s gt

.

1nadequate in th;s respect He suggested that NSF«play a more actlve

role. in providing,assistance and consultatlon on evaluatlon'of

b

o, Summary and Concluslons .

The three prOJects on 1nd1v1duallzed 1nstructlon clearly had

s

p031t1ve outcomes. ‘The prOJect d1rectors produced the 1nstruct10nal

» ;materlals that they had 1ntended to wr1te., They used'the materiaIS‘in

'?;thelr courses and are cont1nu1ng to use themrrégﬁlarly.~ The use of

~
S

these mater1als has changed substantlally the teach1ng approaches Ln f

the courses. In add1tlon, two out of the three prOJect d1rectors '

. .'. . : FEE T . . P
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';carrled out formal evaluatlons of the1r proJects, and the results of

these evaluatlons were pos1t1ve. .
a - o » . .
' Results from these proJects were cons1stent w1th results from

(,

other proJects 1nvolv1ng 1nd1v1duallzed 1nstructlon. Our analys1s of

o | final reports (descrlbed in Volume II) showed that many proJect ?'.;

RN
RS

d1rectors who carr1ed out formal evaluatlons of - the1r prOJeCts had
worked w1th 1nd1v1duallzed approaches to teach1ng--espec1ally Keller s

Personallzed System of Instructlon.. A number of the f1nal reports_

stated that use of Keller s teach1ng method led to more pos1t1ve

LA

student att1tudes toward courses. f” :'f 'Qdfh fi

AR
r &Y

A number of factors probably contr1buted to the success of thesef,,-
prOJects. _7mong these are the follow1ng

a) The proJects used a 31mple "low" technology--prlnted

)

[%nstructlonal materlals. Th1s med1a did not present great

e T
s

obstacles to teachers. They d1d not get trapped by hardware. v
"% b) The proJects»were pr1mar11y oriented toward rev181on of

spec1f1c courses taught by the prOJect d1rectors.‘ LOCI

prOJects appear to be most successful in’ br1ng1ng about

q,; - ,,{l\,_‘ “ Ln R > ._\ B .;'_
changes 1n spec1f1c?courses.//;hcy appear to He less ,H'

B

,a

successful 1n br1ng1ng about broad changes in departments and

colleges. I L o | ”: -l ' E ' , ;g;;
) : c),ClEar models were ava11able for the prOJect d1rectors for L
o 'v'l . development of 1nd1v1duallzed 1nstructlon. Two of the proJect

d1rectors attended workshops where.other sc1ence teachers
taught them how to des1gn 1nd1v1duallzed courses. The other

[

-bteacher who was at an 1nst1tut10n w1th a spec1a1 commltment

'-'(._’

el




v’ to - 1nd1v1duallzed 1nstructlon, had expert'consultlng help
o ,_ o “a ava1lab1e on campus.. - “ » - . «
-{q:’: u'l d) Clear models for evaluatlon ofl1nd1v1duallzed 1nstruct10n were
; . o also available. Many college teachers ‘have evaluated the1r
;; T 1nd1v1duallzed-courses in recent years, and rev1ewers‘have

summarlzed results of such evaluatlons t1me and agaln.vAAt"

)

least seven maJor rev1ews of effect1veness of Keller s . 2

A - Personallzed System of Instructlon have appeared in the last .
L T few years, for example. Th1s trad1tlon of evaluatlon may
) influence- college teachers worklng in the area to document the
v T 1
:effects;of their workg‘ ; S
. ; Y
' 4
. rj]
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f Chapter 3

computing Aids in Teaching;" -

~

¢

~

S

The c0mputer played a maJor role in approx1mate1y one-th1rd of

all LOCI prOJects de81gned to revise teach1ng methods. The prOJects

used the cOmputer in a var1ety of ways.' In some prOJects the computer

served as a tutor, pat1ently present1ng programmed 1nformat10n.. In

»

some the computer managed 1nstruct10n. In other prOJects the computer;j"-i

. ,"; v

presented models of soc1a1 or phy81cal rea11ty for. students to

explore.' In stlll,other prOJects the computer served as a problem-

solv1ng tool

e
H

The two case studies 1n th1s chapter descr1be prOJects on

”, "’ -'. 4

compntlng a1ds in teachlng., In the f1rst proJect a faculty member at

a communlty college sttempted to use work on programmable calculators.

to enr1ch the mathematlcs leannlng of hlS students., In the second

prOJect a teacher of englneerlng attempted to de51gn app11cat10n

programs for a “smart" termlnal system (or mrcrocomputer system) of

) : : LR T o . ‘ '_"
hlB own de81gn.:'g‘ e e -

A

. Co puter A1ds 1n Englneerlng

The prOJect on computer a1ds for students in englneerxng took
place on the main campus of a 1arge state un1verslty in the M1dwest

Founded in the ear1y nlneteenth century, the. school has 81nce become

,.y.

one of the- 1ead1ng research un1ver81t1es in the country On the

EN ,.

e 1nst1tut10n 8 ma1n campus, located 1n a c1ty of 110 000, there are 18

separate schools and colleges. Branch campuses ‘are located in: two

.

nearhy-c1t1es;_‘ s
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Fl

The un1vers1ty s main campus has an, enrollment of ?0 000

undergraduate students and 10 000 graduate students. Admlssmon 1s

]

Very compet1t1ve. Recently, 11 500 students app11ed for adm1sslon, REar

‘“and 7OZ“were accepted The average score of enter1ng freshmen was 520

U.

on- the verbal sectlon and 590 on the mathematlcs sectlon of the

.

Scholast1c Apt1tude Test._ About 54 Qf the students dr0p out at the _

end of freshman year, and over 70A rema1n to graduate. Expenses at

the un1vers1ty are h1gh c0mpared to expenses at other state

'.,_ . P
R

un1versxt1es. Total costs were recently est1mated at $3800 for 5

. -~
'
s

: ,,re51dents of the state and $6100 for nonres1dents.

'
»

The un1ver81ty faculty has 2400 full t1me members, nearly all of
""yi whom hold doctorates. Salar1es for professors are well above the

- . .
[ -

. natlonal average. Among the faculty members are many natlonally and

1nternatlonally known researchers and scholars.' At most schools and

colleges of the un1ver51ty, exceptlonal prom1se in research and .

: scholarshlp"ls.requlred for~ h1r1ng and promotlon. ".i""

S w1de center to help its faculty adapt to New. developments»ln teach1ng5

"

"and learn1ng.= Slnce then, th1s center has developed programs that

Ces

prov1de 1nformatlon, consultatlon, and fu%ﬂlng for faculty members

AT
A L"'

1nterested 1n explorlng new approaches 1n educatlon. ‘The center today 2

- Y .,.

offers approxpmately 25 workshops each term‘to help un1versrty

/ ~

: teachers develop the1r 1nstructlona1 skllls or learn new approdches.l

i «_..

It also makes awards of up to $5000 each to faculty members for

._1nstructlonal and faculty development prOJectsu. Awards total nearly
$100 000 a year, but even 80 only one~thxrd of the proposals réce1ved'

are funded by the center.

-







) The 1nstructlona1 development center at - the 1nst1tut10n also

'ﬁsupports course evaluatlon act1v1t1es.~,Ind1v1dua1 faculty members, o

- in eng1neer1ng is’ a full professor in the department of electr1ca1 and

ey

..departments, or colleges may use the center s catalog of course I v

--evaluatlon 1tems to des1gn student rat1ng forms appropr1ate for the1r [_,.

Lo S T

-:courses. The center then pr1nts 1nd1v1duallzed evaluatlon forms,

']'ACOurse evaluatlon system is used 1n approx1mate1y 2000 classes each
“term at the un1ver51ty.

: Background of the Pro1ect

tabulates results, and returns cop1es of results to. 1nstructors.-‘This¢

,..~', .
e

The faculty member who d1rected the LOCI prOJect on computer fids

] KR

i

."computer englneerlng. He rece1ved hls Ph D. 1n 1960 from a maJor)“ el
A

3.'research un1vers1ty in the M1dwest, and moved to h1s present pos1tlon '

"1n 1966 He is author of three books and more than 40 art1c1es 1n hlS

! R

"f1eld HlS department dates back to I895 when 1t was called the 5 :,“;x

J ’ “ X .‘(\ P

' department of e1ectr1cal eng1neer1ng.. The department recelved 1ts

,members, most of whom are act1vely engaged in eng1neer1ng research or ,.Qf'v”y}h

_current name in 1971. The department currently has 52 faculty

'*professlonal consult1ng. 'f' S _." ;ji' ?1,_ S
Qﬁﬁlthough a number of un1vers1ty-w1de resources fqr teach1ng Y S e

s

ﬂm

freported that resources for purchase and ma1ntenance of equlment are

CHEE

of faculty members, such released t1me is rarely avaLLaHle in the».'

o L . S

1prOJect dlrector s department. In addltlon, the proyect d1rectorxﬁ

s

A



1nadequate in the college of eng1neer1ng, and that faculty members
have to compete ‘to rec :ive yearly equ1pment awards. F1nally, the

prOJect d1rector reported that the college places h1ghest prlor1ty on N
pure research prOJects and on attract1ng external fund1ng to support

faculty and graduate student research The proJect d1rector sa1d that, A
v : o
there was llttle external 1ncent1ve for faculty members to conduct

L

1nstructlonal 1mprovement proJects on undergraduate teach1ng..,

LA number of factors st1mu1ated the proJect d1rector to develop C :Q :

i .
sy

his proposal on computer aids- for students 1n eng1neer1ng.' F;rst he f,;;;ggi.

had a long-stand1ng 1nterest 1n computer technology, and was follow1ng

closely developments in the f1eld of mlcroprocessors. In the mid-
sevent1es, new developments 1n m;croprocesslng seemed.’ to be espec1ally

/i;bmlsrng, and the f1eld was f111ed w1th excrtement. Second “he ‘was. .-
1nterested 1n the app11catlon of computer technology in’ 1nstructlon.. h :ﬁf-
he had prev1ously rece1ved an NSF award for a large—scale prOJect on - '_3":"
d1splay—based 1nstructlon. As ‘a part of that proJect he had

developed exerclses 1n book form wh1ch could be run on a f,'

¢m1crocomputer. Prev1ous efforts to 1ntroduce these and other-';

exerc1ses in large-scale computer—ass1sted 1nstructlon in. h1s

ava11ab111t§ -of - the un1vers1ty 8 t1me—shared comput1ng system. The
. . ‘-,\'
proJect d1rector thought that m1crocomputers would free faculty

: members from dependence on theiheav1ly used term1nal system and

de11ver feedback to students more eff1c1ently. W1th these 1deas in.
m1nd he prepared a: proposal for the Natlonal Sc1ence Foundatlon.ff
The total amount requested from NSF was approx1mately $l9 000

Inst1tutlonal contr1butlon to the progect was to be $2500 NSF funds'?




t

|
39 ‘1

}

| vere to pay for two months of full-t1me summer salary for the proJect

d1rector, three months of. full—t1me summer salary and nine. months of

' one-quarter-tlme salary for a programmlng ass1stant, and c0mputer

;costs.: The proJect was to begln in June 1976 and .was - expected tp be

- -

'completed in 15 months. ;. -f- A ~';3 .;’_ o 7‘-j ..p..

Prolect 0b1ectives and Activities“ _ . _
The maJor obJectlve of th1s proJect was: development of . j . .

'_appllcatlon programs for a locally bu11t "smart" termlnal system (or

1m1crocomputer system) The Iocally bu11t term1na1 system was reported '

l

- to be in operatlon at. the t1me of the request for NSF fundlng. It __,;;;;“eefe—Q

1nc1uded‘#_keyboard——a‘m1croprocessor (Intel 8080), a TV mon1tor, and-

I Ly

a memory dev1ce, wlth a total cost of approx1mate1y $750 The

N -

! ! st T
' appllcatlon programs would make th1s m1crocomputer system useful in oL .

the undergraduate electr1cal eng1neer1ng curr1culum.- Proposed use of '
the appllcatlon programs were for. 1aboratory exerclses in courses

’,classroom demonstratlons, and 1ndependent laboraboty proJects.,

"1 A .
The §ro;ect act1v1t1es were ‘to occur ‘in’ three phases. Dur1ng the'

It

f1rst phase the proJect d1rector proposed to develop

:a) .gf&phlcs system software and a small 1nteract1ve operatlng
N R T ";‘:. v co
system, e % . :_ . ",j‘

_b)'ga cross—compller so that future appllcatlon programs‘aluld be.u-'

e hdeveloped more rap1dly, L ”f:; '{'”

vc); slxmappllcatlon programs. " f-i h;_'if o

2 - 3
The second phase of the proJect was to take place dur1ng fall and '

w1nter 1976 Dur1ng th1s phase the appllcatlon programs ‘were - to be

@

. used rn the electr1cal eng1neer1hg department, and declslons were . to"

.be_made about the best mode of use. of the programs._ Dur1ng the f1nal

o
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.;.7phase of the prOJect~~one month in the summer of 1977-—programs were

‘to be documented, and a manuscr1pt descr1b1ng the system" was to be'

°.:prepared for pub11catlon.= o e N SR ‘* ‘,,g" .

-».PrOJect.act1v1t1es d1d‘n0t.follow this.proposed'schedule, _Thed
'ubprojectidirector:s.declsionTto.change the.schedule.at‘the very outset v ‘.r-i .
| of “the . prOJect was baSed on the rap1d development of m1crocomputer |
technology in the months before the prOJect was funded By the time J

<the proJect began a k1t to bu11d a small personal computer became

ava11able.' Instead of rely1ng on the hardware descr1bed in hls o

~__Hproposal———the—pro.]ect_difector—decfded—to—buy a k1t and assemble thls

computer for the prOJect.‘ The proJect d1rector th0ught that in the
. long run he, would avoid hardware problems by u31ng the commerclally
iavallable m1crocomputer k1t.

.;:Itmturned-out thatjhe simply exchanged7one set:of hardware"
.problems.for'another}‘ He and h1s graduate asslstant f1rst spent
valuable t1me wa1t1ng for de11very of equlpment from the manufacture;i‘7
They then spent add1tlonal valuable months try1ng to assemble the L ;ﬁu
/m1crocomputer., The prOJect d1rector f1nally concluded that the krt .; ;

'was defect1ve and that the m1crocomputer could not be assembled.

After a year of delays, the proJect d1rector f1nally abandoned the'

-
A

: Purchased hardware in frustratlon. ”'. f'-' AR -;: - 'h_;jsﬂ.tl
The proJect d1rector secured a t1me extenslon for the project |
;and assessed his s1tuatlon._.By the summer of 1977 computer technology
had already advanced beyond the capab111t1es of the m1crocomputer klt .;:
';he had purchased M1crocomputers were now avallable already assembled N
&and at reasonablercosts. Under pressure to complete the proJect, the
: proJect d1rector purchased a Radlo Shack TRS 80 w1th hlS own funds and .

’\q-




donated the equ1pment to the un1ver81ty to complete. proJect goals. -

W1th a work1ng m1crocomputer system now ava11ab1e, he began to wr1te _
the app11catlon programs whose development had been: put off for so. =

v .

ong. .
fé. Because of the delays.1n purchas1ng and repairing equ1pment, g
however, the prOJect d1rector/de 11tt1e t1me left 1n wh1ch to develop ;
these programs. .Although he’ wrote the s1x app11cat10n programs which,

o . oo .

he ‘had- proposed he was able to develop only one program for: an. - - :

————experlment in h1s course on 1ntroductory c1rcu1ts. The~experiment

Ve - | .

1nvolved measurement of trans1stor parameters, use ofuthese parameters T

to calculate the transfer character1st1c of an 1nverter, and e . Tfh o
compar1son of calculated and measured character1st1cs.4 This}
"4exper1ment was .a. part of. the prOJect d1rector 8 laboratory course-

6

' before the m1crocomputer app11cat10n program became ava11able, but at N

- that time students had only the un1vers1ty 8. computer ava11able as. a
computatlonal tool for the exper1ment. Today students use’ both ‘the -
*,un1vers1ty s t1me-shar1ng term1nal system and the m1crocomputer that T,

* the- proJect d1rector progra ed for this experxment. All students 1n -

‘,;“Introductory Electrlcal Eng1neer1ng, perhaps 300 a year, complete thls

o

exper1ment over a three-week perlod ”'”;'.*_ : 7_3 '. T

In the years s1nce thls LOCI proJect began the prOJect d1rector -
has demonstrated m1crocomputers to groups of professlonal eng1neers,.

rmembers of the comput1ng communlty, and'to faculty members at a

4 -m1crocomputer workshop w1th1n the college of: eng1neer1ng. Accordlng

””to the assoc1ate dean of the college, the proJect d1rbctor has R f'”h"

»

7;1nfluenced other faculty members to exper1ment w1th computers, and use o

of m1crocomputers has 1ncreased at the college. One of the proJect

)




\;,dlrector s colleagues in the department of electr1ca1 and computer_%'

?-- PN - Lon \\ e . . .

r;fenglneerlng, for example, currently uses a. m1croeomputer in’ teach1ng§

fboth 1ntroductory and upper-d1v1s1on courses. “In response to thev

4

» 1nterest of eng1neer1ng faculty, a college-wlde sem1nar was Conducted

,‘_last sprrng.oﬁ the use of m1croc0mputerj_} Overall attendance at the

L-‘

:wfsemlnar was hlgh and response among the faculty enthus1ast1c. . ,yf‘g

.-Recently a m1crocomputer laboratory was a1so establlshed w1th1n the

1ndustr1al and operat1dns engrneerlng department of the eng1neer1ng _”"“",j

2

__school. _f- e 4 “wﬁ~»\"'; .'rﬂ S BT

‘_ B S

It 1s drfflcult td attribute the growth of enthus1aSm«for ,:.l,i,l ‘,_E"T:

- .
- o

: mlcrocOmpute;s solely to the LOCI PrOJect., The ass0c1ate dean 6f the L j:;'
;gtcollege, hoWever, 1dent1f1es the proJect d1rect0r as an "op1nlon

leader" who has led the way for faculty in the college to purchase and

Ll
v

ntlllze mlérocomputlng systems. The adm1n1strat1 of he college 1s4'

v.

/*urrently cdn51der1ng the issue of overa11 use of microc mputers in

L 4

{ undergraduate eng1neer1ng 1nstructlon‘ The assoc1ate dean attr1butes
thls exam1natlon, in part to the proJect d1rector s leadersh1p 1n the,

| use of m1crocomput1ng systems.l L

'?ﬁ The prOJect d1rector, howeverq does not plan to develop further

;h;s use of m1crocomputer Systems in teach1ng. H1s personal research

'1nterests are ‘now 1n other areas, and no fund1ng 1s avallable from h1s}"
hjcollege for development of new programs or for purchase andhak_-t,
e : ‘. ' S .'—,5)‘4 ” L

vma1ntenance of comput1ng equ1pment.; He and h1s colleagues, however,

oY

plan to" cont1nue to use the1r ex1st1ng s1mulatlons and equlpﬁent 1n

electr1cal eng1neer1ng courses.‘ o | I




o

:ggaction'to NSF ?tograms . L g”w';‘ L T

Oyerall the proJect d1rector thought that the LOCI program met

"his teach1ng needs._ Program gu1de11nes were: clear and understandable.'
L B
T1me allotted to complete prOJect act1V1t1es was reasonable.z The

-

prOJect ddrector was grateful for the t1me extenslon he rece1ved to : -

K

complete h1s proJect The proJect d1rector thlnks however, that LOCI]”

restrlctlons on amount of awards may no longer be reallstlc. ‘Grants f'a

'~ of 325__“Q_a ntoo_smalllfor_large scale—proJects\1n»most—un1ver31t1eSA*—rrrr————

~
a

itoday.' The project d1rector wou1d be unable to pursue h1s current o

_1nterest 1n research and development w1th the amdunt of- money

”?avallable from tOCI. Larger grants are essent1al he belleves . to
: \ o

'assrst faculty-1n staylng on the leadrng edge of 1nnovatlon w1th1n
the1r f1elds. o :.;_..5. ' _.»Qee“y"

Programmable Calculators‘as Teachlng,Alds ;‘b T
- ¥ - R
A O ey .
The second comput1ng proJect took place at a commun1ty college “5-~Vw,ﬂ

.jthat serves a m1dwestern c1ty of: about 26 00 The college was ,'f*f2¥ ff'

: ~'estab11shed in l927 as a: Junlor college under the JUtlSthtlon of the

K3

v city schools, but 1n 1966 1t became part of a ten-county commun1ty

L A . . . ,c

:@:college d1str1ct.,'The ‘main campus of the college is located on two

- hundred ac;es of rolllng farmland ' Nearly all arts and sc1ences ;s

-programs and many of the vocatlonal and techn1cal programs of the

L.
t

college are housed in a modern, a1r condlt;oned bu11d1ng complex,

constructed dur1ng the past ten years.:gﬁx"

-
L2

The obJectlves of the college 1nclude prov1d1ng a sound ffl ; _»ljag..

e

.”ecOnomlcal j;convenzent educatlon at the college level for h1gh

g.school graduate 5 and prov1d1ng career and adult educatlon to

fcomplement college parallel or transfer progfams. The:college'offers.




b4
credit’courses'both on—fand off4campus; ‘Its programs arel in areas .

