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| Introduction

The Uniterm System of<Coordinate'In§exing is a sgien;
Ytifically developed, simple and efficient method for the or-
‘qadization. st;rige-an& retrig%al of infornatioﬁ.‘ ESsent{aily
ii consists of anﬁlyziné the contents of reporis into a basié
vocabulary together with a tethed of retrieving their contents:
by -any | element or coagination of elpnents in the vocabnlary.
“ As a.result; it provides a degree of search effectiveness o K
nnabtqiﬁdblb thrénéh;co?ventionallJiﬁrﬁtyicgtaloqs.f iig Sys-
gequ;_develbpedunderaniﬁtensiveresearchrproqra;-qpnqpcted
by Docun@ntation,Iﬁéorborgted'for*zhe Armed Services Technical -
Informatfon Agency (ASTIA). g

The. features of compactness, flexibility. econony of
;nstéllatiqn. easg-ot,maintenancg:and~gase of searchxng'mmke
the Uniterm System especially suitable for the control of ’
technical documents uﬁbse full 5ubject content is frequently
lost because of difficulty in gaining catalog control through ’
conventional means, The advantages of the System are derived

frem the simple principles which are introduced in the follow~ /

ing pages. ‘ \
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SECTION 1

GENERAL DESCRIPTION

Language is based on‘ﬁords. Many ideasAand‘concepts

-
7

are expressed in language as combination of words, The ru

ber of such combinations for any body of information maykbg

large, but the niumber of indi vidual vocabulhiy terms -used is

often surprisinély small, For example, the number of,chenﬁ-

-cal elements is small compared to the number of compounds.

In the Uniterm System of Coordinate Ingex;ng, the in-

_formation contained in a collection of documents is analyzed

into the simplest,practieal'wbrd'ﬁnitf dfiinqumgtibb e
hence, “"Uniterm”, Each Uniterm- is. assigned a separate card.'
Each document is ascxgned a serial number. and the number 1s

posted on all cards headed by the Unxtermu ‘by which- thefdocu-

“ment has been analyzed, The word units usually consist. of

single-word ideas or corncepts, .each of which is associated

with a Sody of related information,
For example, the word "air" is associated with a num-;

ber of different ideas -in the phrases, "air duets"; “air

speed"”, "celd air", etc, There ave two ideas or terms in

the phrase, "air ducts" -- one the class of air ideas, and

the other }hé class of duct ideas, When we ure the two terms

together, we perform the operation known as—logfcal ponjunc~

tion, This means simply the combination of “air" and "ducts”,




N .

_and it is obvious that the 'same concept can be expressed as
“ducts" and "air", ‘Thus-the order ofvte;ms is immaterial

since the same‘;btal body of information is represented by

-—-..eltlier arrdangement as -in the follo;ing.diaﬁram:

.. . ‘
/ . e d

5

Bawel. .
. The overlapping-or-common area of “air" and “ducts”

 represents a §mhiler—body of information ‘than either of the

'ihdi?idual'areas. It is-easy to see that«é.gorg specific

area can be obtained by using a larger number of ‘terms :in-

conjunction, thus narrowing the field of search as in thé

following diagram:

Figure 2.
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. Since the same logical conjunction is obtained re-
gardless of the order-of the terms, the threé separate unit

_terms, ?air“. "dicts", and “icing”, when coordinated, are ,
‘ .

¥ equivalent to the six possible ways by which this- informa= -

'tipn can be represented in conventional indexing systems:

-

e Ce AIR DUCTS - ICING

DUCTS, AIR - ICING
1CING - AIR DUCTS
R ' I © ICING - DUCTS, AIR

AIR - ICING - DUCTS ™
* DUCTS - ICING = AIR

S{ﬁplicity of Catalog Form i
j ~ _ j

In the manual Uniterm System, as explaxned in de~

taxl in the following pages, this logxcal conguncfgon is
achieved by searching for the'dogumen; numbers ‘which are com- '
mon to two or‘ﬁore Uniterm gérds, fhere*is no reaso; to .assume
that "air" is any msre important than "ducts" or “icing" and “
consequently no reagon to subordinate any one term with re-

spect to any other term as is done in conventional systens- of

indexing and classification, The making of such assumptions

3 s

¥
. )
-_— *
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size is inﬂthejar&er of 90%.

4 »
at different times for different cases gives rise totélabora;e\‘

i

cross reference structures of such steadily increasing complexity
that tﬁg conventional SyétenseventJally either Become meanjng;
less or make extrgme_demandswupon\éégsonnel Siaffsjin ﬁaintgin-~
in§ the Eystgms' integrity, By its planngdiindiffgrqhge‘to the’
order of words, the‘Unitérmnsyéiem eliﬁinates‘;he need for con- )

ventional cross references.,

Economy ¢f Cataleg Space

‘Because of the elimination of permutations wnd com=

i : . )
hinations of basic—idegs'used'in most present-day systems, a

dramatic-saving inAéaialog,spacg—results:frbm,the use of- the
:gniterq'System, .The,size—of'ihé System is a function of/yei
number of vocabulary terms rather ‘than @f’thesnumﬁéf of)éx-
‘pressions of ideas generated by the combination of terms,

For s collection the size of ASfIA's. this reduction of catalog

- -

[y - .
After a body of information has beén analyzed into .

the basic ideas 6r:Uni1erms, the number‘of terms increases

very slowly as the system grows, rHoﬁ%ver. the number of per- !

i

‘mutations and combinations of these néw basic terms increases

rapidly and eXponentiaaly. in fact by izg-l); where n is the

number of Uniterms,

-
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Operetional Benefits * i

%

The indexer-is the first to benefit from the elimira-
tion of the\bermutations and combinations of words found in

conventional systems, Freed from the time-consuming neces-

sity of making subjective decisions concerning the order of

\\

S R
words\and of creating complicated and highly specific 1ndrx- :

ing phrases and cross references. he assigns Uniterms rapidly
and liberally. Iaying ‘the foundation for a depth of analysis
hitherto impractical. The poster, who transfers npmbers:to.
‘Qniterm,cerds;—benefitsfbeceuse'his,tQSk—is:simple;compared
to—the correSponqgngworkoépreparingandfilingfull cetaar

log cards for ¢8¢L assignment in a cbnvehtidnal'§yétem. Thé
il ;

t

.searcher benefits| because he can address the coordinate index -

from any point of view because ne can be as specific or-as

general as he szhes§§id’because he éeed'notiwonder about

the form of expression used by the indexer, . R

Manual and Machine Maripulation

The logical fragmentation of’catalog elements inher-
_ent in the Uniterm System makes retrieval of information
-— possible by machine or manual methods, Currently under de; '
ve}opment is a machine which nill permit random filing and

