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. "'Patriéia A. Pecore]]a‘
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An organization is an open social system,-which means that it funct{ons
\ .
“by. rece1v1ng 1nputs of resources and energy from the outs1de world, converts

them by a throughput processito a commod1ty or serv1ce wh1ch it then exports o .
= v . . 1nto the- env1ronment in return for’YEplen1shment of its resource input. |
. ,\,_: ' In great]y overs1mp11f1ed form, one might view the-Navy 1n social systems
terms as rece1v1ng inputs from Amer1can,soc1ety in the form of manpower

¢
from the c1v111an popu]at1on'and money appropriated by its Congress. . The:

JNavy by’ 1ts funct1on1ng convents.these resources 1nto an output of defense
of the nat1on whlch 1t "exports, " 1n the sense that 1t makes it visible,
present and usefu] in the wor]d . i

e . In the Navy, as 1n any system, not

o - of the cycle in' the form of output Some of the 1nput must neceSsar11y be |

. consumed in the throughput process 1tse1f that 1s, some proport1on must be ;'
d1verted to ma1nta1n the organ1zat1on The more of the 1nput that must be

"3‘30 d1verted, 1n re]at1on to ‘a g1ven output the 1ess effective the organ1zat1on

is; The-eff1c1ency-of thenthroughput process, therefore, 1arge1y determ1nes

- *A_more comp]ete conceptual statement’ of the issues 1nvo]ved in current va]ue
‘human resources accounting:may be found in Bowers, D.G.-& Pecorella, P.A.,
A Current Va]ue Approach to HRA," Accounting Forum, 1975 45 (2) 25-40.




i -2‘ ,
‘ . B - . e .' ‘ ., '_- i s
R _ o ' _ R o
'the:organization's effectiveness. What organizations -- their leaders and

key deciSion-makers -= do by way of managing and utilizing their. manpower
vconstitutes a Significant portion of this throughput process ahd. thus is

likely ‘to have a substantial impact on, theApOSSibilities for improved

v

. v system effectiveness v Yet to even the most casual observer signs of the

underutilization and disaffection of our nation S manpower have been

< . )

N apparent’ Unemp]oyment, strikes, and other manpower prob]ems have become

’.
/ .
. - -

¢

) a]most{daily news items

’
-

If.human“resources and their effective utilization are critical, and they~

. . - .
M [l N . /

2'wou1d’appear to‘be .“then the question of why that utilization may not octur

; reqUires an answer. Certainly it is not because today s worker is less well .
prepared educatéd and trained (afthough it .may we]] be, that he is “over
prepa?ed “.e., that his JOb has not grown in ways comménsurate with

| advances in his education and training) Nor does it seem that his aspira-

v - tions and deSires have diminished sfar from it.
The prob]em may well be that contemporaﬁgxorganizations have adhered,.

. and continue to adhere overmuch to the canons of a managerial system from a
somewhat.earlier epoch, a sy;tem which believes that effectiveness can be )
attained (if not guaranteed) by mére]y (a) demanding particular outputs and
(b) manipulating various aspects of “the organization s technical and’ reward n
sys tems. That ‘seeming, short tenn gains are realized by these practices is

"undeniable. Headcount reductions generate immediate and 1ower payroll costs,
_ faster equ1pment does, indeed operate at greater speed. Yet, what seems to~ .
go- unreCognized among those who rely upon these practices is\that short-term

gain may we]] have been spurious, that long term disability may - instead be - .

—~ y ' .
the resu]t S - T o o
. N .l . . v
. o ' ,f . . . ~
e
‘l »
: & ‘e L .

. oS




Eheot ; . : ot ' . s Coe -

i .. ) ” . . -

Y . . - . . - ’ s . i ' ~
3 .3 |
(i ! =z . . . e . B .
X .. . T . . . e .
A « - ' N . - .9 w7 * ¢

: . - s . . : N . !
‘ ‘ A .
.

"The~ S1tuat1on is perhaps most c]ear]y 11]ustrated by. what may be termed

h the ! cont1ngency paradox." A rather substant1a1 body of, ev1dence 1nd1cates \

that better cost performance occurs under a more open, part1c1pat1ve S
- 1 R o a s
: management system than under a more r1g1d autocrat1c," t1ght]y'd1rected T, N

L,

" oné. when the quest1on is pgsed dmrectly tq, them, senior managers tend to .

-

verify" th1s f1nd1ng\1n the1r exper1ence . Yety confronted w1th a need for o

4 L

' higher eff1c1ency, managements typ1ca]}y move toward what has been shown\
to be a Jess cost effect1ve system -- the r1g1d autocrat1c one, «(Likert, ]967)

.

In a s1m11ar vein, Lawrence and Lorsch-{?969) have po1nted to the 1mpor-
. ’ tance to organ1zat1ona] structures .of the envrronnent in whitch they occur. //fﬁlb
E | ' More‘f]u1d unpred1ctab1e environments requ1re 1nterna] f]ex1b1]1ty and an. |
o ab111ty to coord1nate creat1ve]y Stab]e envmronments, on the other hand, ‘
N ‘permit more_reglmented*_structured forms to func;1on with acceptab]e
i ' effect1veness Yet what we "have termed the “cont1ngency paradox“ appears to
operate here as we1] 0rgan1zat1ons whose env140nn%nts become more f1u1d .
~and ]ess predlctab]e seem to turn toward more rigid, .“bureaucrat1c" ways in
) ;!‘ the1r attempts to\cope, not towardsmore )1ex1p1e ones. [ 3 '; ;
At ]east one very -plausible exp]anat1on 1s that thq_B/Jctnce pers1sts
o because the 1nformat1on systems whi ch service org n1zat1ona1 managers and IR
SO key dec1s1on makers are def1c1ent in content-~aqd zunctjon. -These sys teims ',KA
= “commonly provide, largely or'exclus1ve1y, rea:?nés upon events and~cond1t1ons .
at the outcome stage on]y, e. g » detailed statements of product1on for the ‘
prev1ous month.” No 1nd1cat1on 1s\g1ven as to what cond1t1ons and events

]ed to the reported outcomes, s1nce these §ystems tnad1t1ona]1y do not 1qiﬂude

] " : ,.

s ' 1nfonmat1on about what the human organ1zat1on 1s, how it “functions,- and how <
¢ e "this. i re]ated to events,at the outcome stage Second}y, conventional
& , , “ya Co B o ,
’ e o T . . ) : . » <
A . . 7
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1nformat1on systems contr]bute to a t1me ]agawarp n11§1mn1zataona] eva]uat1on,
s1nce they focus a]most exc]us1ve1y upon short term outcomes and prov1de
]1tt]e or no data upon the re]at1onsh1p of'short run do]]ars to the 1onger~
range outcomes of ‘the, organ1zat1on. w1thout these add1t1ona1 k1nds of -
}nfdrmat1on,.constnhct1ve/correct1ve act1on on. the part of.management becomes
exceed1ng]y d]ff1cu1t Thus, management oftent1mes\re11es upor arb1trary

practices wh1ch prov1de short-term ga1ns at the somet1mes subsfant1a1 cost of

]ong run effect1veness gr even surv1va] .

, .A more adequate approach wou]d recogn1ze* : s

t(l) That an organ1zat1on has a soc1a1 as we]] as a techn1ca1

system, a sygtem wh1ch tends to grow_ in complexity as

- the techn1ca1 system becomes ‘more automated s

s “ —

o(2) 'That w1th increasing comp]ex1ty comes- greater lag time; "

.that 1s, the effects of today's human organ1zat1on

- pract1ces are fe]t farther into the future than 1s true

' .
‘.

~

.

(3) That,lrn such1c1rcumstances,,the management information

system must proﬁide to managers inputs'concernjng the

| oJ1ke]y 1mpact of present cond1t1ons upon future 6Gtcomes s .’]ﬂ

’ -
.

fAn adequate 1nformat1on system, then, needs‘to 1nc]ude assessments of

i

‘ .
current human resource management pract1ces pnd the way in wh1ch these are

~

‘:5 re]ated to the Tong-run Success’ or fa11ure of an organ1zatlon.; These

:v add1t1ona1 1nputs wou]d make 4t poss1b]e to assess the Tmpact current manage-

.

‘

ment pract1ces are 11ke1y to have on futur effect1veness " In other words,

thls 1nformat1on -- when comp11ed anf presented appropr1ate]y -- would operate
/

“future performance ¢rend 1nd1cators.“ :Such trend indicatoPs would .give

. \ v . . ' N . . »“}“
A / . “
N . L N 1 . . .
T . LTI -

1n s1mp1er 1nstances oot ] ,f/“74; A

/

, h
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v ' management ]ead t1me for taking correct1ve acq?on and wou]d p1n po1nt
. spec1f1c areas of’the human organ1zat1on to be 1mproved In add1t1on, the

gmportance of effect]ve}y m%nag1ng ‘human resources wou]d become more’ obv1ous

’ to key dec1%1on makers, s1n¢e the state of the human resources wou]d be

t1ed ‘to fam111ar measures of effect1veness (e. g ,'retent1on rates or

“ *
e N . . h : .
A . .

operat1ng~costs) ';',\" :- _
M < K SR B S v : . >
-« Ina provocat1ve but opéraégona]]y 1gnored article some 25 years ago, N

Brogden & Tdylor (1950) proposed 'the development of an overa]] Tndex of ﬁh
emp]oyee s palue to the /,,forgan1zat1on " They\Jeht on to suggest that an

v opt1ma] criterion meaSure (in the1r v1ew pr1mar11y for personn¢1 se]ect1on
) M T "l
and tra1n1ng) would,cons1st of do]]ar un1ts, det!rm1ned on a cost account1ng

bas1s. .wh1]e these authors ! concerns antedate soc1a] systems theory and - »

were phrased in terms of 1nd1v1duals 1n jobs, many of the1r truc1a1 .points.

: seem extend1b]e to groups, organ1zat1ons, and cp]]ect1ve tasks For _example,

‘ they say that, as-a. preparatpry step in cr1ter1on construct1on, J6bS must be
P o .
L def1ned, 1n order to "1dent1fy a group of workers ‘homoYeneous w1th respect i
: f t6 the1r JOb dut1es " (p. ]353 In our’ owh present work uch’ homogene1ty

\p€ ) - 18 st1]1 seen as an meon;/pt requ)rement but, s1nce “an organ1zat1ona] ;

-
rather than an 1nd1v1dua] task focus is taken, 1t is homogene1ty with respect

) '/ ’ "to report1ng re]at1onsh1ps that 1s valued. They a]so state that a cr1ter1on
| shou]d be re1ated to the. genera1 obJect1ve of the organ1zatlon andfthat th1s

0bJECt1VE, at 1east for work organ1zat1ons, trans]ates into overa]l eff1c1ency
- . . '
Th form, th1s seems’ qu1te c]ose ro the 1nput/outpuf ratio cr1tEr1on seen

. k2

o asf- u1t1mate in soc1a] systems thinking. Furthermore the necessity .of v

cause- effect sequences, extend1ng across time and therefore “involving both
" >

]ead and ]ag aSpects, &s implicif in the 1mportance they attach to "trac1ng out"

. ’
. . . -
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'

oy the connect1ons between job- process and JOb product Fina]]y; they prowide‘

a c1ear argument in favor of the "do11ar cr1ter1on. . R

/ > .
Two distinct advantages of the cost acCount1ng T LT . o
. technique may-be -identified: (1) all ineasures
T, are made in or translated into a single, meaningful
. : .metr1c -~ the dollar contribution to or detraction :
from the overall objective of the sponsoring = ~« * . 4

: - _ organ1zat1 n; and (2) the resultant determination
D ’ .- of the importance of each element in terms of its
: standard deviation. These two characteristics of ~
_ . the cost accounting approach completely s01ve ?h . :
e s prob]em of comb1n1ng criterion e]ements 47)"° o - A

' . :.g,'_ - . -
) . . 'L . B | B u !
.« oA

‘fsent work is a: body of

“"'/

YL
g

_ : A]so appropr1ate as an antecedent to th j
- IR ’\ \ ; s
research a1med at develop1ng a personne1 sbatus 1ndex\for the Navy

(Dunnette M11kovach & Motowidlo, 1973 Borman & Dunnette, 1974 )

.
-

Beginning with a conference of scholars driawn from various fields, the .. T

f°a.ﬂ;-1nvestigators set as their task deriving a personne] status measure wh1ch

-
a v A -

= . Was: e " N

. ’ ... ' .'l * ‘- a K * . ’ . s
a’single index whose components remain retr1evab1e ) e

e ona "scale which p@mits cross-time compar1sons and -~
v ' ' wh1ch is evaluative, not mere]y descriptive ‘ ‘