::such as secretar1al sc1ence, pract1c 1 nurs1ng, med1cal ofifice

uass1stance, dental ass1stance, eng1nee‘1ng, graph1cs, enVLronmental

: chem1stry, and others. L b';;f

oo

: Qpproxlmately 1000 students-are enrolled atfthe collegel Aboutf:

e two—th1rds of, these students attend the college full—t1me and aboutvf

\/

.i.one-th,"dﬂare part-t1me students. About one out of every four

graduates of area _high schools attend the collegeJ and one of every - b_' o

"ftwo graduates of the pub11c school d1str1ct enroll.' Nearly two#thlrds
" of the students attend1ng the college commute from the1r homes, and

'the rema1n1ng one-th1rd 11ve in rooms- and apartments near the campus.
i

Also enrolled at the college are a number of out-of-state and fore1gn
.~students.. S b

L1ke most pub11c communlty colleges the 1pst1tutlon operates on:'?"“ ,'n?"

gt

an:open-door pollcy. A student who is a h1gh school graduate of“th

: equ1valent is e11g1ble to apply for adm1sslon, About half of the ”.' lﬁ..-i_b,é

“.students at the college plan to transfer to four-year 1nst1tutlons,

et

'ibother students are enrolled 1n self—contalned programs of 9 to 20;L: )
nﬁmonths 1n duratlon. Tu1t10n for full—t1me students who are. state B

'non—re51dents is- $300 per :

PERLN
Tl

'res1dents is $200 per semester, tu1tlon £o

_semester.; Typ1cal student expenses for a full academ1c year for a . A

"non-commutlng student would be approx1mately $2000 and it would be "}V:. ”f Z'-

"Japproxlmately $1000 er a commut1ng student._wfl' . .g-./.

L The faculty at the college cons1sts of more than 350 members..
j}“Most of these facu1ty members hold the master g degree., Inst1tutlonal sy
iy . SRR . R

8.

DI

'Lfresources to support teach1ng 1nnovatlons of these faculty members,are ‘f“:yf I 1;

“ not’ extenslye.

. (:.




N ] . ) . é& N
. _ B o ‘.“;_. - I _
1nstructlona1 development center._ Nor does 1t prov1de m1n1-grants to
--support 1nnovat10n in teach1ng. Released 1me is not ord1nar11y

ava11ab1e for work»on teach1ng 1mprovement proJects, but ha1f~days are
,occaélonally avallable for faculty development act1v1t1es w1th tota1

”released time’ amount1ng to no more than three or four days a year.'

)

Background of the PrOJect"'uﬁb- S v

The LOCI proJect was carr1ed out in the three-person englneerlng

and—mathematics“ﬂ1v131on ot the college. Thls d1v1slon has had

- i
‘e o, W

unusual stabllaty in- faculty composltlon over the years. Each of 1ts

[ . ...

'three faculty members has been at the school for about f1fteen years.

-a;'-

These faculty members prov1de courses both for students 1n transfer

_ programs and for- studentgaenrolled in se1f-conta1ned mechanical and

o ',_

'ie1ectron1c technology programs. Students in the college para11e1

Hcourses‘usually take pre-calculus, ca1cu1us, eng1neer1ng graph1cs, and

'._eng1neer1ng problems. Student@ in mechan1ca1 and e1ectron1c
“ 8’ .-u.

a.

technology take a three-semester sequence ca11ed App11ed Mathematlcs ‘

X In the early sevent1es a computqg study comm1ttee was formed at'

g

N

1,1, LIT. G

) B ¢

'.the college to help. deve10p a\follcy .on computers. The commlttee‘

B members explored three optlons. F1rst they s ud1ed the p0551b111ty'f

[

;termlnals for telephone access to-a d1stant computer. F1na11y, the*

.The th1rd optlon was the

the comm1ttee. fﬁ? f“,' -'f;




~ Soon thereafter the d1v151on of mathemat1cs and englneerlng made,?

_1ts f1rst maJor 1nvestm nt in p'ogrammable calculators. The model

selected was - marketed by ang El ctron1cs, was about typewrlter-51ze. ‘_;p{ f 3

and had a neon dlsplay for outp t. After some experlence w1th thlS

: _ »
1n1t1al mach1ne, e d1v1slon_purchased another calculator\made by

3

Wang, th1s one equ1pped w1th ‘a column pr1nter and a cassette tape.

© L

'The two mach1nes proved_val ble in teach1ng and demonstratlng

concepts_ln,courses_ranglngefor_general.mathematzcsﬂto_calculuswe.In

1975 the NSF s Instructlonal and Sc1ent1f1c‘Qqu1pment Program (ISEP)
prov1ded $3500 for purchase of a plotter that would be compat1ble w1th
the programmable calculator. The plotter helped students 1nterpret

i'calculator 1nput and 1ntroduced eng1neer1ng graph1c students to “.f”
automated draft1ng. » N .
. a’ ‘ ) g"’ . ; '
At the beg1nn1ng of 1976, therefore, the d1v1slon had about $J000

' worth of equ1pment for calculatlon. The faculty member who was to
.v;_become d1rector of the LOCI prOJect felt that problems exlsted that -

‘J

4'_kept th1s equ1pment from be1ng used w1dely in the department. F1rst,

'7Hvthe equ1pment was not eas11y moved. It did’ not rece1ve opt1ma1 usage

slmply because of 1ts 1ack of portablllty. Second, even 1f the l

Hﬁlequlpment could be used eas11y, setup was' not s1mp1e. And th1rd _: f'.vep;??’f

_students could not see and read output eaS1Ly 1n large classes.
Th1s faculty member thought that the d1v131on was approach1ng the Ce J

; problem 1n the wrong way in mov1ng the mach1ne to students.‘;He: g,,iﬁ._g,"
" _ sy 3 ; G
: thought that 1t would make more sense to move students to the mach1ne.

e

e

Instead of us1ng the mach1ne in group 1nstructlon he wanted to M:Vf';'_‘ Lo
' explore use of the mach1ne in 1nd1v1duallzed teach1ng.’ To prOV1de for“-w
: . A’:r '; "" ) L
.1nd1v1duallzed use of the equ1pment handouts and. guldes would be

/
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necessary. The request to the NSF’s LOCI program was for funds, f0r

[
e e [

~3deVelopment of these gu1des. B ' Lo 3 g -; _ _qﬁ,.A _ ':Lt: L
. : : - : ' TR .

The formal LOCI proposal was developed Jorntly by the three
Tfmembers of the d1v1sron of mathematrcs and eng1neer1ng.' They asked
'for approx1mate1y $8000 from NSF i The 1nst1tutlon 8 contr1butron to _ S <

;the proJect was. ‘to be approxrmately $4000 br1ng1ng the tota1 costs of

the prOJect to $12 000 The money was to be used to cover, faculty

sa1ar1es for the three proJect staff members for a s1x-week perlod

]
b

bdurrng the summer of l977 o éf_.'- ST "'.';A'v‘jf f;?‘

_ PrOJect Goa1s and Act1v1t1es:

The proposed proJect had goals in two maJOr areas., faculty

-fdevelopment and 1nstructrona1 development. The proJect was. to
contr1bute to the capac1ty of th"?department members to teach us1ng ‘

R
“modern technology in comput1ng and calculatrng, and 1t was also to

f_result in mater1als for. use 1n spec1f1c courses in’ the mathematrcs and
‘;engrneerrng currrculum. TheLformal proposal gave the greatest

emphas1s to the goals 1n 1nstruct10na1 development ’ﬂ-‘:f .

In drscussrng the prOJect today, the prOJect d1rector emphasrzes"

13

‘:},1ts contr1butron to faculty development. The three facu1ty members,

. \i; N

f‘who part1c1pated in the proJect had each renelved the1r tra1n1ng in-

"mathematlcs and eng1neer1ng 1n the frftres or early s1xt1es.. At that . lf!’

Q_‘

t1me, computrng was JUSt past the stage where programs were hardw1red _ L

‘d_Each of the three faculty members had some - contact w1th comput1ng

'

‘s1nce then--rn summer Jobs or in- avocatronal pursu1ts.. But each as-

N - ’ . i

1t turned out needed to devote more trme to 1earn1ng about

'ca1cu1at1ng and computrng machrnes and ‘about . 1nstruct1ng students in

zpthe uge of such: machrnes. e j7~~ -
'\""'. . . ¢ E . N



One of the faculty members espec1ally needed to brlng h1mse1f up

;.. to date on programmable equlpment. Hls role dur1ng the summer monthsi“
: : ,L.\ -
_was 91mply to learn about the equ1pment, to try programs, and to f1ndkf“ﬂ1'

x'
'

out what could be done W1th such programs.: The other faculty members._7

N A . .
were bu11d1ng on stronger foundatlons 1n.comput1ng, and they we e ab(..f;f'

<"

to move faster and farther 1n 1earn1ng how to 1nstruct students in® . 4o
. ' ‘ ’ ' R R T A )
gmathematlcs and eng1neer1ng u81ng computers. : S e

I - — G e — e PR V R \ : -

The other maJor goal for the prOJect was construrtlon of¥ ST e

1nstructlona1 mater1als. The two faculty members w1th the strongest , :.;' o

: ;ibackgi:znd in calculat1ng and computlng rev1ewed éx1st1ng 11terature, : 'ﬂvy_b

broke tasks into compo ent parts, and wrote 1nstructlona1 mater1als
- .

.and programs. One of ‘the faculty members wrote a manua1 that made the L
. . , Y .

'Wang more accessrble to students. The other faculty membeI:wrote
programs for storage on cassettes, and also wrote study gu1des .

s

do?&\entlng these programs and mak1ng them useful for stude’ts.
The proJect s. members ant1c1pated three sorts of uses. of theser;

- mater1a15' (a) in demonstratlons 1n regular clasSes in mathemat1cs e *:
, e o

| and eng1neer1ng, (b) in’ 1nd1v1dual proJects undertaken by students,

PELT

(c) in’ laboratory assrgnments made in courses. They planned to: start

uslng the mater1als to in the:1977 78 academrc ,ear, and to : cont1nue

'y ."‘. ‘.ﬁ'

us1ng them 1n the years follow1ng. The proJect d1rector ant1c1pated

that over. 1000 students would be affected by’ the prOJect dur1ng a f1ve

year perdod . S I B ". : I L

il >

Vo In the two years since the proJect ended mater1als were used in

d1fferent ways at- the college. The rmpact of the mater1a1s, however,

has been less than expe#ted. F1rst? classroom demonstratlons u81ng

s

the programmable calculator and the pdotters, begun it the college

S L‘ . . ot
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P

before LOCI fund1ng was ava11able, have contlnued in the years s1nce,-

-

- ,especlally 1n calculus‘classes. Better use of the plotter 1n:f o

classroom demonstratlons was not’ a maJor goal of the LOCI prOJect but
\3‘1 ) e
the proJect d1d enable faculty members to learn more about the n; S

w

equ1pment and 80 they are now 1n ‘a pos1tlon to use it ~more eas11y and
I'conf1dently in demonstratlons. Wr1tten mater1als generated by the
SR

prOJect also help make classroom demonstratlog eas1er to do. otk L -
s . : ‘

The second _use of,the proJect mater1als today is. in 1ndependent Lo

D

work by : students.- 0ccas1onally students who see the plotter used 1n

—
v B .-
’ S K

‘cla r_om demonstratlons beCome 1nterested11n further work on the rt.>f' S S

R

LOCI proJect makes 1t poss1 *e\for\such stndents to pursue 1ndependent S ~;‘ﬁf

proJects on the1r dan One studentkzn\a\calculus class,_for example,

an,
--r

._became 1nterested in prggrammlng the plotter to draw\p,hyperbollc"

.‘_

'&'_parab0101d After 1ndependent work w1th the calcu1ator and plo L r,.

1ﬁihe was able ‘to. ach1eve his goal.

_ 1n cbmputer sc1ence._ The locatlon of'the programmable palculators and

- W

V"plotter 1n the college '8 1earn1ng resouroes center mdkes student

access to the equ1pment s1mp1e.,

3

The th1rd area. of expected 1mpact was on courses‘at the college.

- The 1mpact in th1s area was expected to be espec1ally great.' The

courses expected to be‘%ffected were Eng1neer1ng Problems and

,ﬁﬁEnglneerlng Graphlcs--two courses for pre-eng1neers-—and App11ed ";;7_ --ég'

v

students) The type of rev1slon was;t"be‘functlon of the course. In

o




d1ff1cu1t or t1me consum1ng to solve w1thout recourse to programmable

L '.-‘.,;:_ equl ment . .‘ .i : ‘ :.L""_:'- .

1:*
Y ‘.

because of proJect act1v1t1es. 'The.rev1sed§courg”

‘Mathenatlcs I., Before the project,,this courSe was offered'in a_ e

E ylecture’format. Dur1ng the; LOCI prOJect, the teacher of thls course_ A

programmlng. He therefore rev1sed the format of Appl;ed Mathematlcs

I, and start1ng in’ September 1979 'he has offered th1s courSe 1n a. - _,"3',f,

0

: lecture-laboratory“format A .
- oo ,“q S "

The laboratory sectlon of Applled Mathematlcs I does not use the. 5;'

‘Wang calculator or the plotter, however.- The course 1nstead uses o
small portab1e programmable carculators ava11ab1e on 1oan at tﬁb

1earn1ng resounces center. It 1s not hard to understand why the Wang

mach1nes are nbt used in thls course.: Calculatlng equlpment 1ncreased R

f@ln power and decreased 1p cost s1nce thlS LOCI proJect began. The tiﬁuf

. . -

orlgmal Wang. machmery used in the proJeFt today sits in 2 a

Y

in the 1earn1ng resources center.- By today s standards,;._,

'bulky, cumbersome, and slow, and it 1sfnot surprlsmng't..::f“

N el . FaA
~.. .

Ilttle used today.. The 11brary does a br1sk bus1ness,.

lend1ng out” small portable calculators For use,by Studentslln App11ed i

LT o, ot ff - »“.- e
_Mathematlcs: : | ,\\\\ I o . e |
\ ' " = £ - y . : Co- .l

Nor does 1t seem llkely that\the\ganf\ca1culators, pant‘

:dev1ce, and plotter w111 recieve greater usein courses at the CO/le§e¢

future. The sw1ft and steady development of mlcrocomputers .
seems to have sealed the fate of these’ bulky mach:.nes.~ The colIége\\ ‘.iwi -
' recently bought four PET mrcrocomputers, and faculty members See these \\f%;;

et
’ e

! . N E . “ R SO E SN
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machlnes as hav1ng many advantages.v They are programmed in' BASIC, a.
i-fprogrammlng language that is used in. many other 1nstallat10ns.: The

';PET m1crocomputers are relat1vely 1nexpens1ve, and they are more

.,,' ¥

7',eas11y moVed than the calculator and plotter. These m1crocomputers

”are also flex1ble, and useful in a w1der var1ety of sett1ngs than the
’ “ .‘ K . ~ ‘

';programmable calculators.

a -

. Evaluatlon of the Pro1ect

/

EA .

The proposal for the LOCI prOJect conta1ned a descr1pt10n of a.

" plan for evaluétlng results. The d1v1s10n 1ntended to evaluate

.vv _l

changes-1n. student understandlng, eff1c1ency in. 1earn1ng, and ,;,
:atbatudes toward program—or1ented approaches to problems.. Faculty
oA ,

vmembers were also ‘to wr1te evaluatlons of the 1nstruct10nal materlals )

;ﬁafter they were f1rst used. The-cr1t1ques were to be used pr1mar11y
"?}for rev1s10n of 1nstruct10nal mater1al.. .;fg ﬁ-”fljj{a: ~';' R
The evaluatlon that took place was far less formal than the

’

:g proposed evaluatlon.' Instructxonal mater1al developed dur1ng the

J.«

"summer months was cr1t1qued and rev1sed on the basls of comments made

.,r-l

tr,by the prOJect team. A% students worked through materlals, there werely'

vleRe s s
[

other opportun1t1es to 1ncorporate feedback from use Lnto the rede51gnj7:vh ;
- of course mater1al. But no formal evaluatlon was.. carr1ed out on the;j:
: ‘ T Ny

ftlmpact of the prOJect on: courses.- The prOJect d1rector felt that

formal comparlsons.lnvolv1ng control groups would not be very

S el t_,

fmean1ngful because 1ntorduct10n of programm1ng 1nto courses changed
'the content of these courses as well as, the teach1ng methodology.

o Informal evaluatlon for the sake of rev1s10n of mater1al was all that;'

!

, seemed fea51ble.

, . .. . .

2 ’7 PR . -» - o ‘ DR
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- Impre381ons about prOJect outcomes—were all_thatwwas ava11able.f—f——;"

.The prOJect d1rector and h1s colleagues had the same overall
.1mpress10ns.: They agreed that a good deal was accompllshed on.the o%
.prOJect 1n terms of* faculty development. The prOJect helped faculty RS
lmembers w1th heavy teach1ng respon31b111t1es to devote a: susta1ned

‘-iperlod to work on 1ncorporat1ng programmlng 1nto thelr courses. It

: fbrought these faculty members up—to—date in’ a qu1ckly chang1ng f1eld

-

'330 that they could respond conf1dently to" new developments._ Th1s was
'an especlally 1mportant task because of two spec1al character1st1cs‘of
'the communlty college where the prOJect took place._ The school has a .

\.\.

3 stable faculty w1thout much turnover, and teach1ng loads are

‘t1ve1y heavy.. G1ven these characterlstlcs of the school,_,-

sponsored prOJects such _s'thls one seem 1mportant as a way of keep1ng

Tu

E-faculty up—to-date anﬂ grow1ng.,_ ',!¢M;~

g The prOJect d1rector and hlS colleagues also agreed that the e
‘RVPFOJect was less successful .in mak1ng maximum- use of the calcuk;flng
:equlpment owned by . the d1v1s10n at the t1me the prOJect started

~problem may have been that expectatlons about what could be o

one

:‘accompllshed were too h1gh at the startf f.the prOJect. Faculty

imeembers had been teach1ng 1n a certa1n way for many years, and
R

C . .|_- RE '..'.," .'.,_

%4.students were used to certa1n ways of learn1ng. One\prece of "l

?f’;equlpment was a slender base on wh1ch to bu11d a maJor rev1s10n of -

'"'teach1ng methodology 1nvolv1ng hundreds of students a: year.
- Technologlcal developments that occurred wh11e the prOJect was -
f'%-

'Nfunderway algo affected the slze of the prOJect s effects. In the'

T

‘-years s1nce the prOJect was. funded, programmable calculators became

avallable at lower and lower cost, and m1crocomputers appeared on the

S . ' .
B R .
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T market-less expens1ve and wore powerful than anyone could have

ant1c1pated The m1crocomputer 1mmed1ately establlshed itself as the'

g

calculat1ng tool of the future at the college, and it c1rcumscr1bed '

sharply the role that other calculat1ng dev1ces could play;]

Reactlons to NSF Programs

The proJect d1rector and h1s colleagues thought,thaf the LOCIu~

program was an appropr1ate one for the needs of the1r department..'The

program d1d not requ1re exces51ve paperwork from the1r 1nst1tutlon,

e

“f” and the grant was therefore relat1vely 81mple tp adm1nlster. The

. program would be 1mproved however, if prOJect dLrectors Were not1f1ed 2

more promptly of dec1slons about awards.‘ With lhte not1f1catlon,
summer schedules are almost certa1n to be dlsrupted byjrecelpt of

awards."

"ﬁj-f,vf,‘l'f‘ ‘vj,:;ff : Summary,and Concluslons :

L

The two proJects on comput1ng 81dS d1ffered in many ways.. The

"f1rst was the work of an 1nd1v1dua1 faculty member, the second was

‘ carr1ed out by an ent1re department.‘ The f1rst ook place at a large o

’ L4
.,1.--,.'

research un1vers1ty, the second at a small commu 1ty college. The .jij

. f1rst prOJect was long in duratlon, the second 8 ort.l The f1rst

'finvolved m1crocomputers, the second programmable calculators., But in?t?"

e other ways the prOJects were s1m11ar. Both pro; cts. had less 1mpact

: on teachlng than was or1g1nally ant1c1pated The equ1pment for both

D

'_. proJects qulckly became outdated The most 1mpoﬂtant contr1butlon of

. each of the proJects may have been to faculty development.'