\ -

~

\.\‘ ’. o

—

™
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~
“retrieval of Unitorm cards for pcitlng and —senrching. ‘Also
‘being developed is a completely automatic indaxing machine
+ which will pmse:ythe docunnt:n;m%@n in- answer to reference
questions ty ¢ out on a conventioml typewriter keyboard;
f;tﬁthe mlgnitudo of the. overall problem of infor-
. mation control made ‘t’he need for mc_hing —systeqq\gppareqt,
many &ea};r ago, the.search for & mvh-unfl uth’od‘—v;ai‘ .rrenewed
with the realization that there are many small instalAlatitfml
in- negd of am liprbved ‘manual method of ln,for's.ation’ control,
Th”i“l Appelrmlsg
Thée Uniterm systén:ih,itsrmanuél fbrﬁ,useg cgrdé.qf,
. ,a;iy convenient size, such\as 3” fs}’\d"'x 6;'. ox; 5’—' x 8",
in conventional catalog card trays. visible index filgs. or.
;loose’leaf’ volumes, The cards ‘hay(eA spaces at top-and :b_ot;o,n,
for the U;niter’ms and are divided 'vertic'ally— in-to thn, co’lun’ms.
—numbered frog: Zexo througl\ \ne. tn which document accession
_numbers .are posted. The colua:nar arrangement is designed
,s'imply to break up the mass of\\numbers posted ontLe cards,
The Uniterm card’looks like Aghi*\"s\ in ’usg:

4
\

\ e

» Uniterm cards can be printed locally by the user, or, as a r‘natterﬁ
information, they can be obtained from Documentauon Incorporated
2521 Connecticut Avenue, N, W, , Washington § 8,-D, C. at a cost of
$15, 00 per thousand for the recommended 5" x é\sxze

- o  /f/, \’
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Ease of Search

s N . o
] -

To demonstrate ‘the simple practice of logical conjunc-‘

[y

o tion of*Uniterms, to find reference to wanted information, the

, N ’ . & . . N
following sample cards correspond to the “air"; "duct”, Micing"
- " ¥ ' .

example deé@;ibed in Figure 1 and 2 on page 2,

1S
. A
- o
TERM A _ -
-6 - 1 3 = ] 4 - [] [ [] -1 [] 1 3
a0 | o1 362° 13 14 55 186 ny| - K
230 \ 421 312 73 34 135, 216 321 189
. . o 882 133 454 735 ‘876 “1 | o199
) . i 024 185 | - €77, 218
t e S . i :‘,‘7
TZRM- Ducts _ __
§ - -] - 1 3 3 4 - $§ *+ 1 - 0 T - |- _ $ -
230 n 103 24 Toas] o -208 - 81T es
) Lo e 122 118 K73 855 216 41 203
. . T N2 643 | 7 55 826 47
L 882 ; . 85 |1 ) -
‘read_ lelng
- -8 - 3 [] 3 4 - [] R 1 3 [] -
230-| — 61 T 12 93 o 35 216} 81 o -
410" 421 312 . 133 34 425 . / :
; 121 12 143 5547 85
-882 674, - \
o . *
v
. \
N \ .
\ A
% \ '
N ~N ‘! _
A
’ "‘T“ * 3
1
\ .
N\
AN
AN
::Numf card . :_ - ] © DOCUXENTATION Incorporated
. |

-
s
P,
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‘“~\\;\* " It is indicated here that in our body of literature

S ' >

‘ there are twenty-four documents containing information on .

i

"ducts!!; twerity-nine on "air"; and twenty-one on icing". - (\
~ . i : . N -
» Some.of the "duct"-information may be on gas ducts, water ducts,

‘ ahd air ducts. We are concerned with finding those having to.

do with axr ‘ducts icing ."The essence of any successful
search js to narrow the fxeld of search Thus, as in Fig. 1

Ege'area of ovqnlap q{ duct and air infermation Qefxnxng thaﬁ/

/ {//oh."air ducts" is determined by the numbers common to both
Uniterm éards. The érrangemgqt of—numﬁers by finél—digigé—and
in ascending order makes.ii‘éasy to detérmine,that document
numbers 230, 11, 862, 34, 785, 216, and 447 pertain to “air ,
ducts".\\;ie.field of search is already Aarrowed.to seven docu- <
ments, By comparing these seven document nuﬁbers with the
npmbérs on the "icing" Uniterm card, it is determihéd:tye four

documents (numbers 230, 882, 785, and 216) contain information
on "air ducts icing" (seeiFigure 2). ot
: oS SR
T Basjc Factors for Ease of Search ’
N . There are several factors which contribute to the ease

\
of retrieving information from the Uniterm System of Coordinate ‘

'Indexipg. The i7dex headings are chosen and recorded as simple
“Uniterms"; th:/documents are identified in the simplest manner -

by serial accession number; the numbers are recorded in ascending




S
-

S 10 ‘ /

Y order - on Uniterm cards. Retrieval of information is likewise:

-'2;;‘;31 N "

accomplished in the simplest manner - by visual determination

of numbers common to two or more Uniterm cards and by rapidly.

\

narrowxng the field of search with each comparlson made, It
. \

l“

will be noted that the time of search is determined by the
-~ - % k "
smaliest group of numbers to be compared. .
4 ) .
A . . The foregoing.operation, known as logical conjunction,

is the reversal of the process of fragmentation which occurred

when the Uniterms were assigned, It can be seen readily that

feference’questions involving search technique by alternation <

‘or negation (such as either-"air" or "ducts" or both; or all ;
- " documents on "icing" with the exception of “"ducts”) can be P

handled with equal facility. e g i

L R -
T ]
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SECTION II : ‘
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UNITERM INDEXING WIT?!\AQTIA CARDS - :
/ -~

For those users of ASTIA services who may wish to adopt

P

* the Uniterm System in controlling ASTIA materials, Uniterm

tracings will be included on regular ASTIA catalog cards in addi-

__tion to cohventional headings, This manual gives instructions for
N g ‘ A
the installation and use of the Uniterm System utilizing ASTIA’
J; R N ’ﬂ >

cards as dqcument references. Additional instructions are pre-
sented s0 that non-ASTIA: material can be processed to prdvide an -

= v integrated file of holdings.