S 'g'tomputable from access1b1e component o,

ﬁ’. ' - } . ’ _’-, N gq ' v

i e ‘capable of prov1d1n stimates for Qrganizational
ent1t1es, not JUSt o% Single hnd1v1dua1s

) -fsens1t1ve to major f]uctuat1ons, but resistant to: T
. ' minor ones . - S -
» credible to and eas11y 1nterpreted by a lay aud1ence, Y AP
- and reasonaBﬁy res1stant to f dg ng. : '

‘.
i

Us1ng the pelicy captur1ng method w1th a group of Naval. off1cers drawn
,> ‘_ . ~from the Nava] Postgraduate Schoo] these 1nvest1gators 1dent1f1ed what e e

S in the Qudgment of those off1cers,15ere the most 1mportant poss1b1e com-

'v‘ponents of a personne] status index. Wh11e some 59 potent1a1 1nd1cators

-

. PERN
were exam1ned in~ terms_of the1r 1mportance, re11ab111ty,-genera11zab111ty, '

o W o . -
. Co , o b ' " ' i
RIC o B
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\ ‘ : access1b111ty and fudgeab111ty (and the resu]ts were subsequent]y factor
. analyzed, )-a c]ose read1ng 1nd1cates that ‘only n1ne measures fe]] in the top

th1rd of each array on the f1ve nat1ng criteria. Nhen the1r factors are

reexamined 1n this 11ght, 1t seems clear that three components stood out

&

R

1n‘the officers' m1nds as 1mpgrtant potent1a1 #ﬁd1cators" . IR
- . (1) Retent1on rate, as measured by reen11stment and’ stab111ty o C
- . %tat1st1cs,. B -" ;4’ R ‘ EE o
| ;V\ v(2) D1sc1p]1ne as measured by unautbor1zed absence rate and. \
i ' rate of 1ess than héﬁBF§b1e d1scharges, o o ."-,‘
. : d ) (3) 'Read1ness, as measured by mann1ng 1eve1 and ma1ntenance - !
. o ratings. f ' B o .~i- i. )
- To these were added‘agfourth factor:whose nature'seems more. "input“ . \

: than "output" related, a measure of average apt1tude, loading on 1nte111gence

- v

X test scores, numbers able to pass rat1ng exams, and the 1]ke,y

N  Whatever the measure is’ that‘We search for, thg strengﬁ_ ,’shortcomings'
1 v ‘ 4
‘and 1nsthts of these epr11er efforgs-suggest that it}should cons1der
‘., e ]I( . . : . .. ‘ G ’_ N 'A- ‘
- ., e the sequence of events. wh1ch occur in organﬁzat1ona1 ' :\.v
PN . 4

funct1dn1ng, g

M .
I . l ¢ ’ .

» -7 .. = that these ‘events Tead t6 an ultimate cr1ter1on of %Nt
e o . overall effidiency whose values dre perhaps best
- s expressed n tﬁe dellar terms of cost accounting;
e that a lead-and-lag time®focus permits one to assess’ * v
. ’ the ,1ikely impact of present’ cond1t1ons upon - - : )

future outcomes . e )
. [ . * R . - & T . .

o LB

More recently, attempts ‘to gather and comp1]e he.necessary 1nformat1on

u"\
ﬁ ~
‘v'_ . . bhave been terméd fOr s1mp11d1ty, "Human- Res0urces Accountlng " (Hermanson,
| 1964) To date three routes or methods have been conceptua]1zed A forma]
T : “initial statement of these three’ approaches is conta1ned in a JOlnt )

I :
.pub11cat1on by three scholars who, have suQsequént1y pursued 1ndependent efforts
in the development of the first two, T.e., the "Incurred Cost" and "RepPacement

" . * ot ] .‘n . v S
o Cost" jmethods. - g ¢




C o records, whereas the "Current Va]ue" method is 11ke1y to focus 1nstead upon

~'metﬁods attempt to assess the t@&

S v
[ . ~
* .

.. - * /

(1) The "Incurred Cost" method ~--.Measuring the amounts already B et
. Co b R .
lnvested in the human.organ1zat1on (Brummet, Pyle, & R

- ,Flamholtz 1968 Py]e, 1970& 1970b) s f T
“(2) The "Rep]acement Cost" method - est1mat1ng the cost of o g
- lreplac1ng the organ1zat1on s human resources (F]amho]tz 1969). |
}f' "(5) ' "Current Value" method -- est1mat1ng the future product1ve
'r;J - potent1ai of toda( s human resources (L1kert 1967, L1kert |

’ Bowers & Norman: 1969‘ L1kert & Bowers, ]973)

A]] three human res0urces account1ng procedures have the same major
purpese:’ to assess the value of the human organ1zat1on They d1ffer from

one anq;her in comparat1ve foci, however The techn1que of est1m ting the
at

i'pcesent value of human resource (the. "Current Value method) emphas12es the

va]ge of a human organ1zat1on which 1sewe11 managed and ma1ntained whereas
“the bther two\approaches emphas1ze the 1mportance of attract1ng and reta1n1ng

valuable human resources. The- two 1atter approaches focus upon-personalized

P 1

unit- 1evel records. F1na11y, the fhsurred Cost" and "Replacement Cost"
9;[-,
ﬁva]ue of the organ1zat1on S human resoi rces-

I

However, the "Current Value" methdﬁ'1s'des1gned pr1mar1]y to predict ch"

in future productive potent1a1 that will nesu]t from a human organ1zat1on -’(_

[ W
The obJect1ons wh1chv)ave been ra1sed to the concept of human resources o

which is "better" or "worse"™ ‘today than 1t was at a specified tzme in the past
\account1ng are s1m1]ar in form to those wh1ch have been ra;sed concern1ng Vo
soc1al 1nd1cators more’ qeneral]y Bas1ca11y, these revolve around- two somewhat
contradictory statements- (a) that it is not feasib]e and (b) that 1t 1s

Feasible. and should not be undertaken on: eth1ca? grounds The f1rst of these -

-

I ' L -
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two ordinarily takes ‘the form of the View that human re]ationships, motiva-

tions,\behaviOrs, and attitudes are not capable of being,measured w1th the.

requlthe degree of accuracy " The second of the two obJections is most often
¢ e stated in “tebris of the ]Jkelihood that brash attempts to assess.the va1ue

?j | | of human resources may produce side effects which will decrease the- va]ue
| _of those very. resources '
) | 'ﬁ,';' For the most part, real-world efforts to deve]op a system of human
Co . e fresources accounting have emp]oyed one of the first two methods cited --

-

i e', a '‘cost" method. That this is true seems largely attributable to

the facts thdt (a) they have relied for their data ﬁpon eXisting, conventional

R

:istf_ R atcounting records and are thus 1esselike1y to be unacceptab]e to the
'i T - accounting profeSSion, and (b) the vo]umes Bf data required for the third
(current value) approach have been unavailable to most investigators: -

l'gi;;l*ﬁig' In parf the- current va]ue versus cost- dispute ref]ects an under]ying -

t-'.'-fh -

3. .
disagreement bevueen econom1sts and accountants Historically and substan- B

vl j?:,ftively intertW1ned these two disciplines neverthe]ess have some rather

}.':- [ _.Aicruciai differences concerning va]ue attribution Economists ofter fault
fwf.;f _ i, accoUntants for being too focused upon,past history, to the exc]uSion of
_future prediction Accountants, for,their part, have an averSion to sampling ..

and probabi]ity statistics, insisting instead ‘upon the_greater validity that '

‘_;‘; is presumed to accompany methods which encompass all available data (Caplan
e & Landeki ch, 1974). | | |
Those Who have taken a reasohab]y detached v1ew of human resources
accounting in the 1ight of this debacle seem to have concluded that the

-

_current value approach (more~consonant w1th the views of economists) is

”theoretically preferable, but probab]y unworkab]e & the a]ready-mentioned

1ffgrounds of inadequate measurement capabi]ities.,

o LT €. < R
A €40 L N

A o .
':,"’: oA LT T N T
’ N " .
. .

“p ' . . ' .
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i 2
Were 1t to be poss1b1eo however, theﬁasaw that the fol]ow1ng two

step procedure wou]d be requ1red

(1) Est1mate the’ amounts and timing 6f future b nef1ts

(2) Est1mate the pvﬁgght va]ue of thagse futuye benef1ts T

(d.e., multiply them by a d1scount factor).” . N ._ - };.‘

(The present research focuses on the°va1ue of _providing "future ,’
performance trend indicators J‘ The goa]s and pr1nc1p1es are, consonant with
'those perta1n1ng to the "Current Value" approach to human resources account1ng;
However, the focus 1s upon prov1d1ng add1t1ona1 inputs- to management 1nforma-,‘
t1on systems 1n genera], rather than to account1ng systems spec1f1ca11y > R
For th1s reason the phrase "future performance trend 1nd1cators" is deemed |
more appropr1ate "than "human resources account1ng" and w111 be used henceforth
in, this report. ) " \ .

Stated in somewhat greater detail, the ab111ty to prov1de,accurate
.est1mates of the current va]ue ‘of human resources depends upon the fo]]ow1ng
cond1t1ons (L1kert & Bowers, 1973) | b _
(1) *The avaflab111ty of scientific knowledge which identifies
R key dimensfons of human organﬁiations, B

(2) The adequacy of methodo]ogy }nd 1nstruments for measur1ng

L] .,. . .
- these key d1mensﬁons, e

: (3)"The ava11ab111ty of reliable and valid performanc;rdatai
(4) the availability of knowTedge of the relationships'oetween
key dimensions of the human onganization and-g:rformance‘
outcomes; | | “
(5) The ava11ab111ty of know]edge of the pers1stence of _
.;in the human organ1zation after they have occ ;red, |
(6) A-statistical technique for computing thelcurrent,ualue'of~

* the- human organization. o v

’ 14
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Only when these cond1t1o“\are met w111 there be. adequate 1nformat1on about
the present ‘state of the human organ1z%t1on and about the relationship
’between character1st1cs of the human organ1zat1on at present and future

: product1ve performance’ by it.

-y - ’

" Key Dimensions of the'Human'Organization'and their Measurement

.. ‘ .(Conditions 1 andi?haooye). The body of scientifjc know]gdge about how
4 | organizations function takes integrated form as a theory or modelﬁ'zAs such,
;1t is a s1mp11f1ed representat1on of comp]ex events, structures, experiences,
and re]at1onsh1ps that are presumed to occur in _the .real world. The greater
Cits f1de11ty-to rea]sty, the more the model is a”re]iable and va1id'guide:l
h An ear1ier\pu51fcation (Bowers & Franklfn; 1976) has'proposed several
criteria for evaiuating;the worth- of such modéls. For the purpose presently
“in mind, as weT]pas for general suitability, a model should be: //Sh
| . Appiicab]e to the currgnt setting;s
i o Reasonab]y comprehens1ve in scope -- that is, its |
. content should approximate the' content of the real
I . *  world events and processes that it purports to
represent . _ “ - .