Two factors that somet1mes play a role 1n‘determ1n1ng outComes of

Yoo -

___*c,mputer-orxen prOJec s are. S S o ﬂ "‘L S




.u.:-'-____:.-‘--: Ve ’ L)

N

d) DocumentAtion. Computer technology advanced more rap1d1y than -
‘-f computer documentatlon. Faculty members worklng w1th

1nnovat1ve computer technologles often flnd that new equ1pment
"-1s not descr1bed we11 enough 1n manuals supp11ed by

'-4manufacturers._ Facu ty members can waste valuable prOJect

H' t1me 31mp1y try1ng to learn. about new equlpment.
b) Obsolescence.ﬁ Instructlonal programs wr1tten for the 1atest
'""'7~"j_computers may’ be obsolete after a few years. Instructlonal

“?jprograms,that are not or1ented toward a spec1f1c p1ece of

. “;eﬁuipment"may have'a better;chance of surv1va1;f

.....




N Chapter 4 . ,..-" __-: "; f

S

Inqulry Laborator1es T

LR

Many of the LOCI prOJects funded 1n recent years were des1gned to o
rev1tallz€ sc1ence laboratorles. The d1rectors of these prOJects',
thought that exlstlng sclence 1aborator1es were too reglmented

Rather than promot1ng 1nqu1ry, convent10na1 laboratorles seemed to

st1f1e 1t. The 1aborator1es that the prOJect d1rectors proposed to

..-.\.&.

develop to replace convent10na1 ones were more open—ended _The

prOJect d1rectors wanted to g1ve students s1mp1e laboratory problemsd. e

and have the students work out solut1ons by themselves w1thout us1ng

step-by-step d1rect10ns. 'Ea”“'

teach1ng mater1a1s in an existin 1nqu1ry 1aboratory, and tested the,f

effect1veness of the rev1sed1 'erlals. RThe second prOJeCt,._;ﬂ

»‘.

or1g1na11y des1gned as a research 1nvestlgatlon on 1ntu1t1ve models .

used in solv1ng phys1cs problems, 1ed eventually to construcclon of

1nqu1ry—or1ented 1aboratory materlals for a "pre-physlcs course.

:'f'rj Inqulry-Rol pproach in Laboratory Teachlng

__5 R
- O

?he s1te for the f1rstLQf~the_1nqu1ry—or1entedeproJects was’ a—4¢;—-~—

.lf , N M .,

comprehenslve state coIlege in . the Mldwest.‘ Founded 1n 1905 as a.

f normal school the college st111 plays an’ 1mportant role in tra1n1ng’

s

teachers for the state, but today 1t also offers complete programs ;n

the llberal arts at the bache10r 8 and master s 1eve1s.- Located on a

235-acre campus, the college 1s sltuated 1n a town w1th a populatlon

e

‘

S A

l §§?:;ﬁ'ﬁf'
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,‘of about 20, 000. The campus conta1ns 32 bu11d1ngs,'1nc1ud1ng ten f,

-~

resrdence halls and apartments for students. :

\

The undergraduate student body numbers about 4 600 About 500 "—5;
add1tlona1 students are enrolled in- master s degree programs._
"'Approxlmately 987 of. the students attendlng the: college are state

i.re31dents. Estlmated annual costs for students are $1600 for 1n—state =
lkstudents and $1950 for others.‘ Recently, the college rece1ved 2500

3

”‘:appllcatrons, accepted 924 of them, and enrolled 1964 freshmen./ﬂ”'“,

"Average total SAT score was approxmmately 900 for these freshmen.

. ..’ . R

ﬁApprox1mate1y 404 of the students enterrng the school drop out by the e

jv'-end of the1r'f1rst year w1th 33A rema1n1ng for graduatlon.

Faculty members at the school typlcally teach four c1asses_per

ﬁterm. About ha1f of the faculty members hold doctorates, and he1r

a\ P

if‘salarles -are somewhat below the natlonal average;d Faculty members

I

ool is. pr1mar11y a

L

"that we talked to on- our v1s1t stressed that tw
' teach;ng 1nst1tutlon. Although research and development act1v1t1es .
_ may he1p a faculty member win: promotlon in some cases, such act1v1t1es :

;-are not an’ absolute requ1rement fOr promotron. No faculty or . /A,"
';1nstruct10na1 development program promotes the 1dea of teach1ng

. .’u‘

1,1nnovatlon on campus, and released t*ge, summer sa1ary, and teach1ng

‘;grants are ‘not avarlable to faculty*members workrng on 1nstructrona1

\.

flmprovement proJects. No researchedevelopment off1ce smooths the way-a7

‘ for faculty seekrng support for proposa1s from foundatrons and'
g,agencres. Faculty members, therefore, somet1mes fee1 that development

fiof proposals is an add—on act1v1ty at the 1nst1tutlon.




- Background

“In 1976 when’the LOCI proJect began, the proJect d1rector and co—t'

d1rector were,assoclate ”rofessors 1n the department of phys1¢s and
-, , o . . Lo
' phys1cal sc1ences. Th1s department occup1es the f1rst floor of the .

- college s modern sc1ence bu11d1ng.‘ In add1tlon to well—equ1pped S
a0 T,
Flaboratorles and claSsrobms, the department has a planetarlum, '

g

‘

z,.Observatgry, meteorologyﬂ”

...... i

e

'a wellrequlpped shop ava11able to students work1ng on spec1al

1 : A 1

-v.:

;sc1ences have actlvely sou%

ht funds to support develop

?3educatnon. _’"

The prOJect co-dl

1
- i

1xt1es._ Both had been h1gh school teacher

5 - " )'l'

'rece1v1ng the1r doctorates .ngsclence eduoatlon. The proJect d1rector

.\,1

—

prOJect co-d1rector ved to the'1nst1tutlon after f1n1s_1ng h1sf'~

vmdoctoral work in 1979

»

These two faculty members soon learned that they had s1m11ar

\

1deas about sc1ence educatlona- Each thought that sc1ence educatlon

.. ‘,
o
Lt

,.could b'.umproved 1£ sc1ence teachers would put less emphas1s on

: "‘l . .
fclassroom and more emphas1s on student_“__

transmltting 1nformat10n in thﬂ

"i(

' 1nqu1ry‘ In.lecture classes, students d1d not act like sc1ent1sts\

-;the two faculty members noted. Wlth less em"hisJ.son"lectu"j

, tradltlonal tethooks, they thought ‘students m1ght 1nqu1re more ,
. ] oot

It

f'freely g, to’ scrent1f1c problems. They belleved that sﬁs should o "'

-

“be free to—produce the data, concepts, and pr1nc1ples for science f’"""

COUI'SES o




to develop 1nqu1ry sk111s by st1mu1at1ng greater classroomw

part1c1patlon. In 1nqu1ry—role teachlng,.students were as51gned roles'

I'B»
o

1gmber teams that worked on structured laboratory : ;@

;‘1n fourr

.1':_

1nvest1gat10ns, open-ended 1aboratoryﬂ1nvest1gat10ns, and appl;catlons -

ﬂlco-dlrector. They reallzedatha:”'ncorporatlng Blngman S approach and

\,- . . ’.

_thelr phys1ca1 sc1ence courses w0u1d requ1re spec1§§;
LR ; .,. 1§ 4

unds to help

va11dat1ng 1tf1'

“,resources.. They dec1ded therefore to applm to NSF for
them accomp11sh the task lf' - ;_‘“_y o A'“ {g ;'“j\v_;h;_f;}ifl

rTheif“LOCI proposal requested approxlmately $14 000 in-funds from

-fﬁéf.» Tnstltutlonal contr1butlon was to be approxlmately $12 oooiuﬁihéffﬁ”

_Q L . 5 )

? NSF funds were to cover summer sa1ar1es fon the prQJect d1rectors'and iy

o
N

sa1ar1es for a secretary and a student aSS1stant. Inst1tutlona1 funds

A

5 would cover academ1c year sa1ar1es of proJect d1rectors.; The proJect

was scheduled to begln in June 1976 and t&" be completed 1n 12 months.

Pro1ect Goals and Act1v1t1es

‘The two maJor gpals for the proJect were:. a) to.create'materra;s;;;




h g the o

1976 the proJect d;rectors were to develop ,he materlals. 1Dur1

r“:

- W

miu abademlc year that ifllowed they vere to use the materlals\ln the1r -
,f course ta phys1ca1 sc1ences fo; general educatlon students and for

. ,elementary educatron maJors. In thlS second ph se. of fhe prOJect, 'jlu;f
they Were also to evaluate formally the effectL eness of the '

mater1a1s.,

'-investigation; o

“:c) General problems for open—

' resulgllsnd 1nv1ted the students to- 1nterpret, Lpply,_ﬁﬁi

”?,‘ . analyze, and syntheslze data.u_'§7 e R B

s Durlng the academ1c year, students began to use’ thes materlals
S S
8i a1 sclenc **“The student worked in

: four—person teams and used s1mp1e 1aboratory mater1als.jo ne student7

e e - S . o . . . oo S S

Aruitoxt provided by Eic:



acted as team 1eader, d1rect1ng all team act1v1t1es 1nc1ud1ng
: dlscus91ons, another student, act1ng as techn1ca1 adv1sor, wasvgf

féireSponSLble for obta1n1n§ and sett1ng up equ1pment, a’ th1rd student,

“5-the data recorder, organlzed data,‘and a- fourth the team evaluator, E@'j

'3eva1uAted the efforts of members of the t ¥: °,'Wh11e students worked

Je

:the teacher move{,from team ‘to team prov1d1ng necedsény a881stance.'
) 0

. The teacher often helped c1ar1fy lssues, but d1d not prov1de answers.

»

! Typ1cally, teams worked on a top1c for two or three days before

turnzng 1n both group and 1nd1v1dua1 1aboratory reports.: Follow1ng

' teamwork the teacher conducted a 1arge class d1scuss1on 1n whlch

' groups shared dlfferences of op1nlon on concepts, roles, and teamwork

When the LOCI proJect ended the proJect co-d1rectors rev1sed

¢

~ g v’- Lo -.4' .
. J A PRI s

:the1r course/Procedures somewhat.~ The rev1szons were de91gned ‘to pﬂ?.*umf

2 ' .
PRI

. 1mprove the teach1ng 1n‘the1r courses._ F1rst they reduced the number ;:.

[of 1nd1v1duals in the.teams from four to\three by e11m1nat1ng nhe b
. . O

N S . X
-p091tlon'of team eva1uator.'»Second they greatly s1mp11f1ed role " “,H.]

d1rectlons-~from a manua1 of deta11ed descr1ptlons of each requzrement

L

h in each exerclse to a- page—long'descrlptlon of gengral '5 1i;.ﬂj' :fpolp

S

;frespon91b111t1es._ And f1na11y, they gradually ref1ned the 1aboratory
i : . Y

';\'.

xerclses to 1ncrease the1r clar1ty and effect1veness.f”
_&valuatlon of the Course
P

-----
‘.a . - ' e

. gi
' proJect durlng thlS academ1c year._ Before rece1v1ng the LOCI awa

’they had not been ab1e to carry out a formal eva1uat1on of the1r work

e
'-1§§rnqu1ry learnlng.- The LOCI proJect therefore gave an 1mportant new

- focus'to'their investlgatlons.- The1r evaluatlon compared ga1ns 1n

‘cr1t1ca1 th1nk1ng, formal th1nk1ng, and knowledge of sc1ent1f1c'
R . SRR

ERIC | e '- RS 64 - Fo 9 |




Ve

1',<

it_capaclty for cr1t1cal th1nk1ng, and ‘to students knowledge of

: Reasonlng Test.»

: taught by the 1nqu1ry-role approach were\greater than galnﬁéﬁf

'.f'k '

K

process of\ftudents taught w1th and w1thout the 1nqu1ry—role approach

to teach1ng._ To measure cr1t1cal th1nk1ng, the prOJect d1rectors used

'.‘,

‘ ’the Watson—Glaser Cr1t1cal Th1nk1ng Appra1 l.. To. measure knowledge -

bl i

of sc1ent1f1c processes, they employed the Process of Sclence Test."

To measure changes in formal th1nk1ng, they used the Burney Formal
PReas) : Cg A u

R

3

The1r evaluatlon showed that- 1nqu1ryrrole teach1ng contr1buted

91gn1£1cantly to- students formal th1nk1no ab111t1es,'to the1r

BRI

‘,,V

‘};sCLentlflc processes.” In. each of these areas, the ga1ns of students

a
A

()1'

[ 0‘

There were probably other pos1t1ve effects on students beyond iﬁ

department charrman polnted out that 1nqu1ry—role sectlons are always

K3

the f1rst sect1ons of Eﬁtroductory Physlcal Sc1ence to f111 up. As

departmen chalrman, he reported hearlng only p051t1ve th1ngs about

SN

,nthese sectlons from students? An educat:on?l psychologlst we talked

'a_Sc1ence polpted out that student attendance 18 always very good and

f;that studénts'seldom are absent from 1nqu1ry—role classes. The '_d’a

to also reported that students who have taken the 1nqu1ry-role courses

-

commented favorably on them 1n the1r educatlonal methods classes,-‘Afw'

“:chemlstry teacher who also teaches classes in Introductory Phy81cal

- oeg : .




.
;r

. the 1nqu1ry-role approach seemed comparable to costs of 1ecture

-,45-ﬁ

students that we observed 1n Introductory Physlcal Sclence classes -

5y
-
.

‘taught by the 1nqu1ry-role approach were attent1ve and 1nvolved 1n

1aboratory*act1v1t1es.-' S ‘ Qﬂﬂl ffféfﬂﬁhﬂ'f IR 1_547v?1 I';
In general, costs of teachlng Introductory Phys1ca1 Sc1ences by'

0

Ari

v'c1asses., With 35 to 40 students 1n a seqtlon, 1aboratory szze 1s f

R CE -'

" a separate 1ab aSSLstant. Two th1ngs make 1t posSLble to teach

1aboratory sectlons of th1s size w1thout spec1a1 he1p. Flrst,-

XL - - .
S : W : -

p

fa1r1y Large, and’each sectlon is handf!ﬁfby a s1ngle teacher wJ.thout\j

.. W

1 ®:

'icarefully constructed materlals free the teacher from hav1ng to

?

o s A .-.svxzxw cot

E?provide deta11ed explanatlons.- Second, evaluatlon of the work of

zﬁthe 1aborator1és requlre.

'C'Other Prolict Effects : 1 jt

w‘_ommunlty out81de the college. A;‘I

oy

e

”}Jthese 1aboratory sect;ons is" the 81mp1e, 1nexpen51ve equ1pment that I\NX

e

nfluenced" (a) teach1ng in other classes in the:phySLcs department,;lf”

v | . . .. 0.4

It 1s easy to f1nd other effects of thas prOJect 1n the phys1cs_3“

-

L department. F1rst, other teachers 1n the department are now us1ng

2f the 1nqu1ry-role materlals in; Introductory Phy81ca1 Sc1ence ' .ffq

PRV TR




.classes;blsecond 1n addltlon to us1ng th1s approachbrn the1r

el

1ntroductory clasSes the proJect d1rect0rs have adapted 1nqu1ryErole

ﬁeachlng to the1r other courses at the college.‘ Th1rd .courses 1n :

i Ve . ".V_‘, e

general phy81cs also use some of - the 1nqu1ry-role act1vxt1es.

,cha1rperson of the department for example, 1ntroduces metrlcs

measurement w1th some of the 1nqu1ry-role laboratory exerclses..- »
P APITS . 5 . . -_

Because the exerc1ses can be carr1ed out w1th very 81mple equﬂpment

- ,._

RN

<o

these aqt1v1t1es tend to be attract1ve to other teachers 1n the

et : -
o P R

departmént. _ “f; Jf;f'7 'i. ~::¢Iru‘ ; -_; }3, ‘} u.,.»,,;.,ﬂ?&lﬂ]
_ , . o o . = ;

The 1nqu1ry-role approach is. also used in some form in a”number

: , - e S

of other departments at the college. One chem1stry teacher, who f1rst

. e _b

learned to use 1nqu1ry—role teachlng in Introductory Phys;cal Sc1ence,
R S ’&'.

. " "ii‘.,\ [
:y.lntroduced the method 1nto chemlstry department courses. “The o

’ .

chemlstry department now'. uses the 1nqu1ry-role approach 1n 1ts clatszses-'.'--_"-"v"j
‘. . ,‘.. . } -
'¥ for students w1thout a strong background 1n chemlstry. An educatronal

psycholqglst w1th a longdstvpdlng.lnterest in 1nqu1ry teach1ng adapted ;

@_the role approach to hls ‘own. 1nqu1ry—or1ented classes. A SOClOlOngt

..

The proJect d1rectors

fuused the 1nqu1ry-role approach 4in teaohlng'el“dentdry and secondary

.lschool sc1ence teachprs in prOJects supportng y-the Natlonal i/?énce .
“Foundatlon.. They report glthat thrs teach1ngvmethod was very.pdpulafldf.
;;W1th school teaqhers tak1ng workshops andué/urses 1n these programs. ~.
.NSOme of the teachers adapted.;he approach for ‘use. 1n theﬁr elementa:yp,

o

?&and secondary school classrooms. The“aPPI°a°h h?s been‘used‘Wifh some '{‘




) succegs:at grades as,lowxas;the'seiond grade.. In add1t10n, the

prOJect d1rectors may‘have 1nfluenced teachers at other 1nst1tut10ns

o,

of hlgher educatlon. They presented the1r results .at- one nat10na1 ‘and

two reglonal meetlngs of the Natlonal Sc1en e’ Teﬁchers Assoclatlon.

h‘1pfu1 They would be receptlve»to closer mon1tor1ng of NSE prOJects

through srte v191ts, but they wondered whether s1te v1s1ts@would prove 1.

1-
)

cost effectlve. The one p01nt thaf‘ﬁpey felt strongly about was early

Sl T T e e T
:Physical ConCeptions‘Used in Problem Solving'j,,luf

The second of the prOJects that produced 1nqu1ry mater1als qu a

phy91cs laboratory took place at a state un1ver51ty located 1n a Ne&

England town of 15 000 Establlshed in the m1d-n1neteenth ce'tury,_‘g .