‘Beginning with ASTIA document number 15001, ASTIA catalog
.

cards will contain Uniterm tracings on the reverse side of the !

card, These cards will look like. this: N
. A
- 3 1 T
- AD-2120 Accession No.. v RN i
. . L
‘Massachusetts Inst. of Tech., Cambridge. 1. Chromium-Oxygen-titanium . . \
“TITANTUM RICH TITANIUM-CHROMIUM-OXYGEN systems 7 ’ . . . §
TERNARY SYSTEM, by Chih-Chung Wang, Nicholas | 1. Wang, Chih-Chung 1 - .
| J. Grant, and Carl F. Floe. Nov 52, 19p. incl, illus. | IL Grant, Nicholas J, . Front
7| tables, 13 refs. (WADC Technical rept. no. 52-255) . | IL. 'Floe, Carl'F. ‘
- (Contract AF- 33(038)8754) 1V, Wright Air Development Cen=i.
- : ter, Wright-Patterson Air
- Metallographic and x-ray methods were used to inves- Force Base, Ohio .
N ‘"sa't'e the Tl-i'lcli corner of *t= M M= N accboe withie W Nocbanad AT 29(A20V0T7RA = —
" the l{mits of 10 wt.-% O and pp.2129 ' DIV:. Metallurgy (17) ]
* were prepased by an arc me SECT: Structural Metallurgy-(2),
. came Incroasingly brittle Wi pag o face-centered cubic structure with a lattice con- | ‘Light Metals and Alloys (6)
tent. The 12000C isotherm: gyan¢ of 13,80 Kx, This phase does not form directly | °
_‘determined. Thea+f fleld ¢ror, the liquid phase. The temperature range in which| | - :
one area the 8 phase cannot 1y, cr O is stable was not determined, but it is poa- | | UNITERMS -
 but quenched specimens {ro gyile fat it may transform Into a or other phases at i
aand acicilar a phases. T pioner temperatures. ,~' Alloys
transform from Bby a mect - - Chromium
tensitic type of transformat: \ / Coe Heat
firmed the existence of 2 te y . : Mefallography
’ ! Oxygén . N
. Phase
. A , Preparation X A
AN System IE
Ternary A,
X , / Tianium p
Treatment ' :
Back . : X-Ray

F_i_gure S !
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These cards differ from earlier ASTIA cards in two
respects:
9
1. A space is provided immediately following the
' AD number for the -serial accession number to
be- assigned by'the\user.

2, Uniterm tracings are provided in the right
‘margin on the reverse of the cards; they repre-
sent ASTIA's Uniterm subject analysis of the
Py _. document, ‘ '

%

Catalog cards produced by the user or by any other N
activity, such as the Atomic Energy Commission, the National

Advisory Committee for Aeronéutic&m and the Library of Cong-
ress, can be integrated with ASTIA ‘tards by assigning each

£
-,

card its own-accession number,  Any activity starting a coor- '
.dinate index should assign number 1 to the first card placed

in the accessions file, number 2 to the second card, numbe? 3

to the_third card, and so on, regardless of the ASTIA document
number -or docﬁment numhers of any other card-producing ageﬁcy.
It is recommended that all -the materials covered in

+ -

a Singlé integrated Uniterm System be stored ‘in order by the

[\

serial accession numbers assigned by each user in which event

the accessions file serves also as the shelflist, If the

JON

materials must be filed ,in some other 6rder. such as by source,

I

suhject classification, ASTIA number,. etc,, location symbols

must be shown on the cards in the accessions file; the need for




13 ” - -

shelflists qu other arréngements must be decided without \

- - ' / ’
reference to' the Uniterm éystem. Cards can be added %o the

accessions filé without adding the materials to the zollection,
for subject headings and classification numbers can be con-

. / N

verted“eafily to Uniterms without reference to the materials,

espqually when-titles and abstracts are used to aid in the

f
f -

conversion,

—
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‘SECTION II1

INDEXING AND POSTING

The rules of the Uniterm Systeu of Coord*aate Indexing
—are given\in Section IV of this uanual. These fifteen riles
*should be tudied cnrefnlly by those engaged in both indexing

and posting, It is aluays desirable, of course, for searchers

_-.-,

to be fa-iliar with the rules even though they not be regular

¢
referenpe workers, ' . N :

Indexing . ' N

Actually, the indexer is concerned primsrily with Rui::\i

~.and: 2 which- simply: tell him- to deternine ‘the key words repre-

~

'—senting the subject ‘content of the docuuent and ‘how to record

3

these key words for posting, “The indexer is not required to

. create and maintain a list of -approved ‘Uniterms, for- such a

list 13 created and naintainen as the ‘coordinate index itself.

/
i / \ .
Only rarely does ‘the indexer find it neces;ary to consult the ‘

‘?coordinate index as he assigns. Uniterms to the accessioned
materials, Consequently, there is a grest freedon in anending
the vocabulary to describe the ch nging characteristics.of a
field as reflected in its literature and to continnally “enhance

the effectivene§§ of the coordinate|index without aitering

previous entries*@hgthe structure of the index}*jrhesé[features.

plus the’rimplieity‘of the rules,wmake the«indexing operationg_

@

Y

o wow bu e ' e

-
R
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: much more rapid and efficient with the Uniterm System than with

‘

any. other method,
Poéting

The posting of serial accession numbers on Unlterm cards

e,..

is equivalent to preparxng and ffling cards in conventional

catalogs; In both systems care must be exercised to achieve .
accuracy. The posting operation is' the tedious part of maxntain-
ing a Uniterm System, although experience has—demon&;rated that
9 ) .with proper organization: of the work it is,1es$ tedious qndfmorg

S economical than card preparation and fi}iné,r

The poster~has but one major decision to-make: that is,
whether a term is “free" or ”bound;“ﬁhen it is'used in the filing A

~positibﬁ?/‘ﬁuies 3, 4, and 5 in Section IV govern this ée;ermiﬁag
. " tion, G;nerally speaking, words susceptible. to cbmbination:ggth
/

other terms in a system ares "free" and those found—in—combiyﬁiibn

B . = ! . .
4 . with only one other word in the system are "bound", Bound, terms
iy y " y - .

tend to become free terms as a system grows, Therefore, most :

\ ASTIA Uniterms will be free terms,
The poster wil@ also be concerned with word form, i,e.,: .
singular or plural, substantive or attributive, synoﬁymdgs and

homonymous, etc,” Rules ‘6 through 15 cover these points,
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Neatness and accuracy a;e'very important in posting,
Careful hand Pumbering~or typing/;ay beAbétisfactory. Ring-
style rubber siémp; and npmberiﬁg machines-with répeai!settiﬁgs
minimize transcrigiion errors./ Small édding'or'bookkeeping \
machines may be most satnsfactory for large installations._
for they can be secured with repeat settings. horizontal tabu- o

/

lation for the columns, easy vertical alignment for the lines, ¢ ;

i
and cirriages to'snit'the—width of card; and.théy produce
'legible results rapidly. .

. j(’ ‘The Unitern System of Coordinate Indexing. is ‘adaptable-
—to a great varnety,of co;ditions. In the ;laces ‘where coord;-
_nate. indexes are/;ow in opcration. no- two exactly resenble each
—other. Because an index is literally taxlored to the informa-
txon collect}én of each organxzation; “free" terms in one . L E

'vocabulary are not "free" terms in- another. -and. so. with phrases . : .

and 1nvequons. Some include author ' -surnames{ others do not, ' v

,’/ - Grouth‘of Uniterm- Vocabulary , ~
v F v
K It is useful to know what to expect during {ié early '
growth of a coordinate index, Experience has shown that the -0
_number of new Uniterms. grows rapidly at the beginning. and can
lAbe expected to exceed the number of documents—ihdexed;} At some

point, perhaps between 1000 and 3C00 documents.,iﬁﬁ?’qumber of

documents equals the number of Uniterms and soon;gxcgedS'thez )




number of Uniterms, since the vocabulary is stabilizing at a
A } . -
siow rate of growth, Therefore, in the very early phases of

_6niterm systems there are fewer cérds than_doguments, whereas
%+ the reverse is true in the casé of the,conventibnal subject head-
ing or a classified catalog,’ - ' |
Since an average of eight Uniteris may be assigned
to each document, the growth in—assignments may reach many times

the growth in Uniterms, Figure 6 shows the growth. of Uniterm;‘

an@—Unitérm assignments for a,qpllection—of:3000 doéuments.