.* Fairly precise in.its pred1ct1ons, that is, fa1r1y
c1ear in ]ts cause- effect 1mp11cat1ons

| Severa] theor1es in’ the psycho]og1ca1 literature pr0pose conceptua]

- ode1s for understand1ng the fundt1on1ng of human-organ1zat1ons "However,
ew of them in our’ Judgment meet to an adequate degree the criteria Just
Pted Most of. them Tlack the necessary cdmprehensiveness, focus1ng 1nstead

on one or two isolated constructsr such as "mot1vation" or "1nterpersona1
1at1ons " In add1t1on very few of them focus upon the causal flow of
ents in’ organ1zat1ona1 funct1on1ng, that is, very few focus upon the

r

st1on of what behaviors and att1tudes of which organ1zat1on members at
. &

rd




"

what point in time lead to other behaviors and:attitudes by other‘
organization members at some-other point in time. Yet it is precisely this
' requ1rement (among others) which 1sacr1t1ca1 to any ab111ty to forecast e
shifts in produrt1ve capability on the basis of changing propert1es of ,
the human organ1zat1on. a mode] must be in place which descr1bes'the‘manner\§\‘; s
1n which the several d1nens1ons interrelate acrpss time. s
A notab]e except1on to the general lack of. causa] flow propos1t1ons is - o
\ L1kert s meta- theory, which places constructs in a caUsa] 1nterven1ng -end :
i resu]t sequence (L1kert, 1961, 1967' Bowers, 1976). Br1ef1y, organ1zat1ona1 -
c11mate and manager1a1 ]eadersh1p are v1ewed as the maJor causal var1ab1es,
peer. 1eadersh1p and group process as 1nterven1ng var1ab1es, and sat1sfact1on ‘
and performance as end resu]t var1ab1es | F1gure 1 shows graph1ca11y the
re]at1onsh1ps among these variables. Th1s causal flow of events takes place
w1tht& a framework of the organization as a system of over]app1ng groups
(The groups are descr1bed as'"overlapp1ng" because for all persons below the\
very_top and above the very bottom of the organ1zat1on: each is a member of ‘
.two.groups simuTtaneously;-he—is a subordinate'in»the group immedfately
above and a superv1sor in the group immediately below ) The dua] membership .
1}$11c1t 1n this fact serves an 1ntegrat1ng or: 11nkage funct1on for the
organ1zat1on, that is, it serves to kn1t together the funct1ons, purposes,
.and needs of the ‘various parts of the system _ : .'~ _ .T
Equa]]y important is -the fact that the theory is supported by a wea]th
of emp1r1ca1 ev1dence -= indeed, 1t represents. a crysta111zat1on in conceptua]-
fonn of a 1arge vo]ume of empirical findings. In this sense_1t is appropr1ate
‘to‘the setting in which we undeitake presently to use it because it was
derived from such settings over the years. Its comprehensiveness4has been

at least 1ndirect1y assessed by comparing the content listing of its major

16
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*lwr1tten representat1ons w1th top1ca1 abstract 11st1ngs for the organ1zat1ona1

T area. The resu]ts show what we Judge to bé an adequate dEQree of over]ap, o

’ 66 percent (Bowers & Frank11n, 1976) Beyond th1s, s representat1veness

draws,;: upon the fact tnat, dur1ng the’ th1rty or more years that 1ts formulat1on

' has\beeﬂﬁqngo1ng, data have been draWn from more than 200 organ1zat1ons 1n o
- ot = * W »:

Its app11cab111ty .to nn11tary

.(Frank11n, 1975a, ]975b) As a model therefore, 1t 1nc1udes what.a great

/
'_deal of research has shown to be key d1nens1ons of the hUman organ1zat1on

_c1n the. causal- 1nterven1ng-end resu]t sequence suggested by

,.\

y .
X accumu]ated‘ﬁ ence - 6.._ S

and places i

" v

A survey method has Eeen developed by Taylor & Bowers (1972) for measur1ng

’ the maJor coﬂstructs 1nc1uded in L1kert S meta-theory w1tn reasoraqzt

eff1c1ency,_accuracy, ‘and obJectivity ﬁt ut1lizes a staqdard¥ machine- scored
i

,quest1onna1re ent1t}ed the Survey of - 0rgan1zat1ons (SOO) This instrument |

Jncludes 16 maJor_1ndexes and, over the;past e1ght‘years, has produced in

its varioqs'editions dataifrom 24,000:persons in 57 different organizitional

sites. For each item and index,'nationallnorms have Been'estab]ished based

A

K upon the total popu]at1on and h1erarch1ca11y stratified subsets “of respondents.‘

' perm1tt1ng the state of the human organ1zatlon ti re]ated to performance .

G cr1ter1a at whatever 1eve1 these cr1ter1a ex1st In thﬁs form the quest1onna1re

.f~fhas‘been used extens1ve1y and qu1te successfu]ly for | )

< >

th d1agnost1c and
information - %eedgﬁék purposes w1th1n organ1zat1ona1 deve]op.ent stud1

= Ut11121ng L1kert S meta theory and the survey. methodo]ogy dev lop to

_measure jits pr1nc1pa1 d1men51ons, we - beT1eve that conditions (1) and (2)

above can be met.:

bR T
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. Ava11ab111ty of Va11d Performance Data (Cond1t1on 3) Ability to
. ‘ é
L 1dent1fy and measure the character1st1cs of the human&organ1zat1on (or at

h . }east a 11m1ted array of principal dimensions thereof)1§?but half the
" equat1on " The rema1n1ng half concerns the ava1]ab111ty,of measures of .
' organ1zat1ona1 sub un1t performance wh1ch are. u1t1mate1y capab]e of be1ng
' tied to do]]ars _ ;' N "
- A number of c]ass1f1cat1on schemes, d1st1nct1ons, and definitional

nuances have been advanced under the general rubr1c of performance, or

the cr1ter1on prob]em " Adm1tted]y the prob]em of deciding Just what

"." constttutes the effect1veness domain*is a thorny’matter, subJect at least

as. much tovthe or1entat1on v1c1ss1tudes of the conceptua]1zer as to its
-0 - A, . , , -
. o own 1ntrfn51c propert1es

\ .

St11], 1f the purpose of the def1n1ng process is to 1deht1fy bas1c
: aspects of the capac1ty of the organ1zat1on (and each of its sub-un1ts) to
; do 1ts work the bas1c d1mens1ona]1ty might be proposed in a quite .

- %
stra]ghtforward fashTon There 1s first of a]] the vo]ume of work done

We are not ord1nar11y concerned about.. stra1ght vo]ume, however, in: thfs L ,'}"

n sense, sheer vo]ume is a nonsens1ca] cr1ter1on of organ1zat1ona] effective-
.?‘ ness That- a ]arge manufacturer produces thousands of b1cyc1es and Joe's
fj' B1ke Shop dozens does not necessar1]y make the former thousands of t1mes’
) éTH ‘more effective than the latter (a]though it my in fact be so) A large |
,producer may be in the process of go1ng bankrupt while a sma]l compet1tor
,,?"'“‘ nakes a fortune. ..There are, of course times (e g s world War II) when
S .‘ volume alone 1s 1mportant But in most 1nstances, we prefer volume ‘in
. j?"_' o relﬁtion ‘to something e]se For examp]e, vo]ume d1V1ded by number of

«‘&
B
J"
i .-not acCeptab]e,ls1nce we may 1mag1ne a manager who succeeds in produc1ng L

T

. N o . , - )
L ) I . N 19 - ’ -
. . o R
‘ “ !

f.”.' o personne] would be a better 1nd1cator than vo]ume alone But that is- st111 v
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as many un1ts of product with more peop]e who are less sk111ed and in

\

toto less costTy than h1s counterpart in the next department who is abie
- “'ﬁ',7to produce the same' number of un1ts W1th somewhat fewer peop]e all of

E them at a much h1gher skill 1eve1 and a far greater total cost A much ‘/‘
IS R

ﬁi better 1nd1cator is vo]ume in re]at1on to same expected level, standard

4 , i B SEEEN . 14 -
.. ... orcapacity. . . ‘ , .i_,\\\\ L
. ‘ R p X .‘ . ; . . - C \: . i

The cost of"doing the work or7 providing a serVice is another'basic
. [}
& d1mens1on of - work " Cost a]one is nonsens1ca1 however. Cost is abso]ute]y

Ce

it

- -‘h1gher when more work is done, n11 when no work is done at all. Here as’ -

.'ﬁbefore, 1t 1s cost in relation to some level or standard that 1s 1mportant

N _ord1nar11y a vo]ume standard. et 5 3 ‘
Qua]1tz another bas1c d1mens1on of work s1m}}ar1y stands not a]one,
but in. re]at1on to some Qtandard we are not in our efforts, however,:7

< 1nterested in dev1s1ng an organ1zat1on capab]e .of produc1ng on]y one

P

po1nts for acoeptab111ty on VOlume, costs, qua]1ty, or eff1c1ency, ref]ect1ng

£

- d1fferent patterns of 1nterna1 needs and. externa] requirements, it does
. \
. Seem at least possible that ‘we m1ght consider some standard array of’ effec-
t1veness indicators to 1nc1ude .

4(1) Volume ‘as a;percent of capacity, or, aTternatively, as a

percent of schedule _ &
(%) Cost per product unit ‘
(3) Qua]ity as compared to some standard ' i s
(4? Eff1c1ency, that i$ (qua11ty X vo]ume), divided by tota] | o ‘;

: cost

7 " B - -
. . ' ’
v ot e




B (Seashore,,l965) | . ' o o o o “

All other d1mens1ohs would then enter as cr1ter1a because they are pre-

_cursors of one or more of these measures, for example absentee1sm is-

: cpstly, d1ssat1sfact1on leads to costly turnover, etc.. i

Those fam1l1ar w1th the f1eld w1ll note that th1s scheme class1fnes |
‘such “people" measures as- "1dent1ty", mot1vat1on",' sat1sfact1on", "morale"
and "rev1tal1zat1on" as 1htermed1ate rather than end-result organ1zat1onal I
‘outcomes. Th1s does not say that they are unimportant; it s1mply says that ,

3

they are. penult1mate, not ult1mate, cr1ter1a of effectiveness for work

»

,organ1zat1ons Th1s not1on of performance cr1ter1a as fall1ng 1nto a /-

h1erarchy of outcomes EMas been proposed by other researchers~as well

‘In a recent art1cle, L1kert and Bowers (1969) suggested ‘three categor1es
:'wh1ch may be cons1dered in-this scheme as penultimate cr1ter1a of effect1ve-

. ness: Attendance, Human Costs, and Development The 1mportance of )
attendance ‘is obv1ous, s1nce an organ1zat1on cannot eff1c1entﬂy produce the
bgoods and services it exists to provide w1thout a ralat1ve4y stable and
reliable w0rk force. Of course, a certain amount of absentee1sm is expected
lSome degree of turnover may be desirable if 1t prov1des a means for intro-
duc1ng 1nto the system new people Nith d1fferent but funct1onal, or1entat1ons
However, the organ1zat1on would be»on shaky ground indeed if.one could

‘not pred1ct who;(and ‘how -many) would work from one day or week to the next

Secondly, 1t is dysfunct1onal to have employees phys1cally presant

but not able or w1ll1ng to work because\of deb1l1tat1ng or demot1vat1ng

A -

. cond1t1ons on or surround1ng the1r JObS Thus, organizations must ‘be
‘concerned w1th the 1nd1rect human costs assoc1ated with various management

o

styles, work methods, and phys1cal work1ng conditions.

-



.in order to ensure the 1nnovat1veness, fores1ght etc., necessary to R

.-ma1nta n.a favorab]e market pos1t1on.

'.The ]1st be]ow offers examp]es for each of the categor1es

T quality

18 o

F1na1]y. an organ1zat1on that remains stagnant 1n an env1ronment
character1zed by chang1ng demangf and compet1t1ve cond1tlons 1s not ]1ke]y

to rema1n so]vent for any extended per1od‘of t1me 0rgan1zat1ona] ]eaders

a

must be Goncerned w1th the d eve]ogment:of resources (manpower and other)'

F . ’ o

N

’It seems reasonab]e to assume that Tn most bus1ness, 1ndustr1a1, and

'.j_m1]1tary sett1ngs, measures germane to the four generic categor1es (Vo]ume,

v

Cost Qua]1ty, Eff1c1ency) as wel] as the Renu]tTmate categor1es (Attendance,

. L3

Human Costs, Deve]opment) can be extracted, generated or approx1mated
$

’.fromlgpdrat1ng records For each category, several measures may be 1mag1ned

0

e

U1t1mate Cr1ter1a. o P o

Vo]ume of Work

Voo Volume of output versus a standard

Market penetrat1on e,

-

. .
)

Cosf R 3 N VU o *1"

Product1on-costs versus budget
- Production costs attr1butab]e to waste or scrap
o . Down. t1me,, ‘

\

. 3

i -

Rework rat1o
: Accuracy :
R Customer returns -
: Cus tomer comp]a1nts .
Repeat business ‘ ’
"Rejection rate S T

. | Eff1c1encx . o o

Performance versus schedule ~ = .
| ' Performance versus standard F 4
Rate of earnings

.;’, ' " D fz:;_ - .i.f'_;h. . -

voe -

SRR ce



. 1nfrequent1y for sub-unit gu1Qance. e

. . - , :
¢ ‘ . ! B . . .
[ ~ . .
: ’ : .
v e . .
. .
. . ~ S . . . LN
. ‘ -

~ Penultimate Criteria:‘ N - i <¢/ _
. Attendance .‘.f,_g '.- - - ‘>(

Sick ]eave and absence
: Hours worked per week
<, Retent1on and Turnover

Human Costs*

: 'Sat1sfactlon R R : -
T - Motivation _ T ¢
! ' Physical health ' ;
‘ - Psychological healt o - :
».0 . Tension . , S .
’ Stress Y . - B S o'_ B .
«Conflict ) - -
Grievances - R R
Dlsc1p11nary actions . .- o

‘ Development |
' Growth in volume' ;
- Manpower deve]opment,/:u/
Innovation c .