’, - . _: . v,

campus on whlch the prOJect tdok place occup1es llOO:acres and 150 '.?“lf

bu11d1ngs and is the or1g1nal slte of the un1vers1ty. In add1t10n to

]7 thls campus» the un1ver81ty 1ncludes a. metropolitan branch campus, a-

.-,/ . N

med1cal campus, and a separate campus for 1ts agr1cultural school







o i
The m1sslon of- %he unlvers
e a :

-

'state resldentS' and on1y 5% of the : .

i'

Est1mated annua1 costs at the school were -

"‘recently $3000 for res1dent students and $4000 for nonres1dents of the

state. Recently the un1vers1ty rece1ved 12 000 app11cat10ns for ' f -

3

',*admlssrons and adm1tted 754 of these students. The average

. to
o

Scholastlc Apcltude Test scores of enter1ng freshmen were 475 on the

\U —
B _,_7/./.—

verbal sectlon and 525 on the mathqnat1cs~s t ".; Approxlmately one-'

half of the students 1n an enterlng class rema1n for four years and

. ._rr.;>,‘.‘ . )

\:recelvefdegrees. : jd' o T g

The student faculty ratlo éf ma1nta1ned at 18 to 1 ."'«v:'_f

Approxlmately 80% of the faculty hold doctorates, and sa1ar1es flh

these teachers are at the natlonal average. Unt11 recently th

-
o

': act1v1t1es of 1ts facu1ty members." An 1nstruct10na1 1mprovement

center supported by un1versity funds sponsored workshops for facult%;

.‘,)‘

'5 ed 1n course evaluatlon and managed ‘a grant program that

prov1ded awards of up to $1000 to 1nd1v1dua1 faculty members and up to S

used m1cro-teach1ng, v1deo feedback and systemat1c opservatlons of'“' : =

teadhlng as a basls for co:gultatlon. Fund1ng losses, however, have*

(‘,“ . . © . . . . . . | . o




_ e11m1nated these formaligrograms of support for teach1ng 1mprovement

‘ . L |Y Ve e i ; R
-_at the un1ver51ty.__;- ;Q,Q: R e

| 5.\@.}'_..
'-Background of the Pro1ect '

The or1g1nal d1rector bf the LOCI prOJect was cha1rman of the
\ P & I oA )
gdepartment of phy51cs at the t1me -he subm1tted hlS proposal. He was

a . .
7

iito have overall resp0n51b111ty for. the proJect and to serve ‘as. a

.-,

',member of tzﬁ* tfadv1sory comm1ttee. 'Much'of the.organlzatlon

’and actual work of ﬁhe proJect however, was to be*handled by a staff

h “a
A

'asSoclate 1n the department. Ehls staff assoclate latig became ‘.f”

research dlrector for the proJect after the &rlglnal pf%JeCt d1rector )

:jﬁbecame dean of naogral sclences at the un1ver51ty. When the proposal
N . ,_ . ; : . 'b \-'

:uwas belng wrltten‘ the staff assoc1ate was bompletlng his dlssertatlon -

»

"j1n the unﬁver51ty s graduate school of educatlon. _HIS f1eldﬂOf' _

f;}speclallzatlon was 1nstructlonal appllcatlons of computers and

. 3 .
[ oA : e LY

}ducatlon. He also had exten31ve experlence 1n P1aget1an

“1nterv1ew1ng. );, o 7';- '.,hgg _b7ﬂf ﬂ '%:(*7rb?f B

v

Severa% years before the LOCI proJect began, the prOJect

Bt
vt

d1rector s 1nterest in educatlonml research and development was'

¥ & o . . : . J:., ) ’) 'ﬂ' C Y ey ’Q:
” .
st1mulated by experlences he had as a member of a un1vers;ty commlttee
/éfgu : : s

f charged tb deal w1th freshman- wrltfng. Vanlous members of thls_“

1

. e .
,,commlttee 1n1t1ally had d1fferent assessments of the serlousness of

" w

problems ;mpfreshman wr1t1ng.f Some felt-1mprovement o' eshman'i

h

.wr1t1ng should be g1ven h1ghe}tfprlor1ty at the school, otheré’ ‘;5
‘o A ('- g
g dlsagreed When teachers of wr1t1ng brought 1n samples of actual*

. n
fbfreshman comp031tlons, however, dlsagreements Vanlshed Comm1ttee .
;o ) : i é)

. . B _ /
"courses newded strengthenlng., The proJect d1rector came away frOm the
S _ , , - J

i

0
,




SR

—

exper1ence conv1nced that teachers should look cl

performance'and des;gn 1nstruct10n thatvm%ets stu
\ Kl

The proJect d1rector was therefore eager to

) an educatlonal psychologlst who had“Just rece1ved

T e

e

vstrong posltlon to undertake th1s task

\ A

educatlon school descr1bed h1s 1deas for a proble

e n
Through the phy91cs departmen

‘.l ) L

.at the un1ver51ty.

l
13

members submltted a proposal for a one-year proJe

“}G o i

the Improvement'bf Postsecondary Educatlon. When

'problem—solv1ng:Iaboratory w1th afmore systematlc

students oonceptual modelsf

Hls rese

asely at. student

dents at the1r levels“

oecome 1nvolved when K

h1s degree at the l';v,

1

m—solv1ng laboratory

;thehtwo‘facult
.t.totthe‘Funn.f,
the proposal was

"oq‘

=gan to collect tap d'

.lthough the o

conceptual models,
to;the_prOJect staffj_

vork offthelresearch ‘

[N
\

LU e

thgwogk ‘begun in the

~..‘“F-..‘

exploration7bf.fﬁ¢;

He felt that hlS department was 1n a'

arch team had carr1ed

. ,g . ! - .
lout preliﬁinaryfstudies‘in this area,-an¢ team'me+bers ﬁhew how much

o : 5 Y

effort was requ1red ts catalqg conceptual models.

“epartment was a skllled 1nterv1ewer--the gra

v

'YTCompletlng hlS doctoral degree 1n educatlon and W

¢
K ‘

4 assoclate and then research d1rector on" the prOJe

I} from NSF., These funds weﬁe@to coverusalarles for‘

',and”the secretary, subJect fees for 20 students,

The proJect dlrector requested a, total of ap

'.‘/ ﬂ

f .

3

‘”be 1nter¢%ewed for 10 hours, and costs of v1deota

.sach of whom were to

.Also avallable 1n o

duate student who was
ho became staff

N 1

aroximatelf’SIB;OOO."

the staff_associate.

‘o

pes and audlq,."




- cassettes.. The prOJect was scheduled to start in August 1976 and to

be completed in 12 months. 7, i_ifixt -f':i_ T%p . "f;: o ”uj{7',:"”

4

Pro1ict 0b1ect1ves hf f:flaa‘ . ;"‘,: LT ‘ & b

.\',

'Q The marn obJectlve of the prOJect was to produce wr1tten ‘

d cuments descr1b1ng models that students use to conceptuallze bas1c

phys1cal laws.- The documents were to descr1be the models 1n enough
detarl 80 - that réaders“would be able to understand how students us1ng

these models v1ew the world. .The wr1tten documents would 1nclude

. --"'“”X A
avarlable to 1llustrate some of the models.

’lc

f]

K e
MR

docum%§ts that mlght be useful to teachers‘ the pr0pos:

o

descrlge these documents as 1nstructrona1 materlals and drdgnot

conta1n an explrclt Plan f0r u81ng the documents t° lmPYOVe sc1ence' T!IH
teachlng locally., M :'ii, ".“' DRI .;- R

Pro1ect Act1v1t1es

-

Dur1ng fall of 1976 the p‘

Eas T‘

conduct 10 one-hour 1nterv1ews w1th qp studén%{v%lunteers from the -.f;v’”

freshman phys1cs course. These studxg%s,were to be asked to solve P

. o .
51mple phySLCS problems and to 1nvestlgate s1mple physrcal dev;ces., A




Tapes were to be made of each 1nterv1ew, and the most 1nterest1ng
sectlons of the 1nterv1ews were - to be transcr1bed ' Lt

Iffthe year follow1ng rece1pt of the LOCI award the research

“a

s .
[ :
SR S

L d1rector carr1ed out the 1ntervrews wrth 18 freshmen in the'i;
'.,1ntroduotory physlcs course, and wrote techn1cal reports on students ;f7

. ’
\ i . ‘ﬁ

Ty concepts 1n several areas of phy51cs. Newton 'S laws, work enengy, 4/,,
ﬁlfuthe dlstlnctlon between mass and we1ght and elastlc force.ﬂ A typ1cal *

j techn1cal report conslsted of a d1scussron of the problem used in -

: 4 o . ® . : ‘.’ . s
‘.1 ) P -

eLxcltlngfstudentfsolutlons, auclassiflcation-of‘ltudents’ answers7tofi

“_ . . ’. . : s 'v ‘u . '." ‘ e ° - B /v-

-the problem, excerpts from transcr1pts of 1nterest1ng answers,’a;,i,f

-

iy

, Whrch of the follow1ng can be thought of as pl§‘
o viss stored?. A battery? A hlghway? A wound watch
Ly T%: hold1ng up a roof? Food’

Among otﬁér th1ngs, the

. _._,.\'\r""'
roof Students expla1ned that

.

"exerts force "or ' 1s*pnder,stress. Someﬂﬁ!hthe students sa1d that
’t

" the plllar exerted an act1ve force--the plllar was act1ng on" the -
,roof the plllar had energy of motion because 1t was dolng work and :

Vﬁ.l

““the plllar Was "dolng work holdlng the roof up.' °The research

d1rector concluded that students d1d not d15t1ngu1sh between not10ns ,];0@

L . s

‘of . force, force of reslstance, elast1c force, and energy 1n-the same , g%g
: way that phys1c1sts d1d. He also concluded that some students 2 s S
) . . -av. . i _ ) o R

\‘\”V . « <

SRR Y R g s ¢ . . ' i
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. e -

e . '.‘;'

understood the role of the pxllar 1p an anthrOpomorphlc way,uasslgnfng

. ‘. ' nﬂ

i
Bl

to the p1llar the same propert1es of "dolng work" that they would

assrgn to a man hold1ng up e heavy obJect.” The research d1rector
3 ¥ ov‘ B 3

recommended that phySch,beachers place greater emphaSIS othhe .;J'L
Lo . 3.

& Lo

dlstrnctlon betweed concepts of eneréy and force—and that they make

. 0 . .
S N . Y

_...-.

college ph'srcs.: How:dld'

problems’ .The pro; éf.di‘

sophlst1cated learners 1n several of these areas.' But he gave less hf“lf

e .‘,‘

'empha is to thrg,;spect of h1s progect than he had or1g1nally

: expected" His" results howed that 1ntu1t1ve qonce tlons ofe h 81681

‘gﬁh ‘“"'ng P py

) concepts are falrly resrstant to- change. For at 1east three quarters:.i“*
. -‘-*' ‘f . ° :

yof college fres"hmeno for example, m1sconceptlons about phys1cal force

I ‘h-
2

are not changeq by a conventronal phys1cs courSes.f.'f-'faﬁ,

Other Effects SNSRI

ThlS proJect was'one of severaé llnks 1n a chaln of 1nterrelated

PN S

S x' R

.prOJectS cifrlednout 1n the phys1cs department.. Further support for :

the Work of this, research group has come from the Fund for the _
_'1,-_' . . LR N . . . ‘ ] _'.'}
Impnbvement of Postsecondary Educatlon, NSF s Research 1n Sc1ence . _

/ T &a:‘.u-- : N b o R
¥ tlon Program, and a- comblned program of the Natlona Instltute of e
) o B

Educaﬁion and NSF dn Research on Cognltlve Processes and the Structure

'Eduk

a .

. "

of Knowledge 1n Sc1ence and Mathematlcs. The proJects of the research ag{
grOup have contrrbuted to 1nstructlonal theory, to methodology for ””

.

studylhgﬂiognltlve proce§ses, and to“courses and ‘course materlals..“
) . . ~ .‘h.-g- '_-.{

e .
i = . Lo L




A

P

-‘ww___ :
)

'a{ mathematlcs and englneerlng.\ As one” of the f1rst steps 1n a_m-

research team.;*""

.v.:J .

The research f1nd1ngs

"'jstrongly 1nfluenced the d1recﬁlon of a departmental effort supported

art by other funds, to develop an 1ntroductory pre—physlcs"

Y tudents.. Th1s four—credlt, one '.f o

'\Rather than'empha51zlng prof1c1ency w1th formulas the Laboratory

N '0. \.,

lemphaslzed qualLtatrve physlcs.- In the laboratory,vstudents

K Y

PR .J B .‘

‘”;force, &eloc1ty, acceleration mass, and momentum. Stude ts worked in .

".

:Qfspendlng 1ess than two m1nutes°at a t1me w1th each pa1r of students

‘and return1ng to each pa1r several t1mes dur1ng the laboratory perlod
l"The 1nstructor tr1ed not to\spend t1me g1v1ng extended explanatlons of .

é”the: correct" polnt of vlew._ He prov1ded answers to questlons when'

v asked but more. often ‘he 91mply asked pa1rs what they had found

A

. -, o
-“_suggested a related questlon and moved on to another gfoup w1thout

R T AN

The f1nd1ngs of th1s LOCI proJect have been'documl edfand are

bemng w1dely d1ssem1nated The basrc sources for- the proJect f1nd1ngs;

", ..

‘3areuphe techn1cal reports written by the research d1rector.’ But

P

. results fr0m the technlcal reports have been presented to a broader BT

3y

aud1ence in'a var1ety of - ways. One 1mportant outlet for.proJect v_e*

R



'5fpaper on proge
'fapproxsma“

-ﬂ‘Teachers.' F1nar1y, the research team has presented more than 30

'b.feachlng. ﬁ

‘:Evaluation

';Although the proposer descr1bed plans for d1ssem1nat1ng h1s f1nd1ngs,

: 3resu1ts.:“It-turned:out howeverm,that prOJect results strongly

L

s o Lo ) ._.9)}
-lf

.ﬂfunlverslty and sponsored by th1s research group._ Papers from the :ﬂki'

v

.conference were collected and are ava11able as a book. The research 3{_g

Jffgroup aIso recently produced inother book on problem solv1ng, and has

SO . o

?f.produced numerous papers and art1c1es on 1ts work.‘ 0ne-1mportant

s—
T

'.»t'

f1nd1ngs was presented to an aud1ence of

ely 200 at a meet1ng of the Amer1can Assoc1atlon of Physrcs‘;jl
)

.

Workshops at varlous colleges and un1vers1t1es on 1ts approach to

." IR TR

™

The proposal for th1s prOJect was bas1cally a research proposal._v

v

’m .

.5influenced instruction 1n'a course at the un1vers1ty;. The course that

department and SO evaluatlon has presented some d1ff1cu1t1es.u

o.

;1ncorporates the LOCI materlals 1s a new one in the phys1cs RN

o '_ : ,g\' L av

o

i

2 . (." ' T

Nonetheless, 1n an effort to evaluate course effect1veness, the LOCI

v

research d1rector has recently collected answers to. phy31cs problems 2

e

. from students who have completed th1s new course, and he has compared

« RS e L

these answers to answers from the same students before they took the

: course and to answers g1ven by students who have taken other phys1cs-

e

:'courses.: To date only pre11m1nary results from a pllot evaluatlon are

- : -~ \

‘_ava11able, a more careful study 1s now underway. The research

)

P

d1rector found howeVer, that the new course rs successful "in iy'




L e

_IF7§y;

. o RN . X o
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chi Veccertarn of h1s goals 1n research and 1n teachlng.' He th1nks,

,however, that the amount of support LOCI prov1des 1s suff1c1ent only

for f1ne-tun1ng of courses.j LOCI awards do not seem 1arge enough to

br1ng about_ 'for changes in: courses oL departments. Such changes :

) /
usually requxre seweral years of concentrated effort--and more support o

than LOCI can’ prov1de._ ;

T e . . AT SR
LA B !

i Summar?fand-Conclusions.--ﬁ’”'

v -commen. Both proJects resulted 1n 1nqurry—or1ented 1aboratorie fp

1ntroduc1ng students to concepts %§ phy51cs yBy any standard b.‘h,

prOJects were hlghly successful * One- proJect'had,a;7espec1a11y strong

evaluatlon, the other ‘'was especlarly strong 1n d1s8em1natlon._ Both

a

l ,9.'-

Two factors that may have contr1buted to the success of these--

»

prOJects are.'

educatlon. The proJect were conSLstent.w1th career goals of

the prOJeet dlrectors. LOCI work d1d not:

: and{development actTV'tles in the departments.r The LOCI

IERJ!:‘ s A A




‘7,7 9 : . Lo S ,
the projects contributed to their ldter funded

BRIC e e T8 T T

Aruitoxt provided by Eic:



Chapter 5

-

Other Teachlng Methods

methodology uSed the approaches to 1nstructlona1 1mprovement descr1bed

N v).

‘in the preced1ng chapters. The proJect d1rectors rev1sed the1r ; fbj:'

RS

- courses to 1ncorporate e1ther selj—paclng or: computer-based teachlng;
£

Lot

f5or 1nqu1ry laboratorles. Not a11 LOCI proJects des1gned to rev1se

'.teachlng methods, however, were of these three types.f Some proJects _Q :'
' g . L

: were. hard to categorlze ‘or felk 1nto classes of the1r own,

,. . -

E g. In th1s c@apter we descrlbe two such prOJects. The obJectrv' of“ff"

'.'the flrst_prOJeCt was_to de31gn desktop kits for chem1stry students to'U?

"1usesdur1ng 1ecthre yasses. The k1ts were to conta1n models,*fff'

L 2

A 3
'Lchemlcals, and other mater1a1s that student would use wh11e a'

wlecturer gave explanatrons. The second prOJect'asked for "seed money

l‘.
b -t

b

the cOmmunlty e

.-a_-
Pl

e ¥ : y o S s
~colleg‘ grew rapldiy 1nto a mu1t1-campu{/1nst1tutlon.. It moved to a

permanent 180—§cre 81te 1n 19Il,_created an open campus that Operates

RN

£ at more than 200 Aocatlons in 1974, and establlshed ‘a th1r_;f€Ppus on

an 80*acre s1te 1n 1975. The college now serves ‘over 20 000 resmdent%b

of the area, each year. It offers these 1earners transfer programs, o

4?._‘»‘,: . ) ) {‘ - _. . .

:,career educstlon, commun1ty setv1ces, and general educatlon programs.

T L T : - . _ o o
Ry .

L E e . L T R e o
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ﬂ«college was. modest, approx1mately $l90 per year for re81dents'of the B

e »

',$650~per year for,nonre31déhts.n The faculty\at’the college.f“3

}hlncludes.mOre than 200 mémbers, most of whom hold.master’s degrees.pf”;'f

,‘., R

-

In addltlon to conventlonal programs supportlng faculty

. '».,»‘ . _& .
.development--sahbatlcal leaves and a tultlon-relmbursement program- '

. b

("
.\']

'che college has a dxs inctlve pro ram of suppqrt for 1nstructlonal and

v.
LN

N T N ~'

Vprofessaonal develop ent act1v1tles'6§ 1ts faculty.“ Each year ZA (or vdg

>’$150 000 1n 1979 80) %{ the college funds are nsedff r staff and

?ffprofesslonal development awards.- Faculty members subm1t proposals for:‘ b

‘:prOJects 1nvolv1ng e1ther \md1v1dual professlonal deve10pment

- 3 L
f-are rﬂzlewed by a commlttee composed Qﬁ fa"

the college 8 adm1nlstratlon.‘

' I T Sl
Background of the Prglect

Before Jolnlng the faculty as a sc1ence 1nstructor 1n~1968 theé

i B VN : Lot .
proxfct dlrector taught chemlstry for four year at a. local h1gh
school. At the t1me she subm1tted her LOCI proposal she held a

N Ve g

master s degree frdm a lead1ng research un1ver51ty, an& was a; doctoral

3 . ~,~' . ? -”(

-’

cand1date in educatlon at a un1vers1ty in the reglon.. She rece1ved

A
.

her doctorate 1n 1977 and 15 currently leader of the chem1cal and



"qproposal was an 1nstructlonal ”'dhidffhf nst1tutlon. The proJect

ii5Chem1stry actually grasped the concepts and=chem1cal pr1nc1p1es that

L I

“fd1rector though"that too few of the studen-slln Introductory

T

H P . 'H.‘f.

4‘\'

" R T,

\ J

the course wa§ desrgned to.teach Too many students fa11ed the Y

. ) = .
-o X \ . . e P

N

_!ﬁLOCI proJect.: Introductory Chem1stry overs mater1al that paralLels

‘4'curr1culdm fo &

Qhuch as frreatechnology and”varlous paramed1cal programs he,

.=

e course. ‘The project d1rector‘wanted to 1mprove the‘course s

& Sa
. . . ! . . VLo

. N - - ‘ . . ) .
,,L‘ ) _ . ; ; . ol

effectrveness. : o w‘

e . . .- R ‘-‘< - ;-
K

-

Some awareness of the character of“? troductory Chemlstry and of

-’-1'.
L ..,.A . - , -

;fthe students who enroll in’ 1t 1s essent1al to an understand1ng of th1s.“"

P

s N . [ TR

4 : e

'5-content covered 1n two semesters of h1gh school chemlstry. The,course ff"

;;gls cons1dered a prerequlslte to" General Chem1stry for students who"ef -

c'Q"

géhave not completed h1gh school chem1stry durlng the last 5 years. -Af7?

3 Y ‘_.,

'“Introductory Chemrstry 1s alyb e1ther prerequ1s1te .or part of the :‘;,f'?

'ny two—year assoclate degree programs at the college, L

-.,.-«-‘ o T N [E— .«

LN . ,‘ e

. h..

"employed in the ari\_'rMany are women.p_In general the students are Vl'

dthe1r fam111es to. attend college.l Many of them are oldgr c1trzens,_?;;v

[

;3maJorLty of students enrolled 1h the course are the firsf members of ;.]

el
. . [ x -‘,

Y . e

relat1vely unsophlstlcated 1n the sc1ences and often are less talented i
BRI v . W

‘“academically than the %verage h1gh Schaol &hemlstry student. R 3;,a o

RER . ¢ : ‘.}'

;The prOJect dlrector thought that the concepts of chem1stry as

ord1nar11y taughtJ/e?g tod abstract fon theée stugents to/grasgb The v.gﬁﬁ

'-suudents lacked concrete~references for the wovds spoken/ln lectures

angiprlnted“ln textbooks. The proJect d1recto; thought that these L

A @

' P
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e per1ods. 552 '@MQ?‘,j'*Lc--}.._;f;;];:.ﬂ
C e - e . .P' . . #
Another meortant factor 1n the proJect d1rector s'development of

:her proposal Was her experience as a doctoral cand1date 1n educat1on. f-

" As part of a course requrrement, she developed a proposal that f'wggqlaf

.\ o

: 7
_descr1bed her 1deas about 1mprOV1ng 1earn1ng of abstract chem1ca1

-

fpr1nc1ples. When the teacher of the course suggested that she subm1t

.