N
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2. Record the key words on the sérialrgccessiong-ga;d 0

-—  —— "gas-tiztbines™-(see Rules 3, 4, and 5).

19

SECTION 1V

<

A

RULES OF COORDINATE INDEXING -

/
/

- 3

1, Determine the key words which représent the subject

conteni of the item being: indexed.

i

Key words are not limited to single common words in the

English dictionary. They include phrases, Arabic numerals,
_alphabetical characters, model and project numbers, such as

AN/ARN-5 and MX-772, in addition to thé nouns, adjectives,

gerimds, participles, -and proper names which make up-the

bulk of any Uniterm vocabulary.

so that every retrieval'word'is~aff§1ing:iord'iq

the posting operation,. ;
. - - |

:I’his is accom!;usheg by butting every v'vor:d in a-phrase in
the filing: position; thus: if the phrase "ga’s turbines” is to be
use;d, "turbines” must be recorded h; the flling position as
well as "gas”. The-postez then ascertains whether the ";in- R
bines” card in this/,sgthatlm bears the slngle—worrd, "turbines”,

or must include /gas" and conseqpentiy read, "turbines, gas";

’ ;

also whether the "gas"” card bears the single word or the phrase,

«
I
N X,

NOTE: A few words are not consfderegi to be retrieval words and need not be
- / M . x, .

recorded on the serial accessions cards in the flling position, Examples ate:

“Effects” ar}d "Methods". b

/
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1

3, If a word is uséd alone as an .indexing term, it is

called a "free" term. Enter it as a single word on a

Unitefm card,
‘ In the'ca'se'of a documeit on "Helium i Afr Turbines fox
_Gasoline-Pumps".' "hellx;m" is a "free term". By virtue
o!l"being uséd alone once, itremains a "free™ term in the
. future and may no,t !iefgged later in tl’l'e\véc;lgula:y as part

of a phrase. - ' S "\

4, 1f a word in the fi'ing position is used withiohi& one

N

- -

other word in the vocabulary, it is a "bound” or "not free™

term. Enter eacn word of a two-word phrase oa a. separate °

Uniterm card in the filing position, and add the -other

-

word if the first word is a "bound" term, L

t -

' & - -
Using the example in Rule 3, when the posref considers“
the phrase "air turbines”, there are onl} three Uniterms
in t\he vocabulary:l "helium", "air”, and "turbines”. o

\ . -
Slr_xce‘both-word&l of the phrases fit-this Rule number 4,
“air turbines” is typed on one ga;d,gni "tirbides,-aft? — — — —-

SR Y typéd on another, "

‘5, If a word occurs in the system in combination with. two

or more words, it is a "free" ‘term, Enter it as a single

- word on a Uniterm card,

-

oy
&1

s

L

\ V il




2 -

, A \ *» . Referring to the example in Rules 3 and 4, the above situation occurs )

when the poster is ready to add "centrifugal”, *gasoline" and "pumps"”

. to the vocabulary. "Pumps" is 2 "free” term because it occuss in com-
bination with "centriffxgal" and "gasoline” but the "dentrifugal” card
is'typed as "centrifugal pumps”, and the "gasoline™ card as "gasoline

pump” in accordance with-Rule 4. Note that the first word, the word
, . N
{n the filing position, is the.one to consider whether *bound” or "free".

o~ ———

P "Pumps™’is 2 free term in the filing position, but it is added to
. *centrifugal” and "gasoline” because there is nothing on the subject |
of cutrifugal in'the system except centrifugal pumps, and_nothing re-

e latsd to gasoline except ga;'oline'ppmps, ““Free”-terms and "bound”
terihs can be added freely to~bound” terms,-but no terms can be -added
" to "free” tefms.

NOTE: As the posting is.continued, always in'se:ial_’nui'hbe: order, “more terms are *
—— \ N

. 7

added to the vocabulary and actual associations of words incrzase .rapidly in thie

- ‘ N

systém. The effect of Rules 3, 4, and 5 is to " free” 'most of - the {ernu! so that a

coordinate index for several thousand ftems soon has single words for'the majority »~ /,

. ) of Uniterms, If, following the éxaﬁpre used above, a report on "air ducts” enters

the system, the poster must "free” the word "air” according to Rule 5, because it

v

- ‘o N . B
is associated with "turbines" as well as "ducts”. The operation is the simple erasure

T of "turbines” from the "air turbines” card. Note that the serial numbers are not
: ‘disturbed when a phrase is shortened to a “free” term.
N ‘—t-"
v
3 P Yo K
o . <O :

. ERIC .
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g 6. Enter substantive forms in the plural enly, provided . '
- . ] ! = N - .
the sinqular can be inferred conveﬁienily without broad
-change of meaning. . \
. a | .
Example: Grasses .
. N - . <4 N
___7.—Enter sinquldar forms after nlurals where the appearance — .
4 .of both terms facilitates indexing and searching. .
' Example: Supplies; Supply - ) o
§
8. Enter the singular form of forgjgp words and_add the -
", plural,
Example: Fuhéus/; Fungi _' . i
Spectum; Spectra . T : 4 B
«9, If the singular form is bhroadly generic or defines . .
. _a field and the plural is more substantive, enter the N
singular and add the plural,
» f-:xampl'e} Temperature; Ten_lpeiaturés .
L] . . / -
10, Add attributive or adjectival forms.to. the substantive
. words with which they stand in the closest sense
relationship,
. 3
Example: Geophysics; Geophysical
Sun; Solar :
K Hydrostats; Hydrostatic _ -
11, Enter gerundive forms and add the particTﬁles. N . ) . 1

Example: Sintering; Sintered

Printing; Printed ' (\ i

’ : R ;
:

:

N

]

NOTE: The form of the endings of wotrds (singular, plural, nominative, etc.) does not
affect the filing order as in conventional systems, since each word appears only once "y
in the filing position.

.

ri;? |
; i

,

|
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14,

15,
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Consider the first word of proper names and foféign

phrases to be a "bound" term and enter the full phrase,

I
~ /

,Example: Black Sea
Clostridium botulinum *

Clostridium perfringens *
* (No entries are made for the second word here)

Enter accepted chemical terms occurring jas one word

AN
Examf:le: Amines .
.Phenylammes

Diphenylamines I

Nitrodiphenylamines

Where true syncnyms occir, enter the well-known form

and make a see reference from the other form,

[em————
i}

¥
Example: Petrol see Gasoline

Since the see references ire comulted.rarely, they may be

kept conveniently in another file.