. Organizat1on 1mprovement ' LN PR

LA

On the surface gather1ng th1s 1nformat1on wou]d seem to pose little

or: ‘no prob]em Amer1can organ1zat1ons typ1ca1]y generate a plethora of

\\dqpuments, records, ‘and pages of numbers concerned with performance Yet,

d recent 1arge, mu1t1 organ1zat1ona1 study exper1enced great d1ff1cu1ty

. ‘“‘"

”n obta1n1ng h1gh qua11ty and appropr1ate measures of performance (Bowers,

.'1971 Tay]or‘9/Bowers, s, 1973). Stated most bluntly, Amer1can

C
business and 1ndustr1a1 f1rms co]lect and tabu]ate reams of data for

- purposes other than the guidance of operat1ons by those who must manage'
.them Data are co]]ected for whge payment purposes, for benef1t ent1t1ement

,ca]cu]at1ons, for agency report1ng purposes’ for stockho]der report purposes”

-- 1n short, for a number of Fxtra operat1ng system reasons but’ a]1 too
i

i .
” . P Y lal

i



w0

AR N
" The causes o? this“sttuatton'wou]d'seem to be nantfo]d In some
instances, organ1;at1on§ appear to be prﬂ:oners of a survga]]ant-susp1c1ous “i>§
- :' 5,:system E fect1veness stat1st1cs are regarded as privileged, potent, and ‘

dangerous bits of 1nformat1on to be concea]ed even from those persons

-

,’f ;~~ "~ whom the organization relies upon to see to the atta1nment of ‘the’ va]ued
nhmbers In other 1nstances, organ1zat1ons wou]d pe on]y too w1]]1ng to

share the 1nformat1on were it a]ready part of the tabu]at1on system, but

“

L0 "head count” gressures have so. reduced manpower ava1]ab]e for that task

2 - ) -

‘that 1t is no ]onger phys1ca]]y/poss1b]e to obtain them. ) - ) .

I i . )

'-{m;‘ . In most such 1nstances, however, the data are retr1evab]e prov1ded

¢hat ‘external persons who have an 1nterest in obta1n1ng them (a) are ' Lo

°‘43 trusted, and (b) have financial support and time to do so. “In our

exper1ence both of these requ1rements seem capab]e of being met.

More-ser{ous are certain other ' constra1nts The va]1d1ty of perfor- -

mance data 1s quest1onab]e when the following practices occur

(a) Chang1ng standards.or bases differentially from subunit
' ~ . °

to subunit or periodito. period, ’

.

v N - 2

(b) ma1nta1n1ng common standards for all subunits, but in
.. o ‘ s1tuq§1ons in wh1ch the work nature or mix has changed
| over time drast1ca]1y.and d1fferent]y from subun1t to ‘

subunit | )
"” - ‘ (c) agg]omerat1ng performance 1nformat1on 1nto cost centers
',‘ " wh1ch'gear little or no resemblance to the real
organ12atyona] operating structure and S v | .;
(d) ° re1y1ng upon co]]ect1on procedures which systemat;ca]]y

d1stort reported resu]ts (Tay]or & Bowers, 1972). o .

- .
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In a sl1ghtly d1fferent ve1n, if the organ1zat1onal un1t for which the A .
est1mates are made is one in which the control and reward systems encourage‘-
sapervisory and non- superv1sory employees to protect.themselves -by

' Jif.. del1berately report1ng 1naccurate performance data, the estimates of _

‘changes from per1odnto per1od 1n the current dollar value of the ‘human - ’
organ1zat1on will be less accurate because the performance data upoﬁ'wh1ch _ -
‘they are.based were 1nval1d The potential problem of performance data “
reports being del1berately "fudged" is not un1quely relevant t@ develop1ng

t ,future performance trend 1nd1cators, however ‘It presents problems as well

| for trad1t1onal 9ccount1ng methods and reports uéed to assess the

short/pun prof1tab1l1ty of . corporat1ons Nevertheless, an 1mportant research

obJect1ve should be to 1nvest1gate the val1d1ty of performance data to be :

,used in develop1ng trend 1nd1catprs

Ava1lab1l1ty of knowledge of the relatlonsh1ps between key d1mens1onsn

of the human organjization and. performance outcomes (Cond1t1on 4) In the .?
‘:4 ‘ “v ’ B '
‘period of the middle to_late 1940° s, researchers and pract1t]oners in

considerable numbers came to believe that employee'"morale" was a p;ecursor
of product1v1ty, a notion which came 1nto quest1on 1!? a decade fater, & .“{,\ |

number of rev1ew//1nd1cated that no such s1mple, cons15tent dependable

" ! ’
e

Jrelat1onsh1ps existed.’ L o 'ija‘ |
Howdver, research in recent years has suggested that the or1g1nal
. notion, while essent1ally correct in sp1r1t .was too overs1mpl1f1ed to
be demonstrable. {Among the reasons for the\Farl1er absence of observed

dependable relationships would appear,to_be the fo)1gwing: - .




S S T

# (]) All too often, the wrong variables rece1ved attent1on

In sone 1nstances human character1st1cs too far removed
’ »

in the causal- cha1n (e g., persona]1ty tra1ts) were simply '

BErformance, M, other instancet, .

'gappr0priate characterist1 "were 1ndeed tapped but'were

. \ . .
\;.; | " immersed in‘many 1nappropr1ate ones. R
L (2)'-In more Qnstances than not measures were constructed o

¢

-

L ad hoc basis, w1th ]1tt]e or no attent1on pa1d to the1r

.\,' -

re11ab111ty, much less to the1r construct va11d1ty w1th1n
e sgme mean1ngfu1 theoretical framework -,”V" SR
(3) Lack of awareness of the fact of lag t1me -- that today s
4Ef¢' 'HEI | organ1zat1ona] character1st1cs produce gmorrow (not

i ¢
33;_ B }ﬁﬁ, o today s) performance --<]ed to se]ect1on of 1nappropr1ate

Co. .
'} . . . Y

4, - )

@g%"n ' _ﬂcr1ter1on per1odﬁ

| | (4) Methodo]og1ca1 traps were fallen upon a}ﬂ too frequent]y\ -
o‘such as re1y1ng heav11y upon se]f-report descr1pt]ons —‘{

N ‘k’)fh from- a s1ng]e person v N .

I3

The measurement method and 1ts under]y1ng theoret1ca1 rat1ona1e wh}ch

.are drawn in the present study séem to avoid most of the prob]ens JUSt

c1ted Re]1ab1]1ty coeff1c1ents for the survey méasures conta1ned 1n “the

n€t1ona] normat1ve array have been known for qu1te some t1me and, have been

-pub]1shed (Tay]or & Bowers, ]972) That ‘same vo]ume presents ev1dence of
‘ construct concurrent and pred1ct1ve va11d1ty, to the extent that such

LR

T ev1dence was ava11ab]e at the t1me of its writing. Subsequent studies have

re1nforced the conc]us1ons reached in_ those anaﬂyses. As.the ev1dence

-

- - - .

la‘ L. . . 'v . .. «
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ﬁf presented in the Just-c1ted manua] 1nd1cates, 20 to 30 percent of a11 .

6

ggggs“j _if1c1ents re]at1ng SOO 1ndexes to measures of eff1c1ency drawn from

nrgan1zat1ons operat1ng reco&ds are stat1st1ca11y significant beyond the

-
-

}gCLvihqve‘percent Tevel of conf1dence The maJority of these coeff1c1ents fall

3 between .25 and .50, w1th a few reaching values in the high .70's and 1ow

.80's . S1m11ar results ex1st for measures of attendance for these same 1
‘ organ1zat1ons A somewhat d1fferent form of presentat1on, one wh1ch serves

:.';to suggest the potent1a1 of the f1nd1ngs for current value human resources

n;account1ng, appears 1n Table 1.

Edeence of s1gn1f1cant relationship, of these measures to avy perfor- '

?fimance.criter1a is also available. Re]at1onsh1ps of S00 measures to
'_;reeniastWEnt rates and to vajidated reen11stment 1ntent1ons of 1nd1v1dua1s ’
h?have beenqyemonstrated by Bowers (1973) Ana]yses relat1ng these measures to -
'1nde§e§ of»actua] retention and read1ness have a]so been conducted (Frank11n

:f.ia& Drekler, 1976,.Drex1er & Franklfﬂ, 1976). Finally, re]at1onsh1ps to

':d1sc1p11ne rate have also been establj hed (Crawford & Thomas, 1975)

When the prob]ems listed at the outse. of th1s sect1on are taken 1nto account"
and so]ved as we feel they have in some substant1a1 measure been 1n the
data sets and analyses just descr1bed the 11ke11hood of finding mean1ngfu1

re1at1onsh1ps 1néreases

e - The;pers1stence of changes in the human organ1zat1on after they have
- . Jb

occurred (Cond1t1on 5). If the re]at1onsh1ps between characteristics of
‘“organ1zat1ona1 funct1on1ng and performance cr1ter1a are 1ndeed meaningful,

: and 1f 1mprovements 1n these-characteristics are to contr1bute to increased .

\]

- in them. o 97 et \‘/

effect1veness there must be evidence supporting the durab1]1ty of changes '




. Some -
- ORGAAIZATIONAL SUB-UNIT PERFORAANCE RAIGES
FOR A SUBSET OF ORGAVIZATIONS, SO0 DATA FILE °

e .

- Performance. N Best* * Worstht - Ratio, ~  Best wcrsi | \ Ratio, -
. Organization — Measwre  Unit  lnit g orstfBest 106 W08 . Worst 10%/Best 104
Ch o Griencehte 0 850 -~ 0 69 @]
" {S-month mean) a | . | -
~ lbsence Rate L0150 029t 380 125 0 38t
(9-month rate) o B , o
. Efficiency X gfo 2Rl B XK 1%to]
5. Renewal 2% 1 8 8
- Bus. Cost & | o |
| . Sb ‘ , | ‘“\5( | ‘. | )}
New Business ¢, " ‘j*‘!ib- AT Lt 7
o lost Perfomance £ 530 BT 6011 89 2708 35t l
c Total Variab]ev : o - ,
(ost Perfomance 4.0 200 - 328te] B0 160 LBt
) Total Variable . . | ' |
| CostPerfomance 7510 1600 2.34t1  80.80 1670 16to]
P Toldigle R0 M0 d2blc W& W6 20t
oo o Cost Performance v - K o £
' .— “lA'J'rl‘—‘ - i ‘ . -\.\?»-" . ‘
I Nean Ratios 7.60 to 1 T BBl
o 'Eﬁﬁ C . MeahRatios 448t} 220101

witht A °

T

7 st dqit = unit with highest S00 scores
¥ofst wnit'= unit with Towest SO0 scores
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_ The book, Managementggy Pavticipation (Marrow, Bowers & Seashore,

1967), describes a highly. successful organizational deve]opment program.

5"‘fFindings at the time of that ;}fort ref]ected improved productiVity. A

-follow-up study by Seashore & Bowers suggested that the changes in business
outcomes as well as in attitudes toward the job and superv1sors tﬁat resulted
from the‘formal change program (1962-1964) had persisted over time

' (Seashore & Bowers, 1970) Although this represents but one study of the
human organization, the pos1tive results are quite promiSing However, |

further investigation of this jssue is merited.

" A statistical technique for computing future performance trend'x

indicators (Condition 6). Once all five of the above conditions have been |
met, a statistical technique is needed for converting predicted increments
and . decrements in future_productive performance into dollar estimates.

Such a conversion would meanjthat future productiveiperformance would be
erpressed in” terms of an increase or decrease in the carrent economic

value of~the human resources. In other‘words, if it were.estimated that |
the human resources are va1ued at $10, 000 more thi: year than least year,
the organiiation cou1d expect its effectivenessi%oﬁincrease correspondingly
u(Jn do]]ar or dollar-related terms) during a specified-period in the future.
ﬁ The newness of any ‘procedure for making these estimates (relative to
the traditional procedures for estimating current financial returns), will
probab]y have some initial effect upon their accuragcy- )However, as these
' procedures are further developed and refined the magnitude of ' errors w111

decrease and the: abi1ity to estimate ¢heir s12e~quj increase As these

refinements occur, accuracy will increase. It shou]d be emphaSized'%hat

o

30
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" even in cases in which the estimates'are not ovenhhe]minglf accdrate, they

Wil be a great-dea] more accurate than current statements of effectivéness,

'1n which the changes in do]]ar-va]ue of the human organ1zat1on are not

- taken into ‘account at all (L1kert 1967) . - )
A stat1st1ca1 procedure has been deve]oped by L1kert and Bowers which

prov1des the desired “current value" estimates (L1kert & Bowers, 1973) vw |

As nOW'formu1ated, the methodology involves measur1ng the.key-djmens1ons '

of the human organization at each time period, say one year:ago (Tl)'and\now

(Tz). Scores on the key dimensions are converted to "s tandard" scores by\ .
taking 1nto account the var1ab111ty (standard deviation) d1sp1ayed by, each\.
measure. Th1s a11ows us to talk about change in terms of Munits" of

gain or’ 1oss -Performance measures are also "standardized. " Thus, one

can speak of so.many "un1ts“ of ga1n or loss in, for example, product1on

costs. r"

S1nce the human organization d1mens1ons are’ re]ated stat1st1ca11y to

¢
future performance, a positive change in scores on the key d1mqns1on

S, e e

measures will be associated w1th a decrease in production costs. The
mount of th1s decrease w111 depend.upon the strength of the re]at1onsh1p
between the key d1nens1on’ and product1on costs For examp]e, Tet's assume .
that this re]at1onsh1p has been estab11shed over time for a g1ven
organ1zat1ona1 un1t, and that the corre]at1on 1s\-.70. (The correLation'
" is negative, since higher. scores on the.key dinensions are associated
with 1OWer‘costs.) Also in this hypotheticaf organfzaiion: E
. » The standard deviation of the key dimension scores is“0.25.