)

the pronosal to a fund1ng agency, she<began search1ng for an f,-lh i ;;:f

.apDroprmate fund1ng source. She sodh'd1scovered that the fundlng
EESCT T B /. . ,’-‘ .
:f.pr1or1t1es of the LOCI program matched her obJectlves, and w1th the h‘
flphelp of her college s off1ce of resource development, she prepaned her -

-'Proposal for submlsslon.fﬂffi-* f

‘ ot

Her proposal requested a total of $16 500 from NSF The . ”.'[_7’35
77,1nst1tut1onal contrlbutlon to the progect was l1sted as approX1mateLy .

.o -
. . \.

.

f:$3000 NsF’funds were to cover salar1es for two-thlrds t1me for the

VproJect dlrector and onerquarter time: for a clerlcal worker for the . ;?J“

’ten—month duratlon of the proJect. mSF funds were-also to cover costs
4 a. PR

of’travel and 1nstructlonal mater1a1s. The proJect was Scheduled to.

A

‘fbegln in September 1976

Pro1ect Goals and Act1v1t1es ' ST Ty R

s

kS L

The pquect d1re¢tor§§{assumptlon was that many Introductoxy 'g«;"

ChemlStrY Students would understand abstract 1deas only 1f the 1deas,'?"””

/r f -
L © A

”.were flrst expressed 1n concrete ways. She thought that these

Te .l‘.

[~
oD
'







R

-;eéwere;being—d£BCussed.

o m1nd for her proJect

E “‘abstract concepts of chemlstry, o f-f o :,-_;ﬁ . ’lf c:.af”'“
o E'b),.to demonstrate the effect1veness of these k1ts by comparlng

«,\;,’;« N - . .,En'«" B
e ‘.v.’ T

1<che level of th1nk1ng of students taugh',w1th and w1thout the
klts . - V»IW'. :,‘..\ B 4.., |

The progect-was to be carr1ed out 1n two maJor phases.‘ The f1rst

‘) phase would occupy the last four months of 1976.: Dur1ng th1s phase

L,

the proJect d1rector wouldyde31gn the desktop klts ang

’Hﬁed in the evaluatron of these k1ts{-‘Thé'second'phas

- was to occupy the f1rst six months of 1977., Th1s waSJto‘be

for 1mp1ementat10n of the proJect.%TCIasses were to be offered uslng

'

the desktop k1ts, data were 0. be céafected, statlstlcal analyses werev &,11%;

D .

to be run, and the f1na1 report was to‘be wr1tten on the pro;ect..,! . ;-“ﬁ;&
The progect dr;eétor made good use  of local and off—campusyi“V“J#'“
o W ) 5 o ; .
T resources 1n deslgnlng the desktop k1ts and evaluat1ng the1r -, 1*; T "'g?

:effectlveness; Off—campus, she attended a workshop on app11catlon of K
R 95-
N desktop éxﬁerrments, and she consulted with members of her doctoral

Y

bncommrttee on des1gn of thebpro%ectvewaluatloz.l’On her home campus, T
she found a colleague in. chemlstry who agreed to offer eiperlmental uf"l;;f
Sl *-? . ‘& Lo :
and control sectlons of.Introductory Chem1stry for the proJect.d She o -f;?;ff
1so found two facult;tmembers}at her 1nst1tutron who were able to ;'".27: ' “.;
prov1de help w1th statlstrcal analysrs of her resu1ts.,#ff_ .. o |

Durlng the flrst four mgnths o£ the prOJect, the prOJect d1rector

i

desrgned the desktop kltflfor IntroductoryQChemrstry. Each of the ”"

k1ts contalned materlals for 28 1ectures...Krts»cons;stedkofianvmif'w';"3
. ‘.: e' : M . ¢ k . “. v
. S B - A
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S s :-f,ﬁa. e
8 bu. ':- ‘- s R . ' ’ [ " g o
_N_Hassortment wacontalners,rchemlcals, measur1ngldev ‘
.. f ’i . S ‘

bu11d1ng materlals.f The prOJect d1rector constructed 60 krts (at an

2
."‘ J

estlmated costgof $25 per k;t) so that each student 1n two classes of'

'r1ng thls f1rst phase of the proJect the1project d1rector also

i

scones on'.a comprehenslve f1na1 examlnatron-adjusted-forf{nitialf'

ﬁ‘- ) ’: o . »h' . el 3 '
dlﬁf ences 1n student knowledge, total lnstructo'“ ss1gnéd polnts P

-

obta1ned by students in the exper1mental“g§g contlol classes on tests,;'

‘ S & x . R .L~:: Lt . 4"& . ."
qulzzes, and homework as51gnments, and 1nstructor-ass1gned grades. “As . v
- - L "
- . . L e Co ¥ 2

her measure of student att1tude, the proJect d1rector dec1ded to use T

e
Y

. ,L - ?

~*; responses to two 1nd1v1dual questlons. These questlons asked students: iif )

L ot a - L
to 1dent1fy the degree to wh1ch they llked*chemlstry and the.degree to ‘ .
wh1ch chemlstry was eaSy for them to understandu '. 'J"p.' j}”
T ¥ © ER S
The f1nal task of the flrSt phase of the proJect was select1-x N
S . . b P '“‘\
 —— - .

an exper1mental.des1gn._ The project d1rector dec1ded to“use tw0'

\ Q@ ‘»4

. 1nstructors 1n the exper1ment.‘ Each rnstructor would teach tw@ ?f%T;mE ;74*“2§

sectlons of Introdu%tory Chemxstry °an-exper1mental sectron and,a); S
- e P L

| RIS

e proJect d1rector 1ntended to use standard "'-ff;s.

- s i I . - AL
].. . o R /k e

statlstlcal tests to compare performance 1h the control and o
;‘ e e P LT e vj.,;x '~':’ o -:y¥",‘3i;'j'3j”g e
o exper1mental groups.~-lé,fﬂ,au‘~:¢ Sl RS T T R T
o - LA KE A I . et

Evaluatlon of the Project ;.~di_ ‘1-.‘H=: T, h P f_‘f‘g_“'. AR T

! o : glﬂf'luﬂfﬂﬁ’

-* e L . S »
f experlmentahéand control groups favor d~thg ekpenxﬁental group, but ..j;
< - S . . . “ ) b -‘ ) . ]
. L e P _x.jfgi;;; v

I . . v H N ‘.
FE Lo . S L N L R e S .
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U L . . L . L ’ B . . . -

-———dlfferencesyweré not always 1arge enough to‘be Eonsrdered

ﬂhpweVer, dlfferences were clrar and,stat1st1ca11y..
5 . - Lo, ¥ ‘ PR "(ﬁ,,,., 3 v o
e T

‘91gn1f1cant._ AdJusted%scores of the en@&}e exp%rlmental group were,f

Vo

','h1gher than those in. the ent1re contra} group%&

carr1ed out on‘students at the concrete Ievel o»

N : ;o .
NORARS O %, c e . - o Lo y
. o

:uexperlmenteg obtalned the same result. She also obta1ned the same.,

4z

<v-'...'.«
[ 3T SRPRE Y

number of p01nts acCumulated.by the experlmental groupvwas o

.- ey

.“, 'a"

students rece1v1ng 1nstru§g§;-a981gne;

L-eXPerlmengaL and controlisectlonstffThe
s b -t "
-rece1v1ng these grades 1n bogh the exper1menta1 and the control

sectnon was about equa1 to the proportmon-who had\recelved these ,
L, . ‘_'» OB dw -
gradeSmfrom the 1nstructor%%3@fthe past. - R v -
YR = e ’ ' /L
£ gnye 1n stydent'res es to the two ~ﬁ;"5‘-’{1f )
questlonsf; I 1Lke chemlstry" and "Ché&l%%yy 1s € sy for me™ to ~v“_'5{3i"'*
understand._ Although students 1n both groups deye'oped more pos1t1ve Q;wf.ff
". . I . e ,_\(_ Lo
attltudes toward chemlstry dur1ng the céurse, the amoUng of att1tude .
change as measured bY'these=quest10ns Was slmllar for both !
.'_.6, ) L v A : o °’ : Lo .
’ experimental-and'contro& groupsaﬁv nformal comments 6m students:\\\ R
. "‘t/" H‘."f.- _',' s e ] . ; ' ] ‘ . .

ERI

Aruitoxt provided by Eic:
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‘“‘“howeve "”prov1ded addltlonal‘feedbabkf“bout‘th ffects of“th k1ts on '“;f;f'

e o B .
L

. students attltudes.- Use‘of t%e k1ts seemed to 1ncrease studen& . -,;-ﬂ&.f
":enthuslasm.' The k1ts ' ef&eshed" students and prov1ded varlety dur1ng ;:'“

v .

ecture-dlscu3810n format.

vh‘th

R

' év
“in whlch the k1ts were used nIn add1t10n to the prOJect

£ . ;rv - R R~ 1 " b Y

" er1als to reflect the requ;rements of

£
°'[~

p;;"?e." In addltr‘ ;

@

The progect d1rector has presenteg her;flndlngs at both reglonél?

o'
~
*

i and natlonal meetlngs of prOféSSlOﬂBl assoc1at10ns tn chemlstry.‘ AT

agﬂier descr1b1ng proJect ‘esults w111 soon appear 1n thevpg - " .

proceedlngs of one o' the assocratlons._ In recognltlon of”her I ¥
B 1effortqq.ghe prOJect dlrector reeently_ ece1ved a natlonal‘ :

good teachzng in® communlty college chemlstry £rom t anufacturlngf"‘ B

' ‘.«‘0_ SR e @l '4 e S L

Chemxsts Assoc;atlon. Recently the prOJect d1rectonasubm1tted a. : o

;g proposal to the Depertment of Energ%,to‘develop workshops for hlgh ?:g;"‘s
.
sch001 teachers.} She antlglpates ﬁhat her exper1ence as dfrector of R ‘*L"j
‘n N . @ T e . v .. PR s e .. o » ”.. | ) .

S R e e m R QN B R T CmT Ty .

Aruitoxt provided by Eic:
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R s y e .- N . . ' . T T e :
Proposal., o : _3_- 'tgrv“=;15'~:;~ jgﬁ?'ﬂﬂiﬂ_:'f.ffgé;h'ﬂ: SR
Reactlon to NSF Programs'“ é;“.f; .f‘l_,'p *'Q L -,F’“ -
- ,', o - - - :.}"v

! .:=, The proJect d1rector cog@;dered the LOCI program to be an_.--J‘QH

'] : ,'5 -y : . )
»fexcellent-one. -She thought that the pr“gram guldﬁ nes were“clear,_;
the amount of money allotted for proJects was. adequate; and the tlme« A C
5 o \'. : ' . o )\.‘.,.‘g._
.uShe consrdered the q';;f,.,'m;r_f
o “to be a* reaonable
;f;a e g,

expectatron of the LOCA- . ”“}a;;Sf{, drrectorghffered no' 'aal

She d1d report

waever, exper1enc1ng’Some d1ff1culty ln submlttlng her flnal prOJect %:4:';
;eport.to the'appropnrat: d;V1slon of.the.Foundatlon, and she - L ‘v.'
f suggested that efforts be made to 1mprove coordrnatron betweenhthe ti.'= éai.f
yarious-d;ylslons. ' fsp;'? s :fnf.‘ c ' ' N ";th'
b "'j".‘: S : L R
;;;;ST = g Laboratory Instructron at a fﬁberal Arts College é
: ,;..\,g" A

SR The settzng formthe sec”nd ;
".,QL LT ‘b' PRTEEN 3 . ) "- ,‘ e . L
related 11bera1 arts collegey£QUnded 1n~1826 "About 20 years ago bhe ;

) X _ a ST
e college moved to 1ts "fgent'750-acre campus Just out51de a Southern R

f .r.‘ . Do e

el

hole goIf course, a rose garden a Japanese garden, aud many fountalns . "Lj#* -

and pools.~ The campus CCvtﬂlnS 22 bu11d1ngs; all completed s1nce ’ ;~T VL
\Q .‘ .- ,""
. Sy

Al s me

,ff1958. The maJor bu11d1ngs are’ faced.wlth ha_dmade V1rg1n1a brlcﬁ and -
many have“columned porches.'f'7 #;.fﬁ.'?;-'} af’=':g*%:;,f{& VP: .
The student bodyvnumh!rs approxlmat 2500 Although ost
. states are reprjs/eg.ted r:.n[the student bOde more than .*ree-quarte,p\\
of the students-c;me from the South Atlant1c states, and&mostmllve Lp T
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L L T84 "

k o SR ' CoL .
the college res1dence halls. ERE

Estlmated expenses “for students are'; "

rabout $5 400 per year. ﬂThe adm1sslons polmcy 1s very select1ve.

I
1979 the college rece1ved 1845~appllcatlons for the freshman class,

andléﬁrolled 674 students.~
. '&‘, oK .
' comblned SAT scores.

The enter1ng class averaged 1078'1n.A

x

kpproxlmately 15%.of freshmen do not return for S

: the sophomore year, approx1maﬁely 65£ oﬁ the enter1ng freshmen rema1n‘ L

to graduate, anﬂ approx1mately 15% of those who graduate cont1nue." '

the1r studies 1n graduate or professlonal schools..

, 2 A
Man of the students.are 1nterested in sc1ence.v Freshmen, for

blology; 15 1n chemlstryywll in" computer sclences, 7 1n geology‘{;*lnt ;
': math and 1 1n physlcs. ,.253” j' f”»'-- (,',ff?'_'t"' 3'\ :.T SRV

Backgrgund for the LOCI Pr01ect

e ' .

‘\. o N i .
plannxng procedures developed uider theselgrants used he analogy of a\F_ E
tr1P- ;Dgégftments'trle;vto anﬁwer{questlons asked by travelers; 7f_hfg.fli-: .

." L : . -, , R — - v oo

1fWherelar;,you now? Wheée are §Bu g01ng .vhh"*is gOng w1th you’ ?owf ;

&’f‘clyyéggkhbﬁ'ﬁhén you_get there¢ Another. annlng proced.:i S -
: UL e y : PO [ . -

'_“ s ;fat the. college requ1 ad departmen? ﬁi_.dentQJ.fy eir " . .

EMC .”'- »..»‘-':l"'.-‘-.:.'.'-f-f?,.—'.).i 1~? fﬁx-',&-%a*‘* '.A', s . o ‘ _‘A‘«' “ N : - ‘ .




A'planning areas;_ Exxon and Fo:d grants ] .
"';the college, and each year each departmf hes p;ocedures developed

under these grants 1n curr1cular p1ann1ng(// :updﬁ s.i' .uif : ;@%Hf = ;h

L Another 1mportant llnk in the ‘chain of events lead1ng to the LOCI ;ﬁ

; prOJect was" a grant for faculty a”’elopment 1q/22adem1c plannlng”ftf;'tA%gb',- f

pa—

: Hrec/}ved fr0m the Kellogg Foundaﬁ bn in 1975. Th;s grant helped

?faculty members follow systematlc,procedures 1n developlng Currrcu1a, U

a

b :courses, and new 1nstructlonal strategles. The Kellogg grant prov1ded

gi' -

145 faculty members part1c1pated

R B ~ T
R f;;;n 1975 the blology dggartment 1dent1f1ed laboratory instructio

v’

%. ,,— e 'ri Dt . -«a 1' _‘.1 “ G ok - e )
: as°a key%&rea of concern:ln 1ts SWOT 8 aQalypls. An assOC1ate R
. D '53\ S e . oo Ll

-

the problem”- He"knew ‘that” the Kellogg grant could prov1de support to 'ﬂ;f. ﬁﬁV

4 ,-, i & - .'r“)v._... .
¥ faculby membégéworklng dn 1nst;uct10nal“and currrcula change at the- AR

._‘.,‘ el . J'.. .M e

v°collegep He also knew about{jﬂ

o

pfoblems 1

laboraibry 1nstructlon 1n blology ¢ _

One dlstlnctlve aspect of the proposal th1s faculty membar ‘ﬁ,,lf i ‘;;f T
eloped wasﬁsts eXploratory charactert L1ke other college teachers; .#%dfiﬂf»

v . ‘ ¢, ST ST
this faéulty member had heard a great deal about 1nd1v1duallzﬁd\>:m?;_, "fqﬁiyqp
fﬁ 1nstruct1on—-audlotutor1al teachrng, computers, modules; mastery :'5}A1'h' b
,learg&ng, personallzed 1nstructxon,’and’g?-on. Hls\maJof obJectlve vf;:hyi”g';

‘ Was te determ1ne ﬂ%lch of the pract1ces and materlals would wo'“

- \ (R E Q’ v ; o . T , ‘v-‘r- :
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6500 frOm SF.

.; The propovsal leqt\gé,ped approm L" "y $

oA

d1 ector s ;‘nsr.u_.wtutlonmwas to con'rlbu,‘ another $4000 to thef pro_]ect.’_,

. - g. - - < '\ v ‘
The maJor :Ltem on NBF budget was summer salary s port for the pro_]ecJ;
d1rector and an assmtant d1 _.ector, other small 1tems were student ] \
. . . R ' . q :

o ass:.,Stance, seqretarlal help, travel nd mater1als. Th-e pro ect. was
: / J

pect (, ito beg1n in June 1976 and to be completed in 15 months. "
o Pro1ect Goals gnd Act1v1t1es R "” B P T TS
) The LOCI prOJent&had two Jor obJectJ.ves. exploratlon of S T
p2% -
‘ Q,' R

alternatl}es avaxlable" to. the departmeng;nd use of selected .

alterna@:.ves 1n laboratory @structlon at . the college. W1th1n one

; 4,
‘b . - ey S 4, . R

Lt

."a.r of the staxt of the pro.geet',.the progect d1rector hadg:omp],eted

\* b0th maj(\fr tas'ksVHe and hz.s colheagues ha . ex’plored maJor 0" R
'""alternatz.ves m ﬂ.‘é&ﬁ‘atory i stu'uctamn, and he and h1s student»fhad Sl

o ’

‘,‘_"" pr'o_]ec% d;rgétgr. arranged for -workshops, s1te v1s1ts,/ and _ s S %

).. ,démonstr%ionsf : Fxrstff’he 1nv ted Samuel Postlethwalt of Purdue it
pr.versuy ‘to campu's'”to cqndu ; J.otut' 'al

e . . ‘(‘l': . A : ! . V'Q‘“ N P g L A ERRE . '

f 1nstruct10n. Although the departmqlt reached the cogelum %‘ s L

audlotutorla-l instr&ct ld not be used in ai-l laborator:.es,

department membeg:s felt t ) ud:.otutorlal :
Iy » : s
)" 1nstruct10n could be"ncorporated mto the1r new program. ‘ Second, the P
[ N L S : . .,'V.", ) . N
',f._,°pr333@~¥1rvector and is ass Lates v151te’g/'other campuses ‘q:n order to : ( L, é

”‘p. \ . . " Q; § N . A2 \ ) LA X . :

ClaL g ~ ei ]
. study 'th-e'1‘r fmethods d{_c', laboratorykj eachlng., Th}'fd they attended SN

' ."~ S .v R ‘“_~“ A, ‘
- AW - . .L ‘ .-..“:.,. ‘ L "‘-‘ 9 . “ - ) v_,- t'.’ o ’s) o .,"' '-.,.l-‘- ‘ ;- ‘ ,‘:_,




the classroom, competency-—based educatlon, alternatlve modes of

‘W&
.~,;"~1nstructlon, and Keller’éS personallze '8 stem of 1nstructv n"1
Y

‘- —
1nally, they obta1ned a¥ ‘numbgr of comm?clakly ava11abl”e~

et e : : v
and looked 1nto ways of u31ng these mater1als in- 1nd1v'_ 13

laboratoryemnstructlon. S R A

. . '
V.

llhrary of 30 sllde-tap s that resulted from th1s pro_]ect served as a. .. "
- .‘.‘ “' N ;

core of mater1a1s for 1nd1v1duallzed laboratory teach1ng. In'- - oo

ik

' on/a/one-to—one ba81s wh11e mak1ng s’lldes and p1ann1ng m1n1—courses. -

J

Peer rev1ew of pre11m1nary s11de—tapes helped ref1ne f1na1 products - *

and also served_

s valuable leariung expenences.

s

ataloged and ea81ly ﬁtalned byzﬁstudents.