Enter homonyms as one Uniterm, Where meaning may
] : -

prove to pe unclear in coordination, show meanings

parenthe}ically on separate car)isJ particularly where

many serial numbers are involved,

Example: Pitch (substance)
Pitch (motion)
Pitch (acoustics)

Pitch (angle)
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SECTION V

REFERENCE WORK WITH A COORDINATE INDEX

) i
The visual reference use, or searching, of a coordi-

B

nate index consists of comparing two o‘i wore Uniterm cards to
detemine numbers common to the car\ds. The common numbers
denote the area of logical conjunction of the elemeats of

- - "~ the questiont.' )

~

It was explai'ned in Section”III 'that ‘because of the — — — .
size of the ASTIA collection, most Uniterms on ASTIA cards .
will.be "free" terms, However, lanyr ASTIA users will find

that ASTIA “fred' terms might properly be "bound™ terms in

o n

their particular systems in view of their specialized iniqrests.
‘It a search shows that all numbers on the “ait" ~card are coTon
to those on- the “duct® card, the Uniterms can be chenged 'fo ’
“air ducts” and "ducts, air". The change makes it unnecessary
\ to coo'rdinate again unde‘r simi lar circumstances, for either
card shows at a glance that "—'air” and "duc.t" are' bound terms,
For a variety of reasons, reference ;lorker; may wish
to pxl'epare a record on cards or slips of all coordinations made

for Férchers. This record serves as:

A TE e T
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1, Call slips for documents and for abstracts
to be consulted, ‘ ,

2, A file of snswers for cases where frequent
coordination of the same terms are made, thus
making the repetitious coordination of the
same terns unnécégsarj. \

3. A source for frequent thnIiffaps.to show

the volume and kind of reference work which

S o has been performed, thus providing a record

. not available in most libiﬁfiéa;

S

[y [
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:f; .Seventeen PSI Projects at The University of Texas at Austin
o 4 by.
R ‘ : . -James E. Stice .
£ J .
Ty ‘ ;
. This is a pf6§Ee§§ report on- the PSI project at The University of Texas .
at Austin, sponsored: by a graqt from the Alfred P. Sloan Foundation. Undex
this grant 17 PSI courses wexe- developed by the Associate Investigators, 12
,of them in the College of Engineerfpg and five in other colleges. The '‘Associate
Investigators and the*course each developed are: .
: -1 N
1. Structural Dynamics = Roy R. Craig, Assistant Professor, Department of  /
Aerxospace Engineering and Engineerind. Mechanics ;/7
P . i
2. Design of Structural Systems in Tinbexr ~ David W. Fowler, Associate '
Professor, Department of Architectural Engineexing
i ' ) . !
| . -3. Process Analysis and Simulation- - David ‘M. Himmelblau,.Pr#fessor; "
v Department of Chemical Engineering,
— 4. Electrical Engineering Laboratory I - Charles H. Roth; Jr., Professor, ™
" Department- of Electrical Engineexing
‘5, Electrical Engineering Materials - H. Lyndbni?ay;or,'AssogiatecProfessqr,
Departmeﬂt of Electrical Engineering ’
; 6. Introduction to Engineeriﬁg Analysis - Nancy's.:Hamilton,,Insﬁguctqf;
Department of MechanicalAEngineéring—u,
7. Introduction to -Nuclear Reactor Theoxry -~ Billy V. Koen, Assobiaté -

. Professor, Department ofshechanicgl—Engineering
‘8, Dynamic Systems Synthesis - Lawrence L. Hobexock, Assistqnt:?i@f@éééra_
Department of Mechanical Engineering . L

9. Engineering Statics = Wallace T. Fowler, Associaté Professor, and Paul
E. Nacozy, Assistant Professor, Departmeﬂt of
.Aerospace Engineering and Engineexing Mechanics

10. Engineering Economics = william'Gl Lesso, Professor, Department of
’ Mechanical Epgineering S

!

s .

? s

11. Introduction to OpeiationE.Research -/Charles S. Beightlef, Preofessorx,
‘ Department of Mechanical Engineexing

/ N R
12. Probability and Statistics for Engineers - Gerald R. Wagner, Assistant
Professor, Department of Mechanical Engineering
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13. Basic Cataloging and Classification - Billie Grace Herring, Assistant'
Professor, Graduate School of Library Science

CO i Lo

.14. rFreshman English Composition - Susan.w. Wittig, Assistant Professor,

_ Departmerit of English

> =

. 15. Principles of Chemistry - John M. White, Associate Professor, Department
. of Chemistry - P
; . . . ) | .- o
16. Engineering Physics I - stt;n M. Gleeson, Assocf%te'Professor, Department
b of Physics - . ’

i * - e

17. Principles of Audio and Visual Production - Robe;t'D. Brooks, Associate
Professor, Department of Radio-TV-Film -

Each Associate Investigator developed his course and taught it during one
semester, then révised the course in light of the feedback received from proctors
cand students and offered it for a second time. All courses were supposed to |
follow the "pure" Keller model. In fact, all did not; many professors injected
slight variations, depending upon their own teaching styles and personalities.
None of these variations was believed to effect thegihtent:of the project. ‘The
final report will discuss these variations in detail. 7

Tn addition to the development of courses, the project was to investigate
nine questions often asked about the PSI technique. These "questions will be
individually discussed later in this. paper, together with the -answers we nave
obtained from the data reéeive? to- date.

An Advisory Board was selected to,prbvidevassistqnée and guidance totpiéject'_S
personnel during the period of the -grant. The permanent members’ of this Advisory
Board were : Dr. David G. Born, Department of Psychology, University of Utah; g
Pr. Ben A. Green,; Jr., Center for Personalized Instruction, Georgetowannivérsitg;,
Dr. Fred S. Keller, Washington, D.C.; Dr. David T. Pratt, Department of Mechanical
Engineering, University of washington; Dr. J. Gilmour’shermah, Department -of
Psychology and Center for Personalized Instruction, GeorgetoWn,University; In ‘
addition, several people served as temporary members of the Advisory Board because:
of individual expertise they could contribute to the project. These members :
were: Dr. Amogene F. DeVaney, Department of Mathematics and Engineering, Amarillo-
-College; Dr. Gerhardt F._Paskusz, Associate Dean of Epgineering, Universitykof‘
liouston; Dr. E. Joseph Pi¢l, ECCP Project, State University of New York System;
pr. -George T. Semb, Department of Human Development,uyniversityrof Kansas; and
Dr. Bernet S. Swanson, Department of Chemical Engineering, Illinois Institute
of Technology. - ) -