I . ., o

* The standard dev1at1on 1n product1on costs is $5. 00 =

.-'The organ1zat1on has an annua] product1on ‘of 100,000 units. . -
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iThe organlzatlon had a¢ T, a key d1menslon score of 3 60 ,n»/ : . \

ke B

" and 1t¢had at T2 a key d1nenslon score of 3.85. (The keyr . .

d1mens1ons are measured on 5-polnt sca]es with "5" 1nd1cat1ng

: o
Based ~on th]S 1nformatlon, the fo]]ow1ng computatlons would be performed‘— '

(]) The galn in the key dimension ‘scores 1s from 3. 60 to 3. 85 u@;--'

f or + 25,

(2) This gain, ‘when converted to standard scores by d1v1d1ng the
" gain by the key dlmenswn scores, 1s +, oo (+.25 + .28 = 1.00).

(3) In turn, th1s gain of +1 00 s converted to an, estlmatedygaln

in standard scores in the unit product1on costs by mu]tlp]ylng.

Lt by the corre]at1on ( 70) between the key d1menslon scores

and productlon costs (+1 00 X =70 = ~ 70)

(4) Convert1ng thlS reduction in un1t product1on costs of - 70

. expressed 1n standard scores to do]]ars "yields, an estlmated
reductlon 1n un1t costs of $3 50 (per un1t) Th1s converslon
- to doilars requlres muﬂtlplylng the estlmated reductlon 1n ;$' -
R standard scores by the. standard dev1atlon of the un1t product1on

/ Ry L
costs (=.70 x $5. oo -\$3 50) ok .

(5) The. tota] annua] reductlon 1n costs 15 $350 000 (JuO 000 x $3 50),_,_1 -

that 1s, the savings per. un1t mu1t1p]1ed by the number of un1ts

= |
produce annua1]y ‘1 P .
'"'(6) If this do]lar est1ma e of the ga1n 1n product1ve capabillty of

t

the hunmn resources ‘is then cap1ta112ed at’ an appropr1ate rate . .

‘ (say 20 percept), an“est1Mate of tbe-change‘in current va1ué '
of that human organlzatlontas an asset is the resu]t “In the -
present example, the increase in, current value wou]d ‘havel been -

o 81,780, 000 (Likert 1973 PP- 14-.15).,
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. The s1ng1e'"best“ est1mate of the change 1n va]ue of the human//esources

A)

~using this methodo]o wou1d be computed by performing mu1t1p1e corre]at1ons

\which*whclude all thé causa] var1ab1es and an index comb1n1ng the scores

5 r‘o‘\; :

”'for a]] the performahce var1ab1es Est]mates based upon,changes in - ' /,;

ff1f on]y f1na1 outcomes were. cons1dered In add1t1on, 1f the re]at1onsh1ps f

between 1ntenned1ate\and final outcome var1ab1es can be estab11shed

t.\

;1ntermed1ate113Ve1 outcomes will be potentially usefu] in organ1zat1ona1

_ systems where:f1na1,outcome data are not'available.

'_.An 0verv1ew Of what is to Fo]ﬂow

N1th the forego1ng d1scuss1on as a backdrop,\WﬁiXurn to.an overview of .

the research sequence to be reported 1n this and forthcom1ng reports

"va1ously, the f1rst task in any’ attempt to construct future performance

:trend 1nd1eators is to assess the quality of the data in hand and the strength

of the survey-to performance connect1ons wn1ch they generate. We have

'chosen to take on thls large task 1n manageab]e port1ons Accord1ng1y, in

the present report we w111 exam1ne the ro]]ow1ng bas1c issues for the f1rst,

' f1ve.organ1zat1ona1 data sets (of six ultimately to be_used):

. L

(1) The strength of internz’ ;onsdstency (a]pha) re11ab111ty
-”coeff1c1ents for the 16 survey indexes.

(2)- The s1ze of performance per1ods, that is, (\e number of
;months that a "per1od\ may reasonab]y be judged to conta1n
"_for‘each%ofgan1zat1on, together w1th 1nterna1 cons1stency
.(alpha) re1i$b111ty coeff1c1ents for the mu]t]-month per1ods.
-‘_so_ def1,n,ed. | ‘_ 33
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(3) The size- of zero-order survey -to- performance correlat1on

coeff1c1ents by s1te.- » o

In subsequent reports, the rema1n1ng usable s1tes w111 be s1m11ar1y

exam1ned “Performance data w111 then be transformed to a scale ~common to

~

v.xali sites, and a master f11e w111 be generated Mu1t1var1ate ana]yses ww]]

then be. gonducted to- determ1ne both s1ze and 1ag tlmes of the re]at1onsh1p
~of the human organ1zat1on s funct1ona1 state to its performance outcomes

t
_As a f1na1 set of steps in the subsequent phase of~ the research va]ue

attr1but1on will occur that 1s, do]]ar convers1ons W111 be undertaken.
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/T METHODS

“

V";f!;: o Phasg I of the project: ca]]ed for secondary anaIyses of data 1n the
"Organ‘rzatwn Deve]opment Research\Program s data bank . In th1s report

_data from f0ur 1ndustr1a] organ1zat1ons (represent1ng cont1nuous process
and ;?’emb]y 11ne manuﬁactuﬁ1ng) and one market1ng f1rm were stud1ed * ;

’Data sources, méasures, and ana]ys1s procedures are descr1bed beIow

fData Sources o

| . Th1s report utilizes the five. c1v111an organ1zat1ons for wh1ch there
" we're two waves of comparab]e organ1zat1ona1 funct1on1ng data in add1t1on
.to measuresvof.performance. -These data were ava11ab]e from 21 work groups

. (.

. o S
in Organization I (one plant), 18 large departments in 0rgan1zat1on I

(four pIants) 253 work groups in 0rgan12at1on Ir (one p]aw

six depart-Qg

ments in 0rgan1zat1on IV (one plant), and. 35 sa]es districts 1n Orga i
, ¥,
-V (e1ght reg1ona1 off1ces) The research efforts generat1ng the data were -

'iﬁx : conducted between 1966 and 1970 as part of the M1ch1gan Inter Company
- ;[" ' Long1tud1na1 "Study (ICLS) descr1bed by Bowers (1971 1973)

v'.' " . L . - - ’ *
. . S . -
e

Measures of 0rgan1zat1ona] Funct1on1ng

.

" ICLS (as first descr1bed by L1kert et. aI I969)ﬂwas begun 1in order to -

Al

make feas1b]e the systematic 1nvest1gat1on of reIat1onsh1ps between character- -

istics of the human organ1zat1on and performance ]eve]s of organ1zat1ona] unlts

i The.'urveyfof 0rgah1zat1ons quest1onna1re (SOO), a mach1ne scored, standard1zed |

TN subsequent reports data from another Iarge c1v111an organ1zat1on w111
also be inciuded. : R L ‘ .

"', . . ; ot

as



B |

1nstrument was deve]oped as an 1ntegra] part ‘of this research program

, -

3The quest1onna1re was needed to ‘collect comparab]e data from diverse

o ;organ1zat1ona] S1tes 1n an echom1ca] ahd eff1c1ent manner " The first form

\k'r\

of the SOO was comp]eted in ]966 wh1]e some qu1f1cat1ons have since been
v"_made 1n;the S00, most of the»"core 'measures rema1ned cons1stent across
the 1CLS sites. B | e

| In 1ts current.ed1t1on, the SOO 1nc]ude§’]24 1tems focus1ng on var1ous

‘aspects of the work sett1ng S1x 1tems focus on. 1nd1v1dua1 demograph1c

-

character1st1cs Forty two add1t1ona] spaces are prov;ded for supp]ementary

: quest1ons ta1]ored to a part1cu1ar organ1zat1onfor study Responses to .

L most - 1tems regard1ng the work sett1ng are recorded on a f1ve p01nt extent

P

~ scale’ rang1ng fﬁom (1) "to a very 11tt1e extent“ to (5) "to a very great 1‘4_;;‘

1

extent;" ‘A descrfpt1on of the comp]ete 1nstrument.together with’ stat1st1ca1
_-1nformatfon regard1ng the va]1d1ty and re11ab1]1ty of its component e]ements .
s prov1ded by Tay]or and Bowers (1972) in. the quest1onna1re manua]

Five key d1mens1ons of organ1zat1ona] funct1on1ng are measured by the

B sgg} Organ1zat1ona] C11mate Superv1sory Leadersh1p, Peer Leadersh1p, -

- ;1Group Process, and Sat1sfact1on Organ1zat1ona1 C]1mate refers to the

\

" arganization- w1de cond1t1ons, po]1c1es énd prOcedures\w1th1n wh1ch each work

<

group operates These cond1t1ons and po11c1es are’ created for a work group ' .

: _by other groups, espec1a1]y by those abqve 1t 1n the organ1zat1ona] hlerarchy

C11mate conditions set. bounds on what;joes ahd what_can go on w1th1n any ‘
pLN . (&’I‘ .‘ﬂ 0 . . .
work group. Aspects of climate can he]p or h1nder conditions w1th1n groups ‘

or may do both at the same t1me Superv1sory Leadersh1p is comprlsed of

1nterpersona1 and task re]ated behav1ors wh1ch descr1be the wé’\superv1sors '

are v1ewed by their subord1nates Peer Leadersh1p 1s éompr1sed of 1nter- R
Cel e R
) B.'H . . . 36 . oo ", ) o
: . .
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persona] and task related behav1ors of work group embers toward each other

< Lo

_Group Process measures those th1ngs wh1ch charact: _1ze the group as a team

and whether group members work together well or oor]y The way in wh1ch
: group members share 1nformat1on make dec1s1on., and so]ve prob]ems de;erm1nes

: ghe group's- effect1veness and t e qua]lty of 1ts outputs. Sat1sfact1on

7 :.ea*
"

.

. measures. whether organ1zat10n me‘ ers are s t1sf1ed w1th econom1c and related -

® J‘.' ,

rawards, the 1mmed1ate superV1sor, the or\

an1zat1on as a system the JOb

as a who]e, compat1b1T1ty with, fe]]ow work group members, and present and ’

-future progress w1th1n the organ1zat1on

B I

S1xteen maJor 1nd1ces in the SOJ mepsure the;g five d1mens1ons of

3

. . n
organ1;at1ona]_funct1ontng. The 1nd1ces and component items are 1isted in

’

TabTe 2. N R L v . . i

”Fhe de'was administered at least twice to the five organizations dis-
cussed 1n th1s report w1th the t1me between the survey adm1n1stratlons
rang1ng from e1ght to 24 months Table 3 11sts the dates of the adm1nlstrat1ons
P Cronbach 'S Coeff1c1ent a]pha (Bohrnstedt 1969) and Scott s Homogenelty
Rat1o (Scott ]960) were computed to assess the dinternal cons1stency of

»

- the ]6 magor SOO 1nd1ces in the current samp]es Table-4 summar1zes the
°resu]ts of these tests in the f1ve organ1zat1ons for each wave of survey
data (Separate resu]ts for each organqzat1on are prov1ded in Append1x A. ) 3
aAs ‘the resu]ts in Tab]e 4 show, the SOO 1nd1ces d1sp]ayed moderate to h1gh
1nterna1 cons1stency C ’ . - ”
- A féw methodo]og1ca1 po1nts shou]d be noted Flrst the S1tes surveyed
ear]y 1n the ICLS program were m1ss1ng a few quest1onna1re 1tems ich had

lnot yet been-ddxe]oped 0rgan1zat1on I and reg1ons 1 to 4 of 0rgan1zat1on V

had no measures of group process or techno]og1ca] read1ness
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TABLE 2 -
L A S A |
- ITEMS COMPRISING THE | e

SURVEY OF ORGANIZATIONS 'INDICES

e

The. 1nd1ces be]ow ‘are made up of 1tems to wh1ch responses are g1veg on. a. f1ve-potnt
extgnt sca]e 1iF to a ‘very Tittle extent Z = to a 11tt]e extent, 3 - to some

extent, 4 = to a great extent; and 5 £ to a very. great extent‘* B s -
- | . i
1 Organizationa] C]imate ‘
Human Resources Pr1macy (HRP) . . ‘ 'u" ' x-” . .
_ To what extent does this organization have a real 1nterest in the  , ¥

welfare and happiness of those who work here?
How much does this_ organ1zat1on try to 1mprove working- cond1t1ons? '

ot C

.+ = - .To what extent are work activities sens1b1y ‘organized in th1s organ1zat1on7

Bec1s1od Making Practices (DMP)
How are objectives set‘Tn‘tﬁ*s organ1zatJon?~

_]. ObJect1ves are announced with no opportun1ty to raise quest1ons
or give comments,

2. Objectives are announced and exp1a1ned and an opportunity is ; ”
- . then given to ask questions. ® . '

3. Objectives ar® drawn up, but are d1scussed w1th subord1nates and
: sometimes modified before being issued,. :

4, Spec1f1c alternative' objectives are drawn up by superv1sors, and
subordinates are asked to d1scuss them and 1nd1cate the’ one. they
think is best.