‘} Facu?ty members m the brology department« today'\use the tapes 1n k
_,.dlfferent ways Some use the/taié*)to supplement mstructi:b‘“..;co .‘ i
: s .. . —:‘ T ! g - C , U D ‘o > o
enr1oh.'the co nt .of lowen-d vidion cou es 0r for remed:.a__" teach1ng By
KT s . . ! :‘ r\ . <. )
- ava11ab111ty .of a sllﬂe,“t'ape .
. I Ja& '_‘ - . X . > . P ~ . §
y W 5, . s
1f they want to.' In other cases, .faculty members T n1re/the use of ;.;.},"'_ =
. ﬁ%ﬁm - . : ., e “a._,,/ R ;,; - ,aéf .‘,_‘_ _'_jja.;.".ﬁ i ,‘,.‘
& e-tapes in. courses.n ’Inst@'otors(a?sﬁ.gn-fghej},t.4-_‘.l_'..
> hh- b

amount of lecture tmme spent o(n rout1ne tea :

Tl ML '@ v%.

'u‘

Q w-_ '_."1-;: . ’ o V
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ratoryﬁprocedures.“

amount of 1nd1v1dual'1nst\ﬁttro§ necessary on li

The proJect d1rector reported that dur1ng the co se’ of a year all
= ‘ P -‘.-”f
o 1nstructors in the blology department wou1d use the sllde—tapes 1n one'

;of these ‘two ways._ ‘He_, also reported that the rateaof use of the .'=f:' t ﬁﬁ

slideetapesfis lncrea81ng. Whlle 1t is not so great as he had h0ped
n : : b .

“use is greater than he had exPected...

v oo

An 1mportant outcome of the LOCIﬂprOJect was 1ncreased awareness

T

. at the college of optlons avallable for scLence teach1ng. Th1s‘
» awﬁ’are'n_e'ag.’ Héiped" -sha‘pe‘ the’ s-‘ciencé'. divj'.s'ioln’s'l':fsucc'efs__sful 1977 proposa i
Af_to'NSF s program on Comprehenslve Asslstance to Undeggraduate Sc1ence

- t_

'Educatlon (CAUSE) The'dlrecton of the LOCI prOJect made 1mpqrtant

”_for one year.' The two-year proJect reqqued moﬁe than $200,000 of NSF

funds and more than $125, 000 of 1nst1tutlonal funds, and 1nvolved :héﬁ\*\\

PR

Aseven sc1ence departments ‘at the college. blology, chemlstry,

¥s mathematlcs, physrcs, and psychology. *The

" -Qt .. x"-/ ol
-effects of the CAUSE meJect are&qulte v181ble in many'of these B
e z . » L
departments today. Attractlve and popular learn1ng resoufce centers o '
\ ’ . v \

funct%%n 1n the departments of blology, mﬁ&hematl , and computer IR
sc1ence.» A modular mastery coursg 1s thr1v1ng 1n the mathematxcs o R
: o S R AR

. " . 1’\ P o, R -

department. Labo ator1es in some course%'went from a codkbook

approach to a more 1nd1v1duallzed method of teachlng.‘ The use of Ve “**;E_:’

The phy31ca1 changes.'nédepartments;brought abous 'w1th NSF fu&\_

\ : . .
seem to be a s0urc f prlde to the sc1ence faculty.~ Many science . - L
.-...vt . - ST ", ) ° 3 \l .- . . | o N T .

W %4 K w e

teacgérs beéame deﬁg}y 1nvolved rn proJect actggsgLes, and the1r ~:T_;_ s

de toward thé&proJec; todax is very faVorable. Most of th&ﬁ.ul N




L

summer sala nd ‘the. growlng scope

;

he proJect, the prOJect a;:

on the CAUSE

A Y

d1rector recelved fuller departmental coop

proJect. He was also able to buy the equ1pment he needed--not Just
sxngle audio-sllde vfewer but the ten that were necessary for a
learnang resources center.

Evaluatlon of the Pro1ect

: evaluatlon sectlon, the evaluatlon act1v1t1es descrlbeq_ln.the 45 R

proposal were rnformal The proJect d1rector was to gather

‘
4

questlonnalre data on prOJeot effectlveness”frOm students ‘and -

‘"4: '. A

laboratory as31stan

f department faculty

S f "
evaluatlon was~to 1mp?
: S - T

- ; P
A

“procedures. '{h; L“‘_d.}ﬁ‘
X . " —7 P »'.
The evaluatlon thaﬂ took place was’ &Lformal..«

el

df@e toerevlewed séudent reactlons to the sllde-tai
l

s,

»

eagues.e Overal

-

.qua11ty, Some seemed "better than commerclally ava11able"‘ others

ifemed falrly rough in %}ﬁlsh D1scuss10n of these and otﬁer —Taf‘/f}“:ffy"
reactlons to the 1n1t1al proJ z played an 1mportant 1é .




% aken f1ve of 81x‘years'to make th% changes 1n att1tude and Ln

; ?.

o b S r,,

“__fac111t1es that were made durlng;!Ee grant perlod In general

. v
i" e"’ [

that made these teach1ng 1mprovements poss;ble. o
~ N . v . . . N - p'd .
Sma11 changes, the prOJeCt dlrector th1nks, m1ght 1mprove the

= p : ) -

g 1de11nes for f1na1 o g” R

'

c1ar1ty oﬁ NSF program guldellnes., ﬂhe

repottlng, for example were not cOmpletely cIear. Durlng the grant :

Ve R Tay,

perlod the prOJect d1rector_

A'rotatlng staff at the agenqy,'
about problems when they-arose.

»

b

b4

Rratausy

lnnovatlveness as a crlterlon 1n maklng awal,

ﬂso\bnce educatlon., HQ prefq.a grant'uwugrams where prdJect dlréo%ors ’;1' o '
R ' tent . ""‘ ) . \~ R/ S AN
. , ' ; T / -(. :

afg allnn\d flexrb' P

G

’

low v1sxb1
- . ) .
: ’“f\
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N common. The two prOJects were_carrled out'at dlffetent types of

.',

ﬂcou:se.v One prOJect empha81zed e;

Putcomes. _Q?éfﬁf'iegtfcbhtaig‘

LOCI prolects are dlvetse. ?he prognam'provided seed money fﬁr a;

v

requlrementgwio prOJect d1tectors,.and sh?uld update the’let;e-’v
y oo o L I}“ . .-,'--'.-'._‘,, : B
£ - . B b ' V o ‘
nr = _3 ”Summarx and Conc1u810ns 7;*3 e f

made contrlbutlons to themr 1nst1tut10ns, they héd 11tt1e else 1n
" N ."; N }‘“ . ".

~

)

gave llttle a} entlon tovformal evaluatlon.,"

N . SR TR P.w-_

The Juﬂﬂap081t10n ef the'two prgiects_heips make the p01nt tha
L .

ERIC ¥



gupdate the conrent of;sclence courses. In. 1976 y;,a

: * T v T, T

N approx1mately 30 of all awards were for currlcular proJects; 1n :977\ : "
B P . -'«P . = -
‘currlcular:proJects=were'40% Of~the'total_ and in. 1978 they were 47A “i.]ﬁ@;
of»the total._ Some of these currlcnlar awards ‘were for nrOJects to:clrif;§f€'ﬁ
.8 update 1ntroductory conrses some.were for rev1slonnof'ﬁdVanced,. .y;:h. ‘iﬁﬁ

. "o [ e e TS B '

coursesw and some were for development of sequencesfof Conrses;-:; :d}’f;%h"

to deSLgn an’

S o : 5,.,_~ o '\"-v C e :
tranSportatloqh The course was to 1ntroduce freshmen ?a the maJor ;f:”_-wa=;_»g
L AN S ) o~ " ' o -7"» e '
?@ﬂ'eas of sclence in a-slngle, team-taught course, and ft was dlso to IR
:' a X ‘ qv_..o; —\ = . .
: serve s a protof?pe for a total un1£1ed sc1ence currlcu.h-g;EﬁIhe:V
. « o T - L [
'r Ny - : - .r:,- '.'. E ) L ) PN /- -
th1r proJecﬁgwas to revlse the congent of a@cou’ omputer
. I S e
o . e
sc;ence. The uev1sed course’was to cover m1crocomputer technology
. T T e L e .
fhanﬂs-on env1rozqfntg._"- T a0 PR A P : :
oo S Lo o)
RN .J: : ) ;:_ . B i
e 4 * A

Aot (LR K

’u-

'éﬁe'currlcular proJects took nlace at a pr1vate, vf,Jqfffxﬂ.5'
B - v . ’ . : ‘1_-.‘.- ..

rts college located on a ten—acre campus 1n oﬁeu-. inacﬁ

.0 BN T

’

THe college was".gt:f
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careeEEJ,EIther 1mmed1ately upon graduatlon or follow1ng postgraduate
) ,seducatlon. 'To ach1eve thlS goal today, the\éollege offers programs

that comb1ne the 11bera1 arts and scrences w1th profe591onal

preparatton. e T T “‘ ~ L

- The undergraduate student enrollment consrsts of some 1700 women,

every state and over a score of fore1gn countr1es are represented 1n‘
the'student body. About 607 of-the students 11ve on campus, and the
:, others commute; Re81dent students pay approxrmately $7000 in tultlon

,and fees each year;: commutrng students pay nearly $5000

_Recently,.lﬁzo appllcatlons for adm1551ons were recexved at the

anos S N

"col ége about-824 were accepted, and 422_£reshmea—enrolled“'The

entefing class;averaged 480 .on the verbal sectlon of the Scholastrc
- ﬁptitude Test; and: 500 on the mathematlcs section, About 75% of these
,frééhﬁén are expected to g:aduate in. four years, and about 20% to %\f
'“fof the graduates are exPected to go d1rectly to graduate school - o
=fi : The faculty at the college consrsts of 150 full-tzme members; o
approx1mately 50% of whom hold the doctorate. SalarleS‘for thESei
' faculty members are above the' natlonal average. lThelr teaching load

fls 12 contact hours per week, student faculty ratio is 12 to 1

average class size is. 15:'"udents; There is np formal faculty

r’

» development or 1nstructlonal 1mprovementucenter on campus, and

proJects. Faculty members are expected to work on courseyand

¥



currrcular rev1s10n as’ part’ o?"\ fegular teach1ng dut1es or to do
.2 , DS L d "Jv‘a X

: modernhsclence center; Thls deof‘
Efher ey

speclallzatlon. Students ma%grrn

department'w1th elght full—tlme;

prepares students for 1mmed1ate
. J

'take a two—semestgr core
‘y: ‘;: ‘e

AN SR
.-‘7.;7&4.

that ll best suit the1r own 1nteres1' :nd goal§5'~§tudents may

double maJor;_,In“the'Junlorryear; bibl

Baekground of the Pro1ect

?“fg o
&, udqpts dtizgn 1ndependent,

The faculty member who developed the LOCI ég%pd*al’qaﬁﬁcto the

a

'J'er ece1v1n her»

college as an as81stant professor in 1975.

"_Ph;p; in 1957- she taught and carr1ed ont research §E severailr%search

i

nniversities; 'ln addrtron durlng the sixtles, she sought"%ut-

opportunltles for retra1n1ng and reeducatlon to keep aBreast of her’

fleld;' She was percexved by the brology department chalrperson as an
1nd1v1dua1 who could advance rap1dly at the college.'

\

") \ - _i

that were con91stent wrth her earlrer background 1n research .Shelﬁas~_~

i

programs in educatron. Durlng her first yeargat=the'college,;she
,dév.élopéd proposals and récéivéé a'w'a'ra's -faf ré'séﬁeh-ﬁa ’deﬁélopiﬁent"

.; . ‘ ; - "._,'w._ . -,
] : s e . - -

;-

o



‘ .. . T . /77 ’

‘f, [
'

>

they 1n1t1ally had some reservatrons about the progect.‘ F1rst of’al}ﬁﬁ

- the courses Eo be nedesrgned w1th LOCI fund1ng were courses taught/mot'wﬂb

S e

could be carr1ed oué strlctly wrth department funds w1thout ]
. 4 - 1,‘;

i

v

expeflments 1n two courses—habout one—thlrd of the labor tory work in

these courses. ‘ghe department cha1rperson at first waﬁted the future'

= -

,pr03ect d1rector (o wait and see what could be done éith locaI_fiﬁas

K

before requestxng\out51de money, but the department:eharrperson too
";eventually offered\suPport for the LOCI proposal.
. A .
Pro1ect40bqeet1ves and Act1v1tres' ”ﬂ

\

Cells and Genetlcs. Before the prOJect began, stud,nts at the college"'
. f 1 .

often took the two courses concurrently, but the cburses were taught

1ndependently by two d1fferent faculty members. No specxal effort was
K 2
.made to relate the,content in one of the courses £ that in the other.-

The purpose of the‘propoged projeCt was to“intérredate the learﬁiﬁé

véiﬁeriences ofvthe students by provrdrng coordi'ated and complementary ;

laboratory materrals for the courses. ln the p» osed approaéh each\'

1

course was to be presented(autonomously and ‘eac



ER %

- . .

«functlon 1ndependently, but the mater1'l 'sed'in‘the tﬁb-cbursés were

‘to overlap to a 81gn1f1cant degree.‘ The proposed progect was’

x - Ty

therefore meant to glve students a more un1f1ed v1ew of the blologlcal

- f,‘ — o e L

worﬂd. ;.-X‘_,l-, . . , R = ,
e e i"{, ", ) "' X : . RN ‘ A f“

Thé proposal 1dent1f1ed four maJor areas for thlS 1ntegrated

s

‘approach; Coordlnated laboratorles were to be de81gned for each of

. i . -

"——“these aréas. Qne of the” areas;;for<example; was use.of

"electrophoresls Eo-éharaéteriie.protéinsi; in the 1aboratory in
N E ‘A N v

' Genetics; students were tg mate strains of fru1tf11es d1ffer1ng “in -

eiec&rophcretic‘mbblllty~6fvprom1néﬁt.éﬁzymés;'1ﬁ the laboratory'{; o

4 o "

these same enzymes in detall ' 0ther laborator1es 1nvolved the same

= - T e

‘&

phases. The f1rst phase was - scheduled for completlon durlngjthe ~

.summer of,1976- Dur1ng thlS phase the two«coursés Were to be

reorganlzed, and 1aboratory exerclses were to. be desxgned for the,foﬁf'}

-,

1977, 'Seco'd phase act1v1t1es were classroom_testlng of the

—

eieréises-and evaidation and.summary;of project.results;

- . UCHUR . [ . ST . TN B (': L
. . The first phasF of the project moved along accorjang'tO”schedule-,‘,
During the first waéké*éf the summer, outlimes were written that

‘coordrnated toprcs both 1n thevlaboratory and lecture sectzons of. each -

course and in the laboratorles in Cell Blology and Genetlcs. Duplng

s
t a_

the‘rémainder of the ummer ; laboratory gu1des were developed for the

o, “
-

.four areas of the conrses. This work .was the 301ntieffort of three :
3 L ‘
faculty members 1n the blolpgy department and th

ree s
>

tudéntzﬁ

- . . . -
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W

§srstants;"The faculty members prowﬁded the basrc ont11nes for the

Iaboratories.i The students tested laboratory procedures and

1

—— contrlbuted t&{he 1nev:|;ta;b];e rEWQrklng and ref1nement of——these4~--~'-?—~'-?‘-33~

procedurés Dur1ng thrs phase of the pro;ect necessary equrpment and

\

suppires were ordered for the laboratorres. .

« - n L

Several events occurred dur1ng the_ secondephase of the prOJect—w~~<

'
f‘enrollment common ‘to the two co'

. students:: The number of stude, T

- <

that curbed the smooth flow of pro;ect act1v1t1es.“ The flrat of these :

_u

was .a lower-than-expected Jornt enroIlment Ain Genet1cs and Cell

\

Blology in: the sprlng of 1977. The progect d1rector had expected a

othEr students would enroll in: oniy one of the cou se "Ihef

L

-

'rSéé;-ln;fact—.waS»onii four' .

> bj "ffécted bi the progect was

N

ERE _ , > 4 .
° clearly less n th1s term'th the prOJect d1rector had hoped It to -

'_Important for the

fong range outcome of the prOJect. Frrst 'the -

- f ' '

_ prOJect drrector re31gned from her p051t10n at ‘the coiiege. She ,,mee

“. [ -

presentiy holds a’ fu11—t1me research p031tron at a magor research

s

unlver51ty. Second the assrstant professor re5pon51b1e for the

' coursé in ceii brology, then in hlS 81xth year at " the coiiege, left

the rnstrtutlon for another posrtron., Wrth the f1na1 reﬁort on
) @ N R ' o
pr03ect outcomss oniy a few months away, the prOJec; lost. two-thrrds

[

v
of its facnIty, ‘and had 1nvolved onIy about one-tenth the number of

) P

N .

,students that was - ant1c1pated.»
The one remarnrng proJect staff member became prOJect drrector,

and he’ dec1ded to g1ve the prOJect another year before draw1ng




ébﬁéius;ons. -Génetics and .'Ce.ii ‘Bioiogy were sch’edui'e’d to be ‘offe’red.; |

i
opportnnrty tn,shnwcthe,valne of the. coordinaéed laboratorresaﬂfThew;;rnﬁm

'-number of students enrollrng concurrEntly in- the two courses in the

[

‘ In coordrnatlng the two 1aborator1es. There was alsoiless posS1b111ty_

Ay

'faculty member who knew 1rtt1e about~the EOGI proJect* And frnally;

v,drlvrng force beh1nd coord1natron.‘ The 1dea of coord1nated Genetrcs

Y
.
- . 'l‘

of coord1natron s1nce the new teacher of Ce11 Blology was a. v1s1t1ng

-/

]

,wrth the departure of the or1g1na1 d1rector, the progect lost the
\;' ‘e

v -

and?Ceii Bioiogiriaborafories diédfa-quret death

T : .
Project Outcomes: S -

~. . " '/ Cy

The proposal for this project described a controlleé'evaluatiz '

___;of:ﬁroject outcomes; Gontrolled evaluatron seemed possibie becaus

the progect drrector expected to be ab1e to locate four d1fferent <

- o . \

groups of students. 'These groups.were: students who had taken the P

: two courses before any rewisions were made, students who would be "71A-

"takrng both courses concurrently, students who would be takrng only

the two faculty members teéchrng the prlot courses were éb-compare i'

_ student pef?ormance inm: the revrsed courses wrth studeng performance»in__

o,‘ . . >_'

Genetlcs 1n ‘the rev1sed format s1nce they had prevzously compieted

Ce11 Brology, and f1nally, students who would be taklng only EZIT\\ k
N

l

Blology in the rev1sed format srnce they had prevrously completed T
Genetlcs. The proJect drrector planned- to develop and admrnrster a

v -

questronnarre to students in each of the four groups.' In:' addrtron,

e

AN
1.
——— d R
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the courses before: they were revised.to evaluate the impact of the = .
fﬁii::"~wmwlth amfar smaller»enrollment_than ant1c1patedf”éhe new- prOJect—**“*j

o

. “

d1rector dec1ded to abandon plans for formal comparlsons 1n favor of a

|
S .

.- e ,~

In the fIrst year of the coordmnated

(

: laboratorre§ he sol1c1ted~wr1tten~comments‘about—the proJect“from the'“”—
'9. ; o
: four students who were enrolled 1n both Genetrcs and Cell Brology.

‘t

Aa

The two students who turned in. wrrtten statements were'both pos1t1ve

about the 1ntegrated laborat0r1es. The'two-students who . d1d not turn

v -

fof in’ ertten comments aJSo 1nd1cated“that“they t66“11ked the 1ntegrated

Iabs. In the second year of the rev1sed courses, only two students
tooR Genetlcs and Gell ﬁlology concurrently. Both students reacted f
»1-_ - . X ’

[y -

favorably to the 1dea of . 1ntegra§10n, but neither subm1tted wrrtten,g_,ﬂ

comments about the laboratortese Se T 43~" 4 ‘ ,j.' e

The faculty member who teaches Genetlcs 1s convrnced of the value ‘ggl
of the exper;ments developed under the LGGI grant, and hé is pres ”tly?'.

uslng these laBoratorles rn hts course. No attempttls presently be1ng
. ]

=~
made, however, 6. coordxnate theSe experrments w1th laboratory work 1n -
o S ﬁ;' — e R
Cell Blology. It is possrble, however, that rn the future the o*';*"ﬂ

v

o : [ - Lo ﬁ\' ’ - 4. : E

We were unable to f1nd any ev1dence that th1s proJect had an »\%i-

571ntegratlon of the two 1aborator1es may be g1ven greater empha51s.