‘

i
'?he project began on January 1, 1973 and will terminate December 31, 1975.
The questions which we hoped to answer during the course of the project, togethexr i
with the tena;ive\agswers derived from the data.analyzed up to this time are: )

1. Do studénts learn more (or better) uﬁder the PSI method than under
"econventional" methods? ) o - . ’

. Achievement measures wera compared between 1l PSI courses and associated
‘control courses. Students. in the PSI courses did significantly better in five
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~ pSI courses. In the other three comparisons- there was no- significant difference -

¢

of the courses, there was no differcnce between the two gioups in Five courses,
and the control class .did better than the PSI class in one instance. Thus ten

out of the eleven classes did .as well or-better under PSI than under conventional
teaching methods. . —

/

, P . ) /
All achicvement meastres were L[inal cexam data, except in the casec of the
Engaincering Physics I courge.  In that course there was no significant difference
between the PSI physics class and the control class jin an advanced placcment

test deviscd by the Department of Physics. The motivation was the same for

both groups since the Advanced Placcment Test results did not cffect the grades
of citlier. group of students. The statistical analyses were controlled for

grade point average, Scholastic Aptitude Test (SAT) verbal score, SAT guantitative
scorc, SAT total score and where applicable the score on the College Entrance ,
Examination Board Level I Mathematics Achievemént Test. This was done to remove

initial intergroup differences in aptitude or achievement.

I

PSI undergraduate. students in the mid<range of grade point average and with

SAT Scores of around 1000 -tended to do better than similar students in the control-

courses. Data are limited and are not statistically Significant, but there is a.
definite trend. In the single graduate course (Library Science), students with
a graduate record exam. verbal score.greater than 600 did better than similar
students in the control. class. The mean graduate record examination verbal
score is 500 for this group, SO a score of 600 puts a student in the-84th pef-
centile. It thus appears that the better graduatg'stUdenﬁé\ih-thg—PSI course
did better than their peers.. Among the updergraduaté—Studeﬁtéxthe:avefage

-students in PSI classes did better than their peers- in control classes.

2. BAre the:higherggfades,obtainéd in PSI courses justified?
- - - \7—, - - - . - - - - - - -

- . In six out of nine comparisons, the A'étudents in-dontrgl'classgs
scored significantly higher. on the final examinations than the A’ students in

bepwéép the groups. In no case did the PSI students QO,bettéf.

In six comparisons .of B- students, three control classes had better final-

exam scores, while 'in two comparisons thexe was no significant difference, ‘and- .

in one case the B students in the PSI. course did better. ' N

It must be pointed out that theré was a significant difference in motivation

between the PSI studénts and students in the control classes. In all cases the

students.-in the control classes. received a significant portion of their final
grade _in the course from their final examination. In many cases the grade on
the final examination had no effect on the students in the PSI classes and in

no casa did the PSI students® final exgmination grade count more than. 25% of

his .course grade. We are obtaining more data from the Engineering Physics I
class this spring. Both the PSI section and the control sections will ;qke'the
Physics Department Advanced Placement Pest which will effect the grade -of neither

group, thus adjusting for the motivational differenceg present in the comparisons.

3, Do PSI students exhibit a significantly different long-texm reﬁgntiﬁh*bf” ]

course content than students in conventional courses?

: We did some follow-up studies of students in both PSI and control classes
analyzing the grades of both groups in a course that followed the PSI course.
7he results were mixed. a

e

The PSI course in engineering statics was first offered during the spring. of
. , .

N

x

-
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11973, Students from both the PSI statics course and the conventional statics ,
course- laters took Enginegring Dynamics and/or Strength of Materials. There -
was no significant difference on final exam scores between the two groups in—"

_ the Enginecring Dynamics course, but the control’group scored higher on the )

e final examination in the course on Strength of Materials. The PSI Engincering

- Statics course was revised during the summer 1973 and offered again during the’
fall 1973. There was no significant difference between this PSI group and theiyx
associated control group in the final examination scores in either Engineering

- Dynamics -or in Strength of Materials. It appears that the PSI Statics cou;sé“~
improved as a result -of the revision. However, the students in the control
class had a significantly higher portion of A's and .a significantly lower pro-~
portion of D's in Engineering Dynamics. In Strength of Materials the proportion
of A's was approximately the same for both classes, but the control had a sig-
nificantly lower proportion of D grades. ’ ;

The graduate course in Library Science was conipared with its control group
with. respect to final examination scores in the course following Basic Cataloging

.and Classification. There was no significant différence between thé two groups.
i ) : )
- in Introduction to Engineering Analysis (the pre-calcilus mathematics course), -
: pST students madé a significantly higher proportion of A, B, and C yrades: in :
p the first semester of calculus than did'thcii associated :control graoups. Also,
: the control group had 39% D's and F's in the first seygster;of;bélculus,'while,'
the PSI group had only 9% D's and F's. This result waS'high;y'sybhificapt

(p less thanm .01). . . ‘o o [T

A

,

4. Do .students in PSI courses. leafn how to study? - /

" Freshman and sophdmoxre students were pre-tested with the Brown-
Holtzman Survey of Study Habits and -Attitudes. At tﬁe—CohélgSioq,of the semester
- . the -same test was administered.as a post-tést. The Brown-Holtzman test has
seven sub-scales: study oreintation, study attitudes, study habits, delay’

avoidance, work methods; teacher approval, and,edgcagion”agbeptahce. In: both
spring and fall 1973 thexre was no significant difference betweén PSI sections
and control sections on the delay avoidance .sub-scale pre7test; On the post-
test this was significant (p = .07). On the education acégptanbe‘Sub~s¢ale
pre-test differences were insignificént'but—thQ'post@tes;'differencg was ‘highly
.significant (p = .02), with the PSI students having the higher mean Score.
Thesé results indicate that PSI students were not as likely to put woxrk off as
control students, and that the PSI students were more accopting of educational:
ohjectives and practices. ’ ;
. ! N / h .
E ) student objcctive opinions also were sought to geg at an answer' to this
i question. Of 840 students sampled 57% said "Yes" or'”Def;nitely,yesW, their \
study -habits had improved as a result of PSI. Neutxal fesponses were ‘given by
23%, and 20%. said "No" or Definitely no". . ' : \

/

o
ST e

5. can PSI materials developed by a given professor be used at another
University with roughly —eq_ual results? - - - - — -,

i

~ Data to answer this question- were obtained from a PSI Summer Institute _
in,StqtiCS'which'was~given at the7Uhiversity=pf Trxas at Austin during the summer
of 1973. Twenty-two community college and fouz:yeér college teachers attended

!
/

1

@




T

A

5
Al

this institute, which lasted for a period of nine weeks. These teachcrs{took
the course an quineering Statics which had been developed ‘in the spring of 1973
by .Drs. Fowler and Nacozy. All took the course as students; thosc who. finished
carly proctored their classmates. When everyone had completed the course, the
,last several weeks were spent in revising it. During thes same period, the ‘
teachers received continuing instruction in the PSI method, in writing instruc-
tional objectives, methods of testing, and classroom management. The entnusiasm.