5. Problems are presented to those persons who are 1nvo]ved, and the
" objectives felt to be best are. then set by the subordinates and
the. supervisors jointly, by group part1c1pat1on and discussion. -

w7 In th1s organization to what extent are dec1s1on§ made at those 1evels
: ' “J»«mfwhere the mostﬂadequate and accurate information is ava11ab]e?

" When dec1510ns are being made, to what ‘extent are the persons affected

>

-asked for the1r ideas?

People at ail levels of-an organ1zat1on usua]]y have know how that’

could be of use to deéﬁs1on-makers To what extent is -information

widely shared in this organization so that those who make dec1s1ons
-have access to all avai]ab]e Know- how?'

.
TRy . . :u-"' ) . v
T W . ) - ' o >

*Exceptions are starred.' - o,
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. ’ ) . ' ‘ ) . ?
Communacat1on F]ow (Comm) . wk\\;( o - o ‘ | o

+ ‘How adequate for your needs is the amount of information you get about ,‘
s what is going on in other departments o shifts?

How recept1ve are those above yeﬁr supervisor to yOUr 1deas and
. suggest1ons7 o

L
v\

To what extent are you told what you need to know to do your job in
the best poss1b1e way? _ ,

Mot1vat1ona1 Cond1t1ons (Motiv) i .

‘  *How are differences and disagreements. between un1ts or departments
- _ handled in this organization? *

1. Disagreements are almost a]ways avozded den1ed or ‘'suppressed
2. D1sagreements ‘are often’ avo1ded denied or suppressed

- 3. Sometimes d1sagreements are accepted and worked through
somet1mes they are avo1ded or suppressed

4, D1sagreements are. usua]]y accepted as necessary and des1rab1e : 'f-f '
~and worked through I o

, ,*5.-T'D1sagreements are a]most always accepted as necessary- and
, '. desirable ane worked.through»

, ' *why do peopTeﬁwork\\:rd in’ this organ1zat1on7 e
A 1. Just-to keep th

- : [ T

Ly X

ir. jobs and avoid being chewed out "
2 To keep their Jobs and to make money '_ ;

3. To keep the1r JObS, make money, and to seek promot1ons . o
4

To keep their" ‘jobs , make money, seek“promotions; and for - °
the satisfactiqn of a job well done T . E

5. To keep their jobs, make money,, seek promotTons, do a | ‘ _
‘ ,sat1sfy1ng Jjoby, and because other peop]e in the1r work group s
~expect it . : . :

g To what extent are there th1ngs about working here (peop]e,‘policies, - rgéh* ;
v, . or cond1t1ons) that encourage you to work hard7 : : : -

Techno]og1ca1 Read1ness (Tech) S .'

’ To what extent is this organ1zat1on genera]]y quick to use improved

work methods? - e, ]

To what extent are the equ1pment ‘and resoqrces you have to do your A
work adequate eff1c1ent and we]};ma1nt %ned7 . ' v

- Lower Level Inf]uence (LLI)

v 7 In genera] how much say or influ ,ce does each of the fo]]ow1ng groups
) - of peop]e have on what goes/bn in ybu? department’

o ) . . . N . ) 3 ., »

" *Exceptions .are starred.
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L
3
¢

_ _ . . ‘ o
*Lowest-]eveT superv1sors (superv1sors of non-superv1sory personne1)?

v

L 1 Little or’ no 1nf]uence T S
e 2;*; Some ' - | o
' ~ Quite a- b1t . SR : R W
4 . A great deal - : :
5 Toza very great extent ¥ ' ' 5
*Non SUpervﬁsoryqpersonnel . . _ '
- \1 . ':"" v‘ ) o /(— o
(Same Sca]e) A o > o
| N S
§4perv1sogy Leadersh1p <o 5$“ g
: _ e -
Superv1sory Support (SS) . v J . .
How friendly and easy to: approach 1s your supervisor?. = - ; ‘ T
: . e . .
A ' When $ou talk w1th youq,superVJSgr, to what extent does he pay : ,
attention to what you're say1ng? A . f.* o
v T "To what extent 1s your suﬁerv1sor wllling to 11sten to your probiéﬁs?'
2 -
’ Superv1sory Team Bu11d1ng (STB) : 5"' - f' . "

To what extent does your superv:sor encourage the perS)ns who work
for him to work as a team? . - . _ )

To what extent does your supervisor encourage the persons who work

for him to work -as a team? o : B
Superv1sory Goal. Emphas1s (SGE) y . i , -
How much does your superv1sor encourage’ peop]e to give the1r best
effort? : :
To what exteni:does your superv1sor ma1nta1n h1gh standards of v ,
performance? - = ) N re
§upervisory Work Faci]itation'(SNFj SRR _— : . *.,_ e
- To what extent does your superv1sor show‘you how to 1mprove your - '
performance? .
. To what extent does your superVJsor prov1de you w1th the help you
° need so, that you can schedu]e work' ahead of time? SR , ’ﬁ,
To What extent. .does - yodr superv1sor offer new 1deas for- so]v1ng JOb- '
: iilated problems? = ~° . ¢ :
; . = 'h R - 2 ’
*Exceptions are starred. © . .. L oo a
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Peer Leadership

e Peer Support (PS) o T
9 How fr1end1y and easy to approach are the persons 1n your work
' group? N

When you talk with. the persons in -your work group,. to what extent
do they pay attent1on to what you're say1ng?

To what extent are persons in your work group willing to 11sten to
your problems? :

) Co 2

Peer Team Bu11d1ng (PTB)

How much do persons in your work' group encourage each other to work
as a team7 . , . , 4 X

How much do\persons in your work group emphas1ze a team goa]7
To what extent to do persons in your work group exchange op1n1onsj

’ and ideas? v
D Peer Goal Emphasis (PGE) ' ' -
Pl
’ﬁi”ﬂ;? : How much do persons in your work group encourpge -each other to give
e e their best effort?

To what extent do persons 1n your work group maintain h1gh standards
of performance?

Peer Work Facilitation (PNF)

v eTo what extent do persons 1n your work group he]p you f?nd ways to
- do a better job?

To.what extent do persons in your work group prov1de the he]p you
d so that wpu can p]an, organ1ze, and schedule work ahead of time?

" To what extent do persons in your work group offer each other.new 1déas

" for- so]v1ng Job re]ated prob]ems7 '
_ v ?
& _! - . © . .

’ K A *, . .
Group Process (GP) ,
e To what extent does your work group p]an together and coord1nate its

efforts? : )
&> To what extent ‘does your work group make good dec1s1ons and solve
problems well? : . v

To what extent do persons in your work group. kﬂﬁw what the1r,qobs are
. .and know how ,to do them well? .

4 To what extent is 1nformat1on about 1mportant events and s1tuat1ons
AN ~shared within your work group? .

.. ;"
9

xceptions are starred. . -~ : L
i E 41
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Group Process (GP - Cont1nued)

. . . To what.extent does your work group rea]]y want tc meet its ob3ect1ves
7 successfully?

To what extent is your work group able to respond to unusual wOoTK

\' ) demands placed on it? , v, e
: Tc what extent do you have con.1dence and trust in “the persons in your -
work group? . N 5.

L

Satisfaction (Sat)

\
> : : - '
*A11 in all, h6w.satisfied'are you with the persons in your work group?
*A11 in all, how satisfied are 'you with your supervisor?
*A11 in all, how sat1sf1ed are you with your job?

*A11 in all, how satisfied are ydu with this organ1zat1on compared
to most others? .

*Considering your skills and the effort you put into the work how .
L satisfied are you with your. pay?

*How satisfied do you feel with the progress you have made 1n this

. organization up to now?

#ow satisfied do you fee] ‘with your chance for gett1ng ahead in this
organ1zat1on7 . . .

1. Very d1ssatisfied

2. Somewhat dissatisfied ”
.- 3. Neither satisfied nor dissatisfied
- 4. Fairly satisfied
5. Very satisfted : - =
1 i Q‘
1 v
' -

*Exceptions are starred.
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Table 3"

DATES OF SOD ADMINISTRATIONS .

TO CURRENT SAMPLES

K 1

:#'Months

. Time 1 Time 2' Between
Organization 1 - May, 1966 May, 1967 12
- Organizatifn T
“Plant 1 October, 1969 October, 1971 12
o Plant 2 October, 1969 ~ September, 1970 1
Plant 3  Decerber, 1969 " “January, 1971- / J3
Plant 3 February, 1970 February, 1972 " 24

Organization III

April, 1968 June, 1969 e
- ‘Organization IV July, 1969 June, 1970 " y‘ ‘
Organization V '.‘ : ‘\\\VL¢- T . M_ _
~ aRegions 1-4 “Fall, 1966. | December, 1967 6
_Region 5 November, 1967 . March, 1969. 16
. Region 6 -June, 1968 March, 1969 - 10
. Region 7 _ ~February, 1968 \'February, 1969 12 -
Region 8 April, 1968- December, 1968 8
X /
l..‘ ) .;s'
¢
7 ’ -




.$' - '. . . oI
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Table »

ALPHA'S AND HOMOGENEITY RATIOS:FOR MAJOR $00 INDICES
- : S ] Waved o e ‘
. . o | ‘Median Range of  Median. o A
Lo - ,}n\dex : : .- . Alpha A]phaﬂ's ‘HR Range of HR's
: Decisfon Making Practices ~ |~ .75 .70-.87 44 . 3865
: ‘Communication Flow -~ 269 .53-.79. . .43 .28-.56
< #Motivational Conditions 6T . 82279 41 . 40-.56
*Human’ Resources Primacy ' .76 -66.86 . .56 .50-.67 -
=" Lower Level Influence | . . 89 sl 42 +39-.55
:*Technological Readiness 1 .60 ,49-.71 . {48 4T 33..58 .
_ Supervisory Support . .86 . - .85-.94 168 " .66-.84
. »*. . Sugervisory Goal Emphasis’ ? ,i_-'-'.80 T .61-.87 466 ‘- .48-.78
Y. - . Suparvisory Work Facilitation | g5 .76-.89 667" " 53074
+., " Supervisory Team Ruilding - 8 5l 73 .36-.84
T Tekerswprt Ly lplg BT I
Peer Goal Emphasis voe71 T72-.86 . 64 .57-.78
. Peer Work Facilitation ~ - 85 .g4-.90 .66 .63-.75_
s Tt Peer Team Building . .8 71-.90 .69 45-.76
., *Group Process  ‘T. - n 77 74-.91 - 46 .37-.60
. e Cesatisfaction S e e3.es 40 .26-.46
. Wave 2 . i ""f ) so.
3 A Dec‘li';f'ior,\_Mak'l.ng"‘Pract'lces~ : .82 ..73-.90 .55 7Y 30 7 I
.7 Commmication Flow = .. 80, .62-.92 .57 . .36..79
» &7 '*Motivational.Conditions |- J2° 0 M-8 - 54 - 4573
. * 52 Muman ReSO.!"',‘CéS'.Pr"lmacx.,'_w«'; .83 .;80"90. Y[ B Y 2% [ A
, Lower Leye'l'\"'l‘nf'luence‘ .65 . _';65-.81 ) 53 © 0 .49r.68
*Technological Readiness. - - - 45 - .42-79 L3R, 27-.68
' ;S_uper-'visor:y. Support Co e .901;’9_5?' .83 " .76-.87
Stipegvisory Goal Emphasis e +83-.90 78 7181
Supervisory Work Facilitation |- .97 ~.83-.93 77, ..63-.82
Supe'rvisor'y' Team_ Building ‘ - .90 . .86-.93 .+83 'j. .75-.88 -
= © - Peer Suppert . . | 8 Lmes2 g Teilge s
Peer Goal Emphasis : Y J75-.86¢ 63 6177
Peér Work Facilitation e85 {.75-.92 66 . .50-.78
Peer Team'Building Sl e es.ea .67-.84
*Group Process ' .86 ;78#;‘.'93,' .56 51-.65
*Satisfaction Ll 8 68k a4 apess
.**If aﬁ asterisk (%) appears before the index title, some of the earlier *
N sites were missing one or.  more of the items in that index. :
. S Coo a ' . ) “~ ..
o IR ' . 41 T _ e,