«

rmpact on courses other than Genetlcs and Gell BloloFy at the collEge.jf

A
58 o

Nor could we f1nd ev1dence that the progect had an 1mpact out%%de the

. college. The,proJect d1d not affect 1nst1tutlona1 costs.i Norvdld 1t

o «
P

'affect the colleg “s serv1ce to a. broader communlty. 1W§‘could fznd

e

: only One un1ntended effect of theﬂpr03ect. ‘The - dean of scrence”' ,

'tr'

reported that she would scrutlnrze grant proposals more carefully Jn T ,3;
[ . .

,’ . o . s K .
S ; S L ;. v g ) o
A s IR o . :
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the future and try to make sure that proposals went forward'only whenm = '

hthey_had a_reasonahle-éhanée'of'sﬁccess.

o e -
[ = . . v

_’:__"_ NSF PrOgramS I ""v" _ .’4 A '."""" "’ o ”’ - :“ _ :". R ::1 '"l"”" ,’ o : '7‘”"'” ”’ ”’ S
The orrgrnal proJect drrector consrdered the LOCI fundlng program

o be an excellent one.' She found program guldellnes clear, and the

amownteofrmoney3 t\henallowed for“compietlon,_andlreporti g '

v

e regnrrements:all'excéllent The Second project d1rector agreed S;th e

=.?her'on'allﬂmaﬁor.points. He felt however, that there should be -._'\t:

- 5giééféf Séfﬁtin§36f'§rojects3for commrtment;and abrlxty_of-personnel, -

to see the ﬁrojécts through to the endt--iﬁé dean of science™at the . .. -
y.'i'?' ,'l' : T . R . ' . R
t'college agr ééd vith h1m on this polnt..

F“,',;; ihe dean of scrence also pornted out that many currrcular

// revxsron pro;ects can be carrled out w1th departmental funds and

o

teachIng 1mprovement efforts. F1rst, she empha312ed the need for '

support for development of new programs. To remain vrtal; colleoes-i

~need to develop new programs* but 1t 1s often d1ff1cult for deans and

,‘chalrpersons to' f1nd money for niew. programs.f Federal government

t

.‘agenc1es and foundatrons can help byﬁprovrdrng fnnds; -Second; she-
. R ___.'p_ i )

t

emphasrzed the need for money for replac1ng, upgradrng,_and o "'f

ma1nta1n1ng equlpment. In the tlght economdc c1rcumstances of hlgher

U P

vsc1entifié laboratOrles. Most colleges could use help in equlpment

and upgradlng the1r teach1ng laborator1es.

,,,0 - : . -
. P
-~ T . .
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' rliﬁn;fifd SclenceACourse—atea Communlty College

The second LOCI curr1cular proJect took place'at.a pr1vate two—

- .

~year college 1n the downtown area of a New England c1ty of/200 666

' ThlS two-year college grew out of the educatlon program of a local

4 +

.ZYMCA at the turn of the century, and to thxs day. the college uses some .

A

Trustees of the college establlshed a separately chartered upper-

v < B}

drv1810n college, and today the upper— and lower-d1v151on 1nst1tutlons

.

. " "
“share facllutles and admxnxstratlon and work toward a common purpose.

~

*“*?Together the two dIVISIOﬂS aim to be,'and hope to be seen 39: 2 "no

?

ffills,“ low-cost, communlty-orlented rndependent educatlonal

T .
v . _

vlnstitutlon presentlng qualxty programs con51stent :’th the needs of

the employlng communlty._ : )

Enrollment in the two d1v1slons of the college numb T
approXLmately 1200 students._ OF. these, approx1mately 360 aii;full?"jf

:tlme and 906 are part-tIme students. 'In;a recent class, one- lfth of - -

. PY

o today is trylng to 1ncrease ItS enrollment in all categorles except

,forelgn.f lts greatest current empha?is however, xs on xncreased

«' . ' -

;enrollment of p%rt—tlme commuter students. o ;;‘ SR
: "-?ﬁ BRI

The typlcal full-txme student at the college 1s low in academlci. -

v«-.,'.,,o

‘skllls. The average Scholastlc Aptltude Tést verbal and mathematrcs

\ ~

gscores of‘a recent enter1ng clﬁss,‘for example, yere 38& and &19

v . s -
- - 3

'respect1vely. vaen thIS low level of academlgyablllty, attrltxon has

‘:been a problem. About 25 to 30% of the students who enroll full-t1me

Py o

'_graduate in four semestef:, and another SZ graduate after one’ of two R
:addltlonal semesters. The maJority of those who graduate from the , ffj"'

'_‘.' . B2

~ N

. .
a7 EEEE v
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lower-d1v131on college, however, go on to four-year colleges. 'ABout

7OA of the students currently enrolled at the college are ‘in

englneerlng or eng1neer1ng technology programs. Nearly 207 of the T

students are study1ng bus1ness, and only about 104 are currently

i

:7imewfacultywmembersetaughtvinwthemthree—e4:~»~i

»_.science departments oprhysics\ chemlstry, and brology. In lélg the

4

three departments were merged into a un f1’d 7&51cal sciences

.

- brought 1nto th1s department, and 1t was re—named the‘natural“sclences

:department : Because of the small number of‘sc1ence students at_the,

'-college, the maJor task of thls department is. to prov1de séfvica

courses’ fOr other programs. The engrneerrng program, for example,

-

: requ1res-students to _take three courses in- phy51cs offered in the .

i,natnral sciences department. ' ' 7
- Teaching loads at the college are .ty'pieany 12 eaﬁéaé'f-ﬁaafé' per

week; The_inétitﬁt&on is not ordinarlly able to prOV1de released t1me o

for facultv members t6 work on course development Nor does 1t have f

avallable many spec1al resources to support thrs kind. of work—-f

' . . © e : P
-

'consultants, a m1n1-grant program, or summer salagy for durrlcular

progects. ‘Out51de help 1S'therefore 1mportant for sustalnedv

1nsttuctlonal or curr1cular development but befOre the LOCI grant, .

the college ‘had never received goverament money to support

'lhstructlonal research and development act1v1t1es. 5 g
. N . ;:" 1 . . " BRI

- [
°
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rch grants.- One qf the coll ege ’s expectatlons waavthat 1ts new

. Ua‘ . ¢ - )
chairman of physrcal sc1ences would develop grant proposals in the i e

'“;sclence area for ‘the school. - T - ' l‘ - - 'i

The proposal that thls faculty memben developed for\the LOCI

_competltlon was, to deSLgn a one-year problem—solvrng course focuslng

r4 B ¢

ion a slngle rssue——transportatlon. The proposed course was to Ty ,jh%

,”1ntroduce students to central problems in the physrcal scxences

A -

mathematlcs, and er The

"Course was also to serve as a prototype in’ the developmenttof a’ f }
Yoo o
-un1f1ed scrence currlculum at the college. In the frrst*saﬁtence of

‘the ﬁroposal to LOCI 1n fact, the peroser stated hls 1nténtlon to

e " o H . P

‘suPport from the NSF s program of Comprehenslve Assrstance to

N

".Hndergraduate Sc1ence Educatlon (CAUSE) : fw‘;b ,};:"'ipféiﬁf i‘_:.:i“f:

. S

for a coqsultant 8 t1me., The antlcrpated outcomes of the project'

on\ R

\
,. ~-

the othergg

XYy
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Durlng the three monthaﬁhn whroh the prOJect recerved formal
.'gr‘

N S

K ) Y - “:_.";\i\;"

© fundrng, the proJect d1rector planned for the course on R

/ begun in: the 19.f

-

RPN

transportatlon, and created drafts of pre11m1nary plannrng materlais -

, . : e o J ERIE A O

for the course. a number of¢flow charts, an extenS1ve taxonomy of

4

englneerlng concepts, and a gr1d that'related these concepts to

e T T T T e

'TE”e'al substantlve areas 1n engrneerxngt The basrc outllne, lecture

notes, and 1aboratory programs were not put Lnto f1na1 shape dur1ng

K 4o ,u

the three-month perlod of the prOJect,vand he proposed course/on'

;o Y

a ;_,rtatlon was not offered 1n the 1976~77 academlc year.

o

7 Aithongh the LOCI progect descrlbed 1n the proposal to,the NSF

W . 3

was meant\to be a threé—month proJect the LOCf,program rn 1976 gave d'

prOJect drrectors a generOus amount of t1me to complete thelr work

- 0

F1nal reports were due at the NSF by December 1978 on a11 prOJects

f1sca1 year. At the end of the three—month fundlng

perlod therefor RE the prOJECt

, materral Into shape, offer the course on transportatlon, and complete

" B .\.
4

the project successfully before a f1na1 report was due at NSF.' But ;:"

"\«~ ‘

W "-

changed the course of the project.:; '31.'L : '3:]" {i

N
o

In September of 1977 NSF s GAHSE program prOVIded funds for a Z

-

unrfxed scrence cnrrrculum at the eollege! The amount of fund1ng L

(over $100 000 prov1ded by NSF) was 1arge, the duratlon"of the prOJect

»

.-Was. elat1ve1y long (14-months), and the prOJect was - ambltloué 1n :

-

{;scope; it descrrbed a prOJect to create a problem-Orrented team~'

L)

taught sc1ence curr1cu1um that would requlre a 12-cred1t hour, one-i )

N

year commrtment from studentsl The curr1cu1um was_ to focus on four

Y
oy
-
-~
1
\
’
<
.
<

a R

7
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areast communlcatlons, transportatlon, modern hospltals, and

In the eyes of the proJect d1rector and of adm1n1strators at the

college, the GAHSE prOJect did" not follow a smooth course. e number

of factors were probably to blame. It is rmposslble to descrlbe all

" Some of.the maJor occurrences ‘on the CAUSE prOject.
Iﬁ;retrospect 1t appears that the base of support for a un1f1ed

'écéence project was’ prob ly too small to. beg1n thh The 1dea for a

h.L’ t .
L phy81cal sc1ences department and\from the dean of the corlege. There

'?faculty-—a key group at the college. culty 1n the physrcal sc1ences o

'
a. o -

'department knew 11ttle of the proposed prOJect unt11 1t rece1ved

infundlng.: Although these faculty members were reported to be

psupportlve of the progect once 1t began they had lrttle Input Into f::

f,the proposal or 1nto the des1gn of the prOJect.. Ownershlp of the

-

prOJect was ;n the hands of the proJect d1rector and the college dean.i'

r3

Just as grant act1v1t1es were gett1ng underway, there was an ‘

v

e important change 1n adm1n1stratxon at the college. A new pres1dent

'1and a_new dean came on board* W1th this. change 1n adm1n1stratlon came
L &, ' :

a new'set of 1nst1tut1onal prlor1t1es.. The new presrdent def1ned as

A o

'his top objectlve the strengthen1ng of the college s eng1neer1ng

'*program.; Thls program had been a cand1date for accred1tat10n for tenufh

AT

'iTCAUSE prQJect is out31de the scope of th1s report But s1nce the LGGI-'9

-,:wa pparently llttle or no support for the idea among the eng1neer1ng'-"'
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~years, and” for the contrnned fInancral vrabillty of the 1nst1tutlon,

accreditation was a nece551ty. The 1nst1tutlon turned out to: be

, successful 1n th1s effort to strengthen eng1neer1ng. Its program

-recently recerved accredrtatron, but to achreve this ObJECthe the

e ——

;college had to use all ava11able resources;ln thls srngle major

k _, O

' equlpment, and 1t requrred a costly form of tEam teach1ng. The
}expenses were partrcularly troubllng 81nce the 1nst1tut10n was us1ng”

all 1ts ava11able resources to upgrade 1ts upper d1v1slon program in

-eng1neer1ng;~ The a' f d scrences program could hardly compete

be practrcally their total program. Admlnlstratlon membert thought

e —

:f-taught. ,Iﬁ:lts place the department offered another two—term, 12-

'credit-hour'course; Th;s course was also interdlsclpllnary and team-

,,,,,,

;.taught but- 1t was not §0 broad in scope ‘as- the.course or1g1nally ‘

'\.

planned It focused on. the modern hosp:tal only—-not on
communicatrons; transportatron; and_munlcipalygovernment; Extensive

- . . . - S . . “




relevant measurements of course outcomes were neVer made. Nor were

»'evaluatlon.

ooy T 107

: materlals were created for thrs course. Although 1t 1ncreased the'r

-

course._ FIfteen students volunteered to take rt srx of them were

‘1eft after the f1rst semester to do second semester work . l¢~

"Evaluatlon ,-" ',; | o . . - ' ' -f‘-‘~<;“1~a:n

< - . «

Do : b E— - e N e ’
‘The original proposal for the LocI project descr1bed the

'Procedures that would be neCessary to evaluate the coursegon‘

e Wl

_drrector expected to compare. (a) ba81c knowledge of learners in theiu

,-) L. -
pxlot progect and learners in the tradrtronai eng1neer1ng curr1culum,;.
N 1

(b) problém-solvrng skrlls of learners in® the two groups, (c) abrllty ;'

) 1earn new SklllS 1n the future by members of the two groups.,

The course 1n transportatron was not offered the approprlate

"measurlng rnstruments were not dev1sed or selected; and.so‘the

-,.

& | .
hosp1ta1. Oniy six students stayed w1th that course for the whole

I . -

: year, and the number seemed ‘too few to Justrfy rlgorous comparatlve

/_\ .

The faculty member who d1rected the CAUSE prOJect at its

7completlon 1nstead arranged for self—evaluatlon of the course on. the'
"modern hosp1ta1 The frve faculty members who team taught this course
‘made observatlons about 1ts teach1ng and noted student reactrons to

Jthe course on a da11y ba31s. One of" tﬁese faculty members kept notes

B that thrs course was successful for those students who completed rt5

'Although these st udents sa1d that the course requ1red a lot of workf-

e

N ,'1‘11 o

.2, , P

f]transportatlon.- To Ju&ge the outcomes of hlS prOJect, the proJect
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.

they also sard that 1t was worth the effort. But s1nce 1n1t1al

ffthe f1rst semester, the course was dropped from the currrculum.

The current charrman of the science department at the college

R

) p01nts to several posltéze outcomes of the proJect. FirSt the NSF"

.

ment to try new teachrng-methods; Team

rsuccessfully at the college. After w rklng together 1n the course on'

’l'fmodern hospitals, a“ﬁiologlst and a phy,f';st-began team teach1ng ag”

-

'”mnew natyral '7’nce course._ The Interdrscrplrnary flavor of the

- ’ ’
- course\§% a d1rect outgrowth of work on the LOCI and CAUSE progects.
- : r y . :

The tééi.and CAUSE proaects “also made the 1nst1tut10n more aware

"gf factors to conslder 1n mount1ng new programs. —Today, the college .

- 1s commltted to undertakrng "market analyses“ before maklng
I : : - e
-commrtments of 1ts own funds to- major fiew programs or seeklng outs1de‘

. ' ¥ .
funds for such programs.- The cha1rman -of the department of natural

A A )

-

sc1ences antrclpates better results w1th more extenslve assessment of

/

'needs for‘new programs, He polnts w1th some satlsfactlon to a prOJect
\supported by the Fund for the Improvement of Postsecondary Educatron
to develop an rndustrlal laboratory for the college. The‘project was*

'con51stent w1th the objectlves of-the college; and the out comes 6é;thef'

)

proJect have been posrtrve for the ‘school : He'hopes'that future

-

‘ proJects supported w1th outs1de fundlng wlll also contr1bute to maJor

- . . - 3

‘1nst1tutlonal objectlves. .




'faculty member who succeeded h1m as d1rector of the CﬁUSE proJect
"'-LOCI and CAHSE prOJects would not have been\pos51ble w1thout NSF
helpful 1n prov1d1ng fund1ng extenslons. o
. -an account of.results from LOCI and CAUSE proJects.U This proJect

'aiféafaf also suggested mod1f1cat10ns 1n LOCI pol1cy guIderlnes. He'

'prOJects be screened more. carefully.. He also recommended maknng LGCI

h‘major ‘research’ un1vers1ty,,1t offers doctoral degrees along w1th

109
"'Re'act'iéns 'Ea.ﬁsp".' TR \ S
’ ! ’ o : ' “"‘. S‘ . ;_7. } 7' _7‘, -
E Both the or1g1nal d1rector of the tﬁel and ff":E'projects and the

oL e

commented about NSF programs.\ Both proJeét dIrectors said that the

support* They reported that program guldellnes and Teviewer comments
\

‘were clear and helpful. They thought that vxsxts,by NSF staff members

; to the proJects were useful, and saw NSF personnel;as respon51ve and

S\

weve??'evaluation

ln the eyes of the or1g1nal project d1rector,j

H

guldellnes were not str1ct enough. In his op1nlonl NS, should'démand/-
L

.

~»recommended that 1nst1tutlons prov:dlng matchlng support fo: LocI -

'

, awards larger and - to fewer prOJect d1rectors to 1mprove the 1mpact of

/ .
progectsi_ ‘The 1nd1v1dual who completed LOCI and CAUSE act1v1t1e5\at

L

f, the college saId that more on—s1te v131tatlon would be helpful at
v'1nst1tutIons that are not exper1enced 1n carrylng out Instructlonal 1_'1 s

'and curr1cular development w1th federal fundlng.

.
5

or Laboratory .

: Bevelopmentmof a Mi

. The s:te for the f1nal prOject was a state un1ver31ty located in

3

a small M1dwestern town. gﬁartered 1n 1868 the'unrversity has two

campuses and a total - enrollment of 30 000 maklng 1t the e1ghteenth

largest unlver51ty ‘in the country. Although the 1nst1tutlon is not a .

.

”master's;_baccalaureate;_and associate'degréés,



w1th thelr class, and 254 of the men and 15/ of the women pursue 13:

graduate study.

s o ”l._ o ilb Lo . ., ;;?
The un1vers1ty had a recent enrollment of about 19 660

# K

- b -2

the students were res1dents of the state.' Tultlon and fees were 4*'c

LI

approxzmately $750 for res1dents and approx1mately $1800 for‘ ' } e

.-_\

34300 for nonresldents. Admlsslons were‘compet1t1ve.. Recently the

»

;
s

‘-

The faculty consists of more than 2300 members. Salarres for g
\:

these faculty members are at the national- average, and these faculty

a

-

T . . . ‘ 2

*attendance at conferences and workshops. Summer teach1ng 1mprovement

N . g .e

'awards prov1de one to two months of summer salary for course and

L ~ . "

[

awarded 1nformally through,1nd1v1dual departments.' The Eearnlug

"*,ReSource Center at the un1Versrty provzdes consultant serv1ces to

l

‘faculty members w1th 1nstructlonal problems. 'This Center also

i developlng 1nstructlona1 a1ds.

& -,

-;prov1des techn:cal assxstance to faculty@members 1nterested 1n -

R =
.

'undergraduate students and 11 000 graduate students. The ma3or1ty of'

of them;- The average score for the enter1ng freshme' on the Amerlcan '

College Test1ng Program tests was 19. About 30/ of freshmen graduatebg'-

-_profeisional development. A total of $50 000 per gear is. budgeted for .
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P Background of the Pro1ect f: -p o S : ;~ : :
: ' ' gJ

e = —

S inver51ty in the M1dwest 1n 1975 and came di ectly to the department

of computer scrence-as assrstant professor. Her teach1ng and research .

1nterests included deS1gn and 1mplementatron of software sistéms and

- ——. =

‘;programmlng languages.- At the completrpn of the LOCI progec(%rn 1978

\

~.

..she left her teach1ng posrtron to pursue research at a maJor esearch

1

lab0ratory. The co-drrector got h1s Ph D in mathemat1cs at'a .

':research unrversrty in the Mrdwest in 1969. He\aiso came directly to
/- . - . —

v

' -the department of computer science as an assrstant professor. He was
e

[

_promoted to iésoclate professoriin 1975, and became department

5

§.’
wcha;rperson in léii His teach1ng and research Interests 1nclude'

i?". . ’ . - : . : o

' iat the un1versrty.~ Frrst establlshed'as an 1ndependent academ1c ,
. o

yitdePartment in 1970 it- began to offer an undergraduate maJor rn 1974,-—i_

' tlke the f1eld of computer scrence the - department of computer sc1ence .

r

has grown raprdly rn recent years. In l97ﬁ the department had 25 '-;7~

4 .