of the participants was high, and.all considered the institute to have been very
A} -

» . successful. . )

During the following aéadémic year, 11 of the PSI Institute participants used
. the materials to teach the course at‘@heif schools. The other 11 did not do éo
for several reasons. Some were not able to get a sufficient enrollment to -offer
the course at their school; three returned -to graduate school -themselves; and.
thus. were.not-actively teaching at the\timé; two -others did not teach the following
year. Of the 11 participants who used \the materials, all said the transfer was
successful. Nine said the materials required little revision. for use at their’
howe institutions, and nine said the matérials were not too difficult for their
students. All 11 said that in their opinjon the course improved their students'
study habits. The 11 :participants who,taﬁ ht -a PSI Statics course at their own
institutions said they would not have wanted to -tackle the job-without ‘having
attended the PSI Summer Institute, and -they thought the nine-week time period was -
_about right : eight weeks would haye been-a minimum. N

The participants who- taught the PSI course eﬁcbuhtéred.problémg. The—téachersﬁ
from the community- colleges were unable to get many proctors, because most students
transfered to a senior college after completing. their course. All said it was
Gi/fficult to get money to pay the proctors. Also they reported Some .of their

- faculty colleagues complained that the Statics. course ‘took too much of the students

time. Further, the PSI,teaghers'didg't,want to- acquire the reputation -of being.
"easy" graders. Finally, there were reports of—administrative,objectipng to the -~
large proportion of A grades. ’

-The Summer Institute participants who taught the course at theix schools; ,
—deVOted,approximately‘png-fou;th as much- time -to teaching the course as 'the

University of Texas at:Austin course dévglopers—hag‘inY@Sted while developing
the course. . e

The-only significant difference between results at the,Univeréity’éf’Téxas’qt‘i
Austin and thé results at the other schools, was th@trﬁheiﬂumber of :students
-dropping the course was- significantly larger at the other schools.

6. What arc the costs and instructor time requirements of a PSI course?

. Cost data on PSI courses,are.fairIy sparse. Student-proctor ratios.
averaged 10 to 1 across the 17 courses, ranging from 3 to 1 to 16 to l.- This -~
range caused no,sign;figaht difference in student attitude toward the .courses,
as expressed on the Course-Instructor Survey (student course -evaluations). The
average. cost. per student for each course  (not including the professor's salary) )
was $35.67, with a range of $16.11 to $73.55. The average cost of supplies,

secretarial and clerical costs, and rep;oduption:of matexials pex course was -
$5.11, with a range of $.04 to $22.20. . 4 L,
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-, preparation, while the interaction with students increases. :

L . . / )
During the first offering of the PSI courscs, comparisons were made between
nine PSI courses and nine associated control courses. The PSI coursc deveclopers

.averaged 24 hours per week, the range being 5 to 50 hours. Faculty teaching

control courses averaged 12 hours per week, the range being 6 to 18 hours.
During the second offering, only two PSI course developers kept a recoxd of
their time expenditure, and -the average for these two couxrses was 10 hours per
week. ' S .

From these data there is no quesStion that a PSI course takes more time, than
a traditional course.in the first semester it is being developed. The time
requirement declines: to a reasonable level after the period’of initial develop-
ment. . ? .

Instructors were requested to rank~order their activities and the fraction:
of time devoted to each. During the first offexing of the course the activities

were ranked:

1. Materials preparation ) ’
2. Working with proctors: and students

3. Record-keeping
4. PsI-related professional interaction (meetings with PSI project group,
meetings with advisoxy board, discussions with-colledgues, and- invited.
papers) 1
In ‘the, second and éucceeding,offerings‘less—time is téquirgdeor'mgtérials
» ;

7. What are the varxious causes of procrastination and cani it be mininized? i

In order to angwer this question, it was first necessary to define
"procrastination". Members of the .evaluation team defined a procrastinator as
onc whosc early rate -of progress is--such that his required late rate must be
twice~his, early rate: in order to finish all units of the course yithout taking
an incomplete. The early period is defined as the first two-thirds of the total

“number’-of class days, and the late period is the last third. This means that a

studenc identified as a -procrastinatoxr wili-bercbvering'the,sqme~ngmbgr'of units,

or more in the last one-third of the course-as he did in the. first two-thirds.

- -

Using this definition the following concluaions have been drawn (941 students .

e
in the sample): Yo Y .

-,

1. Procrastinators have lowerx grade.point,aQetages and,SATrstrcs—;han,ndn-

procrastinators. Among gtaduate;Students—there—is'nordiffégencefbetweenz/:

« -

procrastinators and non-procrastinatoxs on Graduate, Record Examination 7
scorxes. : - ‘ : .7

2. Freshmen and seniors have the .highest pp@cxastination rate. No othex
significant differences. were found for gtudent classification. *
& /

:




- -/ - S
] > " .
;
3. Students taking six hours of course work or less had a lower procrasti-
) nation rate than students, taking ten.hours or more. °
4. Numbers of hours worked on outside jobs had no,effect on procrastination.
.ot R . T, . a
5., Previous‘experience with PSI courses lowered procragtination‘rates.
6.-'Stuacuts who have had no previous experience with PSI courseq are morc
likely to procrastindte. than students ‘who have had a PSI course béfore,
- This result is independent of the. "experienced students' attitudes toward
PSI (9031t1ve, neutral, or negative). -
7. Procrastlnatlon rates dropped. from the first offerlng to the second
‘offerlng of a course. Instructors explalned this by polntlng out that |-
revision of their materials improved the course. E )
8. No relatlonshlp was- found between proctor/student ratios and proportion.
> of procrastinators in a class. . - S
N :
9. Progress 11nes had mixed effects on. procrastlnatlon. The use of deadllnes
N or modules (allow1ng students to take a test over several units at once)
rhad Little 1f any effect.
10. Procrastination'does_not 1ndiéatelless mastery.
11. Procrastination had a direct effect .on course -grade. )
/ /
B 8. PSI courses regularly produce a. _higher drop -out” rate than regular
: dourses. Can this rate be. reduced and if S0, how? ) . -
Six comparisons were -made between PSI and control classes in the spring
of 1973. In two of these comparisons the PSI course had -a- 31gn1f1cantly higher
ratc -of dropouts, but in the -other four courses. there was no significant dlfferenc
between PSI. courses and control courses. Beginning with the ‘fall semester -of /
1973 and thereafter,, the drop rate in PSI courses has not been higher, and in, s
; fact has been lower in everx case, but the dlfference 1s not statlstlcally
significant.
. At the beginning of the: PSI project our plans were to run thé courses in a

strict self-paced format, allowlng‘students to -take a grade of "Incompletc” and
to spend as much as an extra semester to complete ‘their PSI coursc, if they s
desired. As a result, 26% of the students taking PSI courses during the spr:ng
of 1973 took a grade of Incomplete at the -end of that semester. We soon found
out that this created some: unanticipated problems. The University 'bf Texas at
Austin grading policy scores an Incomplete as O grade points for );ihourc -of
credit; and so until the -grade of incomplete is changed into a flndl grade, it is
. scored exactly the same as an F. None of ‘the Associate Investigators on the PSI
"project knew of thls policy, nor did several of the personnel in the- Registrar’s

R L G,
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ofgipo. We became aware of it quiékly, though; when several good students lost
scholarships and others failed to receive invitations to varicus honor societies
because  their grade point average was' affected., ¢ v,
. ) \, .