Seoond, the statistics on the §QQ:s intgrnal consistency. wére computed
.us_ing work group rather than'indi‘vidual data; "T)he..data %ere aggregated
becauséeall'later analyses Will_a]so be condécted at the group level . * |

«
»

> ) . o

Measures of Pegfofmance bi '
.Two 1evpls of organlzatlonal effectlveness ‘criteria were 1dent1f‘ed
ear11erk1n ihls report U]t1mat5"E¥1ter1a are those organ1zatlona1 0utcomes
spertinent to the‘organlzatlon s productlon goa]s and include variables 11ke et i¢f?
~ volume, cost, qua]lty, and eff1c1ency Penu]tlmate cr1ter1a are 1ntermednate : }

o ‘1,~

rather than end- result organ1zatlona1 outcomeszand 1nc]ude var1ab1es 11ke ,{;' a
attendance, human ﬁosts, and resource development. | ' \
Three of the organizations discussed in this report provided data for

. b . . .
at ]east one ultimate and one penultimate effectiveness criterion AN

organlzatlons provided one or more genera] cost measures, referred to here*asrfr; N

total ‘'variable expense (TVE). Organlzatlons I and IV provided one -or more
measures of direct 1abor costs (DLC). Organizations I, II, and III a]so '

. prowided a measure of tota] absence (ABS)‘ A ‘1isting-of the measures o ‘91;i
" each organlzatlon prov1ded their definitions and the number of months covered

"~ are prQV1ded-1n Table 5. _ ‘ S

\

The performance data origlnally prov1ded by the organlzatlons corresponded

a

to d1fferent sizes .of organ1zat1ona}-un1ts ~Some data reflectad plant

-,

perfonnance,_some departmental, and still others'group performante{ An early

e 1 T e

A P

;i*Some of the groups , 1nc1uded in this sét of ana]yses do not have performance
- data. Thus-the final samples containing both S00 ‘and performance data ' |
will-be a subset of those establishing the S00"s internal consistericy. The
re11ab111ty of the 1nstrument in the subsets needs: to be confkfmed at some .
p01nt s o tae :

1 '. . ..




Table 5 -
HOATHLY MEASURES OF ORGANT ZATIONAL, PERFORMANCE

\q;\ ORGANTZATLON ‘ L e TR L0 1 , C s
K I mle'._,‘ “Total Variable Expense "1 Divect Labor Costs Total poerce !
Definition; Largest dctual expense “Actual cost of Tabor in- 1 Number of eruloyees Sy
, ‘ figure fron each cost / volved in production dsent in a honth as per-
‘center encompassmg al " (but not in equipment 'fcentage of total number
expenses, as pércentage | " | maintenance) as percentag& h of enployees.
o v | of engineered standard. ) ‘ of engineered standard, {High Score = Poor
(High Score = Poor (Righ Score = Poor Ferfcrmance)
oY Perfomance) : Perfornance) .
buration |, Hov. 1965tor. jog7 Hov. 1965-Kov, 1967 Nov. 196-ho, 1957
e | ~ } ' ' . .
AL Title ) % Production Efficiency ) Dol Absence Rate
Definition]  Actial mobours worked | ¢, el t Humber of mandays nissed
| as percentage of hugeted 2o as,apercen;age of nyms
. manhours. ' 1. ber of mandays scheduled,
Yy N (High Score. = Popr : ' ok {High Score = Poor
“Perfonance - » 5 L ﬁ\ ' Performance)
hration | Jan. 1969-due 1900 .| N Sept. 1965-Hay 1970 \
. . .. , - [9 - — -\
AL Title Overtine Labor Costs -+ + .~ : Total Qbsence '
TR o 1. ! ‘
Definftiont. Total overtine as percend - ) Total days absant & per-
" tace of tota) scheduled | - . cenfage of fotal schedu1ed S
, ’ wmkdays | work dggse - -
. . :'I" (l it Score = Poor e +{High"Seae » Poor :
. o erfomr;e) o Performance)
M B
Duration Jan 1968-Aprt1 ]969 Jan, 1968 - Apri1 1969 |
, SN —— e fe , . -.I’ ~a '.. ‘ T . S .l r
. v \, ' ‘.:nd‘
', L i L
IV, Title JStandSrd we b ;. * Non-Productive Manhours |SIndirect Labor Costs |
Definition Variancg of actual ‘ X Manhours not thargeable Labor costs due to -
production costs from™ {7 ‘ internally (e.q., costs |e,g,, set-up tine as )
budgeted costs as a - ‘ hilewifting fof percentage of total ,
! percentage of budgeted . materfals) as-aper- manhours’ wérked,
1 costs, ‘ o centade of total manhours | (High Score = Poor
(High Score = Good o C o worked, PerfcmanceJ
Performance) (High Scare Poor '
’ : Perforwnce) C
Duratfor | duly 1269-March 190 . July,1969'~l4arch 1970 duly _]969-Mardi 190 =
V. Mitle,. | Expenses/Sﬂes Exp'enses/Manpwer" v o | . : o L
v ' Definltion Sules tean payroll a8 {Number on sales ten- - ,
v | percentage of dollars | payrol) a5 percemge _ S - -
, « of premiuns written, © | of average nuriber.of : : ‘ ‘ :
{High Score = Poor gan salegmen, . i = .
- Perfomince* High Scare =- - ' .
, o Ferfom_a‘upe , ‘ o . | L ¥
.";: ' - & ' il . "\“:"..'
© Duratdor - Hinter 157 Smer 1965 Hinter 1967-Smi N N ‘ N '
S (Data by Quumm) (Data' by Quartes)” 7| ’ e . o '
I:KC v‘ ! ] . ,"- N ”p

I
- T
" On i
: I .
) | I o




. J . ‘
'aggregate the SG0 data-to match the‘grossest units for wri‘r perfcrmer s

passue was at what leve’ of aggregat1on the data bhOch oe Tor analyses\

o _ :
re]at1ng the SO0 o performance measures. The ch01ces were either to a .

- -

déta vere available (this would reduce the N substant1a11y and reduce tre,

-

‘SOO var1ance) or to 1mpute performancc da<ta to the group 1eve1 (this’

v

would 1ntroduce’a h1 t number of-t1ed scores;.reduce the otentié?‘variance”"
1 9

71n the pegformance measures, and thus prooab]y depress the corre]at1ons

between the SOO and performance measures) "The dec1S1on was made to 1mpute_
performance data to al] work- groups 1nc]ude1 ih each.cost center Tab]e .
f ]1Sts the or1g1na] 1eve] of . aggregat1on and the N's before and after . .

Jmputat1on.

‘at .

Analysis Procédures_

N . ..

This report had two ana]ytic tasxs: \1) 10 1dent1fy suff1c1ent]y ' ‘ ’

'stab]e performance per1ods within each site which were a]so comparab]e

\ .
across sites d.(2) to exp]ore tne re]at1onsh1p between the S00 and .

performance. g}g analyses Were performed separate]y for each s1te.

v

- A.non- metr1c techn1que can]eo Smaliest Space Analysis -(SSA) was used

to 1dentﬂfy thé‘bErformance months 1o -.De como1ned to form performance per1ods ;#ﬂ:;?i

(U b

. . e
The. $pechfic pr "am used was Ml? ISSA }h1ch is avan]ab]e as* a pub11c f11e .

.of M1ch1gan s terpinal system. _ '{u' | _l".}
1nput s1m1}ar1ty or d1s:1m11ar1t/ measures (s) of a]l~'~7
‘n"\‘ Y vJ

When the{ e}atvonsbnps among var1ab1es are measured by s1m1.ar1ty coeff1c1ents,



el L Table’s .
| B PERFORMANCE “DATA - LEVEL | 0F AGGREGATION AND
N BEFORE AND AFTER IMPUTATION

— : - . ]

_ o A Before Imputat1on Y After -ifnputati@n,'-,.
© = Organization A/(;;éi of Aggregat1on N/ - N .

II - | . Department : | 18 .

I | Department or | s
o * Division <1
W - Department ~_-¢.;; "6

V. | . Salesteam © - | 62




The méasurES used in the present case were Pearson product moment coeff1-

c1ents or correTat1on coeff1c1ents. These coeff1c1ehts show the S rength

.

e of assoc1at1on betWeen var1abTes, and as such are measures of - s1m1Tar1ty igfﬁ;’

R

kr
Once the d1stance measures are determ1ned the SSA- techn1que represents thes,/—

resuTt1ng\reTat1onsh1ps in some N d1mens1onaT space.
R oy H

There are a number of advantages of SSA and other’ non-metr1csscaﬂ1ng

R techn1ques over the traditional factor anaTyt1c metnbds. 4First .the TeveT
a - L4
) of the data need not be 1ntervaTTy scaled. SSA uses .an ordinal set" of

reTat1onsh1ps and concern for v1oTat1ng assumptions required for factor

: anaTys1s is. greatTy Feduced. The second advantage 1s the finaJ representat1on s

l’

,,.' -

cTose approx1mat'oq’to the or1g1naT data. Th1nd the f1naT‘representat1on

requires fewer spft1aT dimensions to represent the'originaT data. Thus, thé

- B (AN
' _,.

gﬁ* ~final representat;od is more v1suaTTy 1nterpretab1e than other approaches ,\

AR F1na11y, SSA can determ1ne more suthe d1fferences among sers of po1nts and

reTat1onsh1ps than can factor anaTyt?c techn1ques. '_',C'
g understand1ng of certa1n parts of the SSA output\hs cr1t1caT #
the(present anaTys1s F1rst the system outpu¢s the coordinates for each

eTenent s pos1t1on in some N- d1mens1ona1 space. Each of - the eTements can-be ., L

L
1) )

F- _Ql&-

R & S
- data:wh11e ma1ntann1ng monotonggfty ded RVOT for monoton1c1ty -
. ' : ! - ‘a

..

S _;._‘_‘
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S A Thus, oqe cr1ter1on for comb1n1ng certa1h months of performance was ’

'each performance per1od of each performance measure. R

ST

< { | 45 _

-’ . -

that _they be emp1r1ca11y represented 1n space cTose -to, one another Another
cr1ter1on was ¢hat the months def1n1ng a performance per1od be contnguous *

The stab1T1ty, or 1nternaT cons1stency, of the performance per1ods
ol

‘lsuggested by the SSA we{e then assessed us1ng Cronbach s alpha coeff1c1ent

e

and Scott s Homogene1ty Rat1o (HR)

, a} - . :"V,‘.. o
Th1s two- step procedure for def1n1ng stable performance per1ods -- SSA

foTTowed by anha and HR tests -- perm1tted ﬂhe per1ods 1dent1f1ed to be of

' pvar1ous Tengths within ohe s1te, and also reveal any d1fferences in perfor-

5

mance per1od Tengths and stab1T1ty across s1tes Thus, the periods were
matched more cToseTy to actua] performance patterns 1n the sites than 1f~

-~ ] \ B
set performance per1od Tengths (e. 9., quarterTy data%~were imposed.

To 1nvest1gate the reTationsh1ps between the SOO and performance

Pearson r correTatfons were empToyed Each major 1ndex was correTated w1th s

L T <
- . -*'-... B Lo

s

;_:f»f e mﬁ‘*:
. _ ) : e

*References for the SSA techn1que 1ncTude Guttman (1968); L1ngoes (1965)
-Lihgoes ‘and- Guttman (1967)%L1ngoes and . Roskam (T~97T) Napior (1972),
~ Roskam and Lim§ oes (1970) hepard (1972) :




. * _RESULTS . S
- —,— s Y , . e . e

‘ ; Th?s éettion'of the repdnt-describe§ the performadté_peniods identified -
" for each site and pérformance‘mea§Ure, t:fjbpterna]?stability‘of.ééth pef-
o e B - . N ' . B ,

formance peried, and the corré]atiohs Be ween. the SO0 and the,perfoﬂg?nce
. . - M ’ * 4. . .

" periods. vf' T L “"‘ ‘ _ »“\;“ : .-

L4 -
.