‘undergraduate magors, 1n 1977 tiere were 200, in 1980 undergraduate.

majors totaled 400 There are currently 10 faculty members 1n the

’

o 5 T

'Two developments in computrng st1mulated the.pfoject co=directors

to develop their proposal The frrst was the arrivial of

¢

m1croprocessors on. the computer market. Soon;aftergthevfiist'
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‘ -.ﬁicroproceésor appéared infL971’ it became apparent to the proiect
;}'drrectors that m1crocomputers would revolutronlze computlng., New : S
. L RN s
methods of operatron woqld replace the old* central processrng" vould

LI

[

glve.way to Udrstrrbnted inteili ence"' and the use of computlng would
. g ] 3 . S . + .

-

expand rapidly into more and more sectors of—society.'-éomputer- :

~

.. Al

science.departments-were not makrng adequate preparatrons for thrs3’“

imﬁiﬁent.reiolﬁfion;:the prOJECt dlrectors thought and thrs troubled
f.tﬁém; o C ‘}”.'; I ' " ".N\ o - if.ﬁy Ce
3K econd development that concerned the proJect drrectors was a

s K

growrng tendency to separate hardware and software concerns ‘in . L

»

fcomputer currlcula, One of}the clearest srgns of th1s sp11t wés the

presence aﬁ colleée campnses.of separate'hardware—orxented computer:'

- 47477,

»engrneerlng departmentg ad& software—or1ented computer solence

departments. ‘'With hardware and software taught Separately,'students

found rt di ff cflt to apprecrate Eotal computer systems. Thelr lack

of a bro ad perspectlve was not too serlous problem as lon ésllargé.

-

.,.specralrsts for suppart*' But . wrth the rrse of smalier computers,»

generalrsts fam111ar w1th all aspects of compute;,systems would be

, R .
needed Students would have to Rnow both hardware and software and

" how the two vere related. K ::‘ 5-{;;
. . 0 P . o ) M .
In 1976 the project directors- dgﬁartment was already begrnnlng
to lntegrate rnstructlon on hardware and software. A new.course; S

?uﬁaaﬁéﬁﬁais ‘of Gompntrng Systems, offered for the fIrst tIme in the

- fall of 1976 used the department s new m1n1-computer laboratory to
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1not provxde trme for excluslve use:oézthe m1n1-computer by each_-' ‘

“°l - - v‘ 4

i_student. Laboratory proJects had to ‘be lrmIted to those whlch could .

Y

.be carr1ed out on a shar@d machrnee T ;'f'_'f.»_. R e TR

n . B %y

The proJect drrectors thought that they could solve; both therr'&

. problems by rev1s1ng Fundamentals of Gomputrng Systems to 1nclude a’
m1croprocessor Iaboratory. -ThlS rev15ed course would br1ng the latest

computer technology 1nto the computer sc1ence curr1culum, and It would

]

at the same t1me glve students a chance to develop the1r own small —f
P N Cen ; . . e . :
comgutlng systems In an unlImIted hands-on env1ronment..'Theiprojéct.-

d1rector s 1977 LOCI propo'al as R d NSF for approxrmately $25 000 for"

thrs progect., Inst1tutlonal contrxbutron was llsted as $26'000. The'?

proJect was scheduled to start 1n June 1977 and - was expected to be

e K

: ,completed In one year. The bulk of the NSF funds were to be used forj

-,

ProJect‘0b1ect"

The maJor:obJectlves ”fvfh? project'were'twoi- . R

a§ to rmbed mIcroprocessor technology 1nto the curr1culum,

-b) 'to gIve students the opportunlty to study the relatlonshlp

h fbetween computer hardware and software through hands-on —

.)N"; . -

desrgn of a m1croprocessor—b se omputer system.;g v

l. -2

The project d1rectors 1ntended to dev1se a new type of course that

e

would prov1de each student wIth a m1crocomputer as a’ personal and r'-

portable laboratdry. The m1crocomputers were to be both an oblecttof

study and a pedagoglcal tool.

-

The new" course was to consrst of four modules that would showf

students how to burld ‘a total comput1ng system.; Start1ng w1th a

(}T' S 117 o “u L Ne

¢



-:i,srmple plece of hardwdre,_students would develop thexr own loaders

\

text ed1tors, and sé blers. The four:moduleslwerelto cover..
a) Deéign of the_midrocomputerf-a'module‘to,intfoduce students

L 2 P L .t - S

Lot 'to.digitalllogic circuigty,_ . ,

o

A } . o
i 'mxcrocomputers to oommunlcate w1th other dev1ces.

V.
g . -
. . i

- €) ;Appllcatlons of m1crocomputers--a module on‘avsrmple ,
kAt . ' -

;'appllcatlon of mrcrocompnters, such as 31mulatlon of a

hdlgxtal watch* S ' . z-‘.":flﬁ .

Aﬂjg u11d1ng a computlng system--a modulezon wrxtxng a: self- :;~

, \assembler for the mIcrOprocessor.‘ ‘
To ci’Ete the course, the project d1rectors needed to aééomplish ’

v

“at. least two tasks._ F1rst they had to write materral for students .

EH 'ce a: Completely suxtable text was unavallable. second— thej had“to
prepare computer hardware and” software support. They intended to
1n1t1ally purchase elghb mlcrocomputerscxlong w1th supportlng manuals

;and equlpment, and enlarge the lab only after u51ng it for a semester ‘

v ' -
,,,,,,

A1n teachxng; graduate seudent was to ass1st 1n readylng the"

N laboratory for the rev15ed course., . T ~»f“'

ProJect act1v1txes moved along on’ schedule for the most part.

”',éﬁiy small adJustments were made ‘to the orlglnal plans for . the r

<

ffgproject,i One of the proposed modules--on appixcatlons of
'm1crocomputers—-was not developed Another module was wr1tten in ItS

A ,place. One of the programmlng tasks orlglnally expected to be;”' R
'completed 1n.one year in the end requrred the part-tlme efforts of one f

'faculty member ‘and four graduate students over a perlod of two years. o

»
Py N R . el
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The progect d1rectors f1rst offered Fundamentals of Comput1ng ~i";;

i

' Systems w1th a m1crocomputer laboratory on a tr1al b sis. dur1ng the o

v--,

1977-78 academ1c year.; “The flrst offer1ng of the course prov1ded

t

s

mater1als and‘procedures; 'When the course‘ﬁas flrst offered, one of

the'project drrectors noted, only two out of elght students were able‘

.
N ]

to complete a d1ff1cult assembler programmrng problem at the end of ~buh .

- . .. : ,

SN
the course. When the course was offered for the fourth tlme recently,

i . \ a ¥ e

65 out of 80 studehts completed thls assrgnment. The proaect d1rector

. Ve : S

was pleased that the rev1s10ns have app&rentﬂy added to course—

t4

effectlyeness. S Co . “;‘;?- “_': _;_.i‘?: I

- Today the m1croproc S8 6f’ls an estaBllshed part of Fundamentals Lo
e "'/‘
of Computlng Systems, a course*requrred,of all undergraduate computer e

4
: Y

8085 Se.; Ten of these m1croprocessors are set up as permanent "base E

5. - . v, I J/

-.statlons" £h the laboratory, the rema1n1ng comp‘ters are avarlable for B

! NP : v e

checkout by students.i The laboratory easrly supports 60 to 80 ffligi_,

5 -

students in Fundamentals of Gomputrng Systems, and can probably 'ﬁg-"

- . Y

e

- ore students. Ma1ntenance of equ1pment 1n the m:cropfocessor

-

labor'tory ﬁa@ not been a- problem.- The mlcroprocessors ‘are hlghly

-

'easzly cover thls 1tem, and a; part of these funds go toward augmentlng @

; e . L R~ L I

: equlpment in the laborator%& ;" R ‘ﬂ ) 'Tn“‘*. ) '}',‘ " N ?1; .
Faculty members and - graduate students’1n computer sclence are #:

u ‘-' . ] 7 .'-

currently maklng extepslve use of the m1crocomputer laboratory.f Eiye

o o ;.;‘. \,
T . [ . i (I . s : . ] . .
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f’faeﬁfeyfaéﬁséfé In the department use the laboratory in thelr own- R

\

teachrng,v In addxtlon, two graduate students and f1ve faculty memberscf'

are onductlng research proJects utlllzlng laboratory~m1crocompu§%§"”,

. S ,‘,:.a - X S A
. ”

Four master s theses have already been completed UtlllZlng equlpment,
A ;

"o. +

Overall the departme,t cha1r polnted out the 1aboratory seems to

R

have contr1buted;to‘a reductlon 1n anxmety about&pompﬂter hardware rn

\ . e . A - .
the partment. ST _-q‘ ' f".., ; ST oot '
SRR DA - L Lo ;. ‘;'l"v', j‘?ﬁ . SR
Eb;?{,ﬁ Facudty members outside ofrthe 1nst1tutlon have also learned
: . . N ",.'_ + - 4

R about thie. proJect and,are'makrng some use oﬁ the prOJects\results.f ‘gf7
‘,' R \ g '| f‘.lpl}.' ) N

The lecture notes that the proJect co—dlrectors or1g1nally wrote for
R <

S '-.._73‘7 .
;the coursevbécame the basi § f or a- computer science textbook ‘that. ﬁill
) ]

k] ,1
. v

- : . ".‘; oy

u

be publlshed thls fali. §oth prOJect drrectors have also presented -

1

1nternatrona1 conference. 0ne of the reports @n pro3ect flndlngs is

;«‘avarlable 1n a,set of publlshed cpnference proceedlngs, another 1s S

W

avallable 1n a. 3ournal on nomputer sdxence.?

L

.v Rt
B

Evaluatlon o h<'" '.:1ﬁ_5;»;.&"9:h_.7

The proJect drrectors planned to evaluhte the course 1n two majorf

g ]

;‘ways. F1rst,_they 1ntended to ask students and faculty members about .

[
a
'A\ ' .

coﬁrse. The second approach to'

thelr reactions ge themxﬁ'ti é’

.
» 1'1

evaluatxon was to be mOrq formal & controlled evaluatlon=seewed ;
KRR ey e '-.f‘f' . :

-~|' ‘Q'-' ‘-F"‘l ) ' g

0

1977-78~both wrth and wrthout the mlcrocomputer laboratory. - The -

1 [

.\-

prOJect d1rectors planned to use common test1ng dev1 es 1th the tio .

groups'of students,_and they also planned to compare performance-off

0" R

ERIC + i et v
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S N
' Reactlons _to ‘the course and thg m1croprocessor laboratory were

‘favorable from both students and faculty. Stndents seemed more S

;stimulated and productlve when creatrng software for re l ”opposed

to 81mu1ated machrnes. Faculty members not1ced the 1mpact of the o

8|

‘the1r own teachlng., The fe dback to the proaect d1rectors about the

course and. 1aboratory has therefore been very posrtrve and gratrfyrng.

5

The progect d1rectors have not yet carrred out any formal

*“fyevaluatlon of prOJect effects. As the progect developed the prOJect

”‘ldlrectors began to see a controlled evaluatlon as both more dIffxcult o

~ .
1 -

a4

T;?and 1ess Important to do. The prOJect drrectOrs thought that the ]%T

:_-,_,._ .

Ff:number of students\takrng the revrsed course when 1t was. flrst offered >
- . , (R s .

vfwas too small for a. formal evaluatlon. They also thought that*rt

.

'hwould be hard to 1nterpret any d1fference rn achIevement of students
'from the rev13ed and old versIons of the course s1nce the dlfference

in content covered rn the two ver81ons was so great.' Frnally, the

<prorect drrectors were not sure-a formal evaluatron of the course was

.necessary. Its effectrveness was clear enough tp the faculty, and the

‘new course and mrcrolaboratory soon became 1nst1tut10nallzed at the

’ : . ’ o » .- . . o e . d B
. . R o i . N w

g ?college. .’”a

f React:on*to NSF . R \ B L

Overall Both prOJeCt d1rectors consrdered the LOCI program

./v

' satrsfactory for the1r nEEds. In the1r Oprnron, revrewer comments C

‘about the1r proposaL were helpful.- They reported, howeVer that the

o

comments must'be read cr1t1cally ‘since- rev1ewers do not always "' L

e . Y ‘e

s;accurately ass ess s engths and weaknesses of proposals. The project .
.‘ ] : . "'.: ) . )




"1fproJect results with NSF personnel. o ‘rﬂh.x }‘h _-:%l,

.,admlnrstratlon oﬁ the LOCI progra& Tardlness in announclng awardse_{a

(oo

‘ and a lack of'clarlty

fproJect drrectors. In addltlon, progect d1rectors thought that they

{ L

would have benef1ted from opportunltles to. d1scuss'personaliyetherr;j"u"

4 -

':prOJect results wlth NSF personnel . : :* : hi N N .-fa< f_f‘

~ -;‘ e . IR

Overall ’both project d1rectofs con51dered the LOCI program

' . : ta

satlsfactory for the1r needs., fn the1r opxnlon, re?lewer comments"',ﬁa

. > A
o -t - 1

-

e comments must be read cr1t1ca11y s1nce rev1ewers do not always

- LS

accurately assess strengths and weaknesses of proposals._ The prOJect\fw‘

A‘ . Lo

'and a lack of: c1ar1ty about deadlroes created 90me problems for thenf'

.projectadrrectors;5 in addltlon, progect d1rect0rs thought that they

’

fwould have benethed from opportun1t1es to d1scuss personally thexr

- T

S X -

"where xt took place. In the years;slnce the LOCI progect began, thef-

' mlcrocomputer laboratory has grown 1n 81ze and 1mportance 1n 1ts

~N-the proJects reslgned from the1r 1nst1tut1qns in dlsappolntment before

aBout deadlrnes create& some problems for the"fl'“

: !fabout thexr proposai were helpful.f They reported hOwever,Uthat thelﬂ

r» admlnlstratlon of the LOCI program. Tard1n ss 1n announclng fwardsh? e

The d1rectors of both oﬁ :

[ . ‘ .-9 7 . .-,,.v .

\the revlsed courses were offered%' Others took up the1r work but the _

'N S . v

.....

= f:nal results of the projects were 1ess than expected Aftervone

[ 1

tryout, each of the rev1sed courses was droppea. Evaluatlon 6f ”he.

.t

2



progects was 1nforma1. In each case, students 1n the rev1sed cours es ‘Q'C

. -
,,,,, . '

Ishthere anythlng that these two proJects had rn common that

7
—

QMWWfdlstrngurshed them from the_more“successful“pr05ect7M4Theud1rectors of;~—~
the two less successful progects were both new to therr rnStxtutrons.c

Pr;or to taklng teach1ng posltrons, Both had worked at magor researchr '

’

centers.t For therr proJects to succeed both teachers had to win the“

cooperatxon of the1r new coll 'g'es Both of the less successfnl :

*_,edfseveral courses.»

1
. N A

" just: arr1ved at an rnstrtntron may not be in the best

ﬁposrtron to assess needs at the ;nstltutronior.to deweloﬁ- _'fj'

-reallstlc plans for mEeting thesefneeas;3

b) s'cop'é; of projects:-:?rojécts ’iﬁiiéiii’iﬁg several courses r equ1re

more cooperatron among faculty members.' New faculty members‘

e

h7~‘} ) may f1nd it espec1ally hard to w1n such cooperatIon from

'the1r colleagues.‘

B




Chapter 7

igf';.'ﬁf;':s o Overall Summary and Conc1us10ns'

‘.A
T S : ST
B . . . o N . . . "/. E

. on the'data from questxonnaxres and reports, and. t'jy~br1ng up -some

iéé&és not ralsed by the quant1tat1ve analyses: In both ways the ca e,3

;j'the studtes reported In Voiume II’.
The s1te v151ts gave us an. 1mpression about proJect outcomes that

'as'i ess pos1t1ve than the 1mpresszon conveyed by questxonnalre-=

.5) but more p051t1ve than the 1mpr s' 1 ft by f1na1 reports on

_ LOCI proJects (reported in Volume II Ghapter 6) in our. judgment,

&
sxx ont of ten progects achleved the1r magor goals. One of the

vv.remalnlng four projects produced some pos1t1ve effects, and three of .

e e — — & == — g

"the proJects seemed to accompirsh 11tt1e of a posxtrve natnre. Three,

_-of the ten pro;ect d1rectors documented the1r project resu1ts w1th

-quantltatlve data in f1na1 reports. The other prOJect d1rectors

“_/elther d1d not submtt fInai reports or subm1tted f1na1 reports that

1

were descr1pt1ve and 1mpr ion1st1c.'f L o "\;” j f. |
.:-.. We cou1d not reach f1rm concluslons about factors that [“1.4 r"

contrxbuted to successfu1 proJect outcomes because the sample of

'Inst1tutlons that we. v151ted was 80 small.' The s1te v1s1ts, however;N\\

suggested that‘several factors may be re1ated to successful prOJect

A

',ontcomes' ST Co ;;_

ks : o B
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a) Projects 1nvolv1ng "low" technology may have been more .’
7‘successful than proJects 1nvolv1ng more complex technologies.

Wrth more complex hardware, proJect dtrectors seemed to run.

1nto more snags.; B

b) PrOJects that Involved adaptatlon of ex1st1ng approaches
seemed to have more p051t1ve outcomes than proJects 1nvo1v1ng

development of new approaches.- Projectidirectors who had
ﬁé?
clear models to 1m1tate——espec1ally models that they had '

learned about in workshops——seemed to have an. ea81er t1me

by themselves. i

c) Project d1rectors with career commttments to Instructlonal

- .rese ch and development seemed more 11kely to complete the1r

proJects successfully. f‘= ;

d) Projects d1rected by faculty members who had "settled 1n at

»

an 1nst1tutlon seemed more ! successful than proJects of
faculty members 1n the1r f1rst year at an 1nstitutton.

e) Progects 1nvolv1ng a- s1ngle course taught by a tOCI progect :"‘

N

e f\%\;j d1rector seemed more successful than mult1—course proJects. ,dl;
Resources ptbv1ded by LOCI may be spread too th1n on multr-'

,'d course proJects._- s -‘”’, o .
The s1te v1srts thus suggested several areas where program

gutdellnes mIght be lmproved‘i'_ ' "i‘g.

a)"»ProJect d1rectors—-NSF program mgnagers may w1sh to cons1der X

irestrtctzng awards to teachers who have been at 1nst1tutxons_;-'-

"for at least ‘a year. Just as . 1nst1tuttons requIre faculty

‘members to teach for several years before they apply for‘

-




saBbatxcaI Ieaves for further study, LOCI mlght requlre

programs“at—the Instltutlons—“—ThIs requirement“ﬁight‘be:ﬁost;:;?;

approprlate when a prOJect 1nvolves,severai courses.or a
',whole program. Faculty:membersvwho ﬁase_"settie& in" for a >

'ff‘ year or. two mlght assess better than newcomers. the

gd1ff;cu1t1es they-w111 meet in try1ng to change a sequence or_'.

group of courses at ‘an. InStItUtIOD.J'

b) Evaluatlon——Most LOCI prOposals did not commlt the proJect

'outcomes, and proJect drrectors sometlmes "cut b””k" on

'evaluatlon act1v1t1es dur1ng the1r projé' s Wlthout better
(,

loca1 eva1uatlon.of.prOJectsg conclusrons abont results,of

BN

proJects wtll always be open ‘to- questlon.; This is sureiy an
. area where better gu1de11nes can be wr1tten for faculty

members wr1t1ng proposals and for revxewers readrng them. ‘i;

'c§ Ftnal reports-—GuIdelxnes for f1na1 reports are_also‘ln need"‘
, RE < : o
L of _mprcvemem., Soﬁié ,of the 'p'r'o'je_ct' dlreCtors 'wé visited
IR were uncerta1n about expectatrons for ftnal reports.v ﬁnef'” L

ro;ect drrector was d13mayed to have a f1na1 report returnedk:,i

w1th a notatlon that 1t was submltted too early. Two others a

1earned that f1na1 reports they submrtt d i& ot reach the
proper d1v151on of NSF. More c1ar1ty in gu1de11nes for-

o submlttlng f1na1 reports 1s therefore ﬁ'e;é'e;'s'éaf’y. The

reports w1th resu1ts that can. be synthe31zed effect1ve1y by

- 126
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;program managers. In recent years educatlonal researchers

C .

1have developed tools for obgectlvely synthesrzrng applxed

e — Zge— -

KN

y1eld objectlve generairzatxons about the effectlveness of

Vlarge groups of proJects. In pr1nc1ple, these*tools ‘can. be'
'.applxed to results from fundlng programs such as LOCI but 1n.‘”
';realitp the results reported by LOCI progect dlrectorscare'
"féfiéao impressxonlstlc to be of ‘use iniohjectruejsiﬁthesis.,f

. In our oplnion, thlS area ‘more. than,aﬁ?’othér;_needs*careful

'”v-attentlon from NSF personnel
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