. We quickly changed our policy, and‘qgreed,to limit the grade of Incomplete *
~ .« - . to those cases for which .that grade normally would have been emploféd. Thus

. our courses. were constrained to begin,andi@nd on definite dates, although the

’ student's progress within the course was sE@ll'sélféggced. As a result the
number of Incomplete grades allowed in the fall semester of 1973 dropped to
less than 5%. ’ Y -

- .

-

It might be mentioned that of the students 'who received Incompletes in a
PSI coursge_54% completed the course and obtained.a final letter gradeé within
.one semester. : \ ’

Personal and telephone interviews were held with '58% of the students who <
dropped either a PSI .course or its matched control. course. Students dropping
control courses_commonly said they weren't doing well in them. or were failing.
Students. dropping the PSI courses. all said they had gotten behind. = Not. one "’
said he was not doing well in the course. ’ T

i

9. What is the cffect of class size in PSI courses?
The PSI classes were-arbitrarily grouped into “"small" classes (10 to:
47 students) and "large" classes (65 to- 370 students). Students in the small

classes tended to react more favorcably to PSI on the Céur,eélnsgructér,Spery,
but even students in the large classes were neutral to favorable. No relation=
ship was- found between the size of class and the instructor time requircment.

I made a serious;ﬁlunder when the project began. Every effort was made:’
to keep the various administrators advised about what was going on in theif
department or in their college with respect to the project. This was -done
through memos, and I assumed that they were being read and understood. In-
fact, these administrators were -busy people, and although they might have read.
all this material they didn't necessarily understand it. -An attempt to. get.
‘them together for & one-day workshop failed, because the several people to
whom- I proposed this idea were unwilling to- devote that much- time to it. After
‘the pgojECE had been in operation for one year, we assembled the deans and
dcpartment chairmen who had faculty members participating in the project, and
they met with the members of our Advisory Board. It quickly became -evident that
these administrators were not very well informed on what we were doing. It
would have been better if I had gotten them togcther when the project was,
beginning, even if only for an hour. I would advise anyone who is begiqping a
PSI course or project in their department to take particular pains to make sure!
those administrators understand what PSI is, and the way in which it differs
from more conventional types of instruction. 6

The problem with the grade of Incomplete, which has been discussed above,
also caused great concern among the project personnel. Since the effects of the
university's policy have been recognized, a resolution has been introduced in
£he Faculty Senate to try to get the policy changed. These recommendations
were rcferred to committee, and no committee recommendation has resulted during
the past year. So for the immediate future at least, the PSI courses are allowing -
the grade of Incomplate only for conventional reasons. ’ S

2




. in Electrical kngineering. L .boratory I had néver exceeded 90 students. Thq$—'

-.0f 1 to 10 was satisfactory for a{leCtuge course he had developed ecarlicr, this

.the courses have been assimilated into the various departmental curricula, and-
‘will continu€ to be offered using the PSI format. Three will be tﬁugbt—by PSI , -
* when the Associate Investigator deVeloping,thé course -teaches that course, and

’

Unusually large enrollments caused complications in at least two of -the
courses developed in the project. Prior to the fali of 1973 the enrollment

Dr. Roth wmade preparations Zor handling 90 students in his self-paced version
of 4the course, only to be greccted by 118 registrants! By the time the course
had begun. he was unable to nbtain the additional laboratory equipment needed,
and he was also unable to obtain .additional proctors, as the upperclassmen and
-graduate students who- would have been suitable had accepted other part time
employment. He further discovered that although a proctor-to-student ratio

ra;io\gas not sufficient_for a laboratoxy course, and-a ratio of 1 proctor to

6 students.was more realistic. His course did not run smoothly during -the fall
scnester.. Whenxghe course was offered for the second time during the spring of
1974, the new laboratory equipment had been received and installed, and he -had
arranged for the larger number -of proctors needed. Also the enrollment in the

course was.normals As a result the second offering was quite successful.

~

The PSI course in .Engineering Physics I—was,similérly plagued with unusual
enrollment. Thevprojected?engineéring enrollment in'this'poutse was about 300
students, who were to be about evenly -divided between the -PSI section and a - .
section taught by -conventional -methods.. ‘The actual enrollment was -about 600-
students; requiring ‘two sections, taught by -conventional -methods :and a PST )
section of 370 -students, Thgrunexpe{teﬁiprdblems with which Dr. Gleeson had I
to cope included a shortage of’ textbooks- for the: first -month, -a student popu-
lation in the—Seifépacgdi*aboratp;y Whigh—ﬂas'vei9,much—léiger—thAn}antici?atﬁd)
and -a- shortage of available proctors. The -course nevertheless was 4 success$,
‘and. during the second offering it is proceeding ‘very smoothly. ) )

I have been very interested in fqi;owiﬂg'ihg'ﬁétc of the seventeeh courses
developed in this -project whgggthe outside funding disappeared. Althouyh it is
rather early to draw any conclusions, indications are that at least twelve of «

only two are in the questiohéble category. The courses which seem to be- permanent
are: Structural Dynamics (Craig); Design of Structural Systems in Timber (D.

Fowler); Process Analysis and Simulation (Himmelblau); Introduction-‘to Engineering..
Analysis (Hamilton); Introduction to Nuclear Reactor ' Theory (Koen); Dynamic :
Systems Synthesis (Hoberock); Engineering. Economics (Lesso) ; Introduction to-
Operations Research (Beightler); Probability and Statistics for Engineers -(Wagner)i.
Freshman English Composition (Wittig): Engineering Physics I (Gleeson); and
Principles of Audio and Visual Production (Brooks) . The courses which will be
taught using PSI when the course deVé}oper'teachés,them include Electyical )
Ingincering Labpratory I (Roth) , Principles-of Chemistry (White), and Engincering
Statics (W. Pow&ér*an& Nacozy). Those courses which may not be taught using PSI

in the future are Basic Cataloging and Classification (Herring) and Electrical
Engineering Materials (Taylor). ) ) - ] :

~
|

Intexpretation of the @ata acquired by‘the evaluation team continucs, -and .
further data are being obtained in. the form of follow-up studies. A final project-
?cportlig in preparation and should be availeble sometime during. the summer of
1975. :

\
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