Identifying Performance Periads - = tu";g_ﬁ*

)

-

A note about format: : The ‘SSA results Were summarized via figures which
- _.'portray. the way in which perfarmance months- ctustered.  In the figures, .
‘s ‘performance months were ordered relative to when.the S00 wast first '
" ‘admMistered. Thus, the performance month curring one month pre-
vious to the first S00 administration was “fiinus one month" (-1m) ;. .
- :2r the one occurring the same,month as the sur y was T0, the one occyrring
~ one month subsequent to the survey was +Em, tc.  Each performance =
month is represented in the figure by a dot. - Performance months which
...~ the SSA-analyses indicated as being close together were circled.
" Performance months were requited to be sequential in order to be- °
- clustered into a performance period. The performance periods were
S 44_'ilabe]Ted‘A_througth. Within each measure, performance periods were
uide 7t roughly comparabléfacross sites in,terms of their time relation®to

. 1~ the' first SO0 administration. For the reader who is interested in -
® - - . the more basic statistical elements of, defiping the performahce  *

*periods, descriptive statistics and the correlations among performance
.77 months are presented by site, for each performance measure, in DR
T Appendices B'and C. | ' o . ‘ 4 5
R L s L,

| Organization I

¢

~ . _Orgtnization I proQided three mpasurés of performanceiy Total Variable
‘Expense (TVE 1), Direct Labor Costs (DLC 1),jand_Absence‘(ABS). A Smallest
‘_Q Yo . v . . )

L‘§pace Analysis was performed for each measure and the results of these

Sl @

@{‘ﬁ§1yses'5re in Appendix D1. The TVE 1 and DLC 1 data yielded a two dimen-
RS r - . .

"'Sfoﬁalipénfiguration} The’ Absence Rate measure required three dimensions.
- - ‘. o / . . . -

y
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‘;: F1gure 2 d1sp1ays the performance periods suggested by the SSA resu]ts

The data e&tended from 6m to +18m. TﬁerE'weré?RB performance per1ods

. def1ned fo\\TVE 1 11 for DLC'1, and 9 for ABS. The performance per1ods

& . ) B

5<ff¢,1nc1uded from one  to s1x ‘months . '7f‘ﬂ”' B ,f&

Alpha coeff1c1ents and Homogene1ty Rat1o 'S for the performance per1ods

1nc1ud1ng more than %ne month are presented in Tab]e 7. The 1nterna1

for TVE 1 hadqan a1pha coeff1c1ent of on]y .03. S1nce the homogene1ty Rat1o

' for the same “index was .38 however, the Tow a]pha was not of great concérn.

<

Y. { .
- _The rema1n1ng a]pha s ranged. from .25 to 97 I?p HR s ranged from 38
'to ‘95, | ‘;:f;}: ‘ ' ' a

. }

W R : .o . L
> 3 ) : .

Déscr1pt1ve stat1st1cs for the performance per1ods and corre]at1ons

aamong per1ods and measures are prov1ded in Append1ces E] and F]

Oﬂgan1zat1on I - - ;(

a3 Four p]ants in 0rgan1zat1on I were 1nc1uded 1n the ana]yses Plants
1 and 2 prov1ded data for the TVE 1 (Product1on Eff1c1ency) and Absence
Rate measures.* Plants 3 and 4 prov1ded absence rate, data qn]y The resu]ts
of the SSA s are prov1ded 1n Append1x D2. The TVEvl\data requ1red-one dimen-

's1on 1n Plant 1 . two d1mens1ons in Plant 2 The ABS data yielded a three-

dimensional conf1gurat1on v
_ F1gure 3 d15p1ays the perfarmance per1ods suggested by the resu]ts .
Since’ the S00 was not adm1nf§tered at the same time to the four plants, |

performance per1ods are shown for each p]ant separately. The data spanned

and on each plan separately, and produced slightly .different results each

*The SSA for prod!itnon eff1c1ency was performed on.both plants comb1ned
time. Performan perfods were def1ned on the baS]S of the separate SSA's,

‘J,'

e
<A

: cons1stency of the periods was moderate to h1gh w1th one except1on Per1od A :-'*

N

tar . N . .
. . - . . . ’ - .
. 5 :; .
. . | )
. - . @ .
<
»e - N =
. . v P
" R ‘ . . . .
.
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. , Organization I - Performance Groupings.;)
~ o . *.  Suggested by SSA Analyses . - -

Iy £

I Performance

Months - TVE 1 | DLC 1 - Total Absehce

Sm - I ‘ oo . ’ .

' 8
(500 T,) —=To___

~ May, 1966 . +im
. . T .+2m
© - +3m
| van
ﬁ#SmJ"
+§h-
v o070 4m o
e sem.
\ L +9m
| | +10m
. C#lm
. (s00 To)—s-T0 +12m .- -
 May, 1967 - +i3m.
- " +14m
- -, +15m
o +16m , |
+17m .

2 L > T .
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: ) F Figure 3
Orgnnization_ I - Ferfomancg Groupings Suggested by SSA Analyses"

- .
4 Performance

i }1 ~ Months

Production '
: '.Efficienc_y (TVE 1) _ -Abserce (ABS)

——

, PLANT } PLANT 2
-4
Production

Efficiency (TVE 1) Absence (ABS)

PLANT 3

L)

Absence? (ABS)

PLANT 4

Absence (ABS)

i - -9
*- -8

A2

+10
+11
+12

.“.

+13 .

I3 - 414
+15

+17

+16 -

.+18 | »

Q

ERIC . -

Aruitoxt provided by Eic:
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.

a 19-month time period from -9m to +9m, a1though there'were noidata-avai]ab]e

for some months. Performance periods 1nc1uded/from one to nine months.

_There were four per1ods for TVE ‘1 in Plant 1 three for’TVE ﬂ 1n Plant 2

and three for ABS 1n each of the four plaﬂﬁk s

A]pha coefficients and Homogene1ty Rat1os for the performance per10ds

<

fcompr1sed of mdre than one month are presented in TabTe 8 Tests were

ducted separate]y for each p1ant The resu]ts showed the performance

'fperfods to have moderate to high internal stab111ty, w1th one except1on

Per1od G fo: ABS, in Plant 1, had an alpha of -.35 and an HR of - 15
Because of th1s, the two months were sp11t into two per1ods and 1abe11ed
e

G and H. The remaining a1pha S ranged from .55 to 98<and the rema1n1ng

S

HR's from .23 to .95. S 4

)

‘Descriptive statistiks for the performance perigds and correlations

.among periods and'measures are provided'in Appendices E2 and fffq

¥

: brganization II1 _ o - | ~N

Organfzation 1584 provided two measures of performance: Overtime Labor -
Costs'jTYEiJ) and Total Absence (ABS). A Smallest Space“Analysis was

R B S [ ) . . . . > . . :
performed for each measure. A two dimensional configuration represented

.lthe'data sufficient]y The SSA‘s are in'Appendix D3.

Figure 4 summar1zes the performange per1ods suggested by the SSA results.

The‘data extended from -3m to- -12m there were three per1ods for TVE 1,

J
- nine for ABS, with period lengths ranging from ore to four months.

Alpha coefficients and Homogeneity Ratios for the'performance.periods
comprised‘of more than one month are presented in Table 9. .The results.
showed/the performance periods to have moderate to high 1nterna1 stability.
The alpha S ranged from .46 to .98 and the HR? S. from .40 to .94.

w.

—_—
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- 0 )v . | \' ) .l ,~ . .. F.igure 4 . | ‘
. Organization IIIJ-”Performapce Groupings
¥ Suggested by SSA Analyses
‘. P ' )
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Performance S : 5 ‘-
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o } T
o Organization IV | e L =y

o Y : .
e , Organ1zat1on IV prov1ded three :ures of”performance‘- percent ‘standard, '

cost GTVE 1), percent non- product1ve manhoyrs (DLC ]) percent,1nd1rect K
L . _labor costs (DLC 2). A Sma11est Space Ana]ys1s was performed er each(measure '
| and the resu]ts of these ana]yses are presented in Append1r D4 The data -
for the TVE 1 and DLC- 2 measures y1e]ded one- d1mens1on so]ut1ons while the

DLC 1 measures requ1red a two d1mens1ona] confagurat1on -,

| F1gure 5 d1sp]ays the performance per1ods suggested by the resu]ts

)2

The data exténded from TO to T+8 There were three performanczfper1ods' : u)//"‘

= ‘ for TVE 1, one for DLC 1, and one for DLC 2 Perfbrmance periads included .
Sy )
: K dﬁom one to n1ne months A]phg coeff1e1cnts and Homogene1ty Ratios for the S

r M Y

~ L perfonnance per1ods compr1sed of more than one month are in Tab]e 10." The

- p"'.performance per1ods were h1gh1y stab]e wv‘h alphas rang1ng from .94 ta. .99

-

“and HR's rang1ng from 76 to 96

(f Descr1pt1ve§§tat]st1cs for the.performance per1ods and correlations ~ "
, N . Ty

: among periods and measures are prov1ded 1n Append1ces E4 and F4. R (T

o Organization V o . jg';xhg~ o ,h' AL

. . ) x*\ﬁ. ' . . R . ,{’; N
. . E1ght sales regions, Jn Organ1;a;“‘n V were 1nc]uded 1n these ana]yses k4

Each of the reglons prov1ded two measur of performance Expenses in relation

‘to sa]es*(TVE 1) and expenses in re1at1on to manpower< VE 2). S1nce tbe

data prov1ded ref]ected quarter]p rather than monthﬂy performance no $SA s .

2’Were performed.. % -~ .0t ‘@ﬁu-” o s

Jhm et
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F1gure 6- d1sp1ays the performance data re\lﬁhve to- the- f1rst SOO ‘

:' adnnn15trat1on. Wheré the sunyey was adm1n1stered at d1fferent t1mes

;‘“ the reg:ons, the performance data are: shbwn SEpaﬂ‘tely. The data
fextended from -&n to +1i; *"( e '

.',____Lg“"ma" TR o _;' o ’ w0 .

-

Descr1px1ve stat1st1cs for the performance quarters -and corre]at1ons

-u o ,. -

matr1ces of re]at1onsh1ps among per1ods and neasures are prov1ded in Append1¢es '.

5 and F5 R T

v
.

I TR

Performance per1ods were def1ned 1n f1ve organ1zat1ons us1ng SmalIest

Space Ana]ys1s. N1th orie or two eXCept1ons the per1ods def1ned d1sp1ayed

‘ both s1tes and neasures Th1s was not unexpected In fact, 1€’was )
_ encourag1ng as t0 how muchtgppr011mate comparab1]1ty there was. F1gures
e 0,
“f T 7 and 8 summar1ze the performance perloss 1dent1f1ed for the u1t1mate and
‘, penu1t1m$te‘measures in the f1ve organ1zat1ons. . 'i | ' ‘ tj
:.} ):\. . ) B e , . . -
. ‘L'-l_' i o
N R R ‘ »3 »
;lt"h,‘ . ;.uf

—a“ ~e ; u k.l
_ AT _ . (s
good 1Q;erna1°cons1stency - el u_z i IR S

‘-

There Was some var1at1on in the ]engths of perfo?mance perhpds across

) SEY
'*Actually )for some sales reg1ons ‘the' d
data were not ineduded in the ana]yses since cut-off po1nts pf -9m’ anduﬁ_ :

- +]8m were se]ected L LS o e e f;Qﬂ
),\ r. ’ .~,»: . .b'.' ) . . . . _-'-‘ .f‘. ) ,.v:':..‘ %ﬂ-;;‘(;‘.
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figure 6

Organization V - Performance Data

In Rela‘tion to the First SO0 Administration
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Aruitoxt provided by Eic:

*The data from th1s organization reflécted quarterly, Rot monthly performance

" three-months time-span as iAdicated on the verticle listing of performance mont

{

hs.
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Thus, each dot 1n the figure represents a
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Figure 8 :

Penultimate Criteria - 'Performapce Periods for AT Sites
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Correlations Between SO0 .and Performance_

The re]at1onsh1p between the S00 and organ1zat1ona] performance was .
examined us1ng Pearson r‘ﬁorrelat1ons Corre]at1ons were computed by site
for two waves of S00 data and for all per1ods of each performapce measure
For readers 1nterested in the ent1re array of corre]at1ons, the corre]at1on
matrices are presented in Appendix G. ,Summarles.of‘the results were prepared _
and were the basis for discdssion in the text of this report '

The data ‘summaries h1gh11gH{ three dimensigns of the re]at1onsh1ps

. between the SOO and performance, nane]y d1fferences in corre]at1ons by: Coe

Area of organ1zat1ona1 funct1on1ng (C11mate, Supervisory
Leadership, Group Process, and Satisfaction).

-Performance period (i.e.;-lag time between S00 and Lo
performance) .- . e Loy

Performance measure (TVE DLC, ABS). : R (ﬁf

The summé?y 1nd1cators, des1gned to take ‘account of both corre]at1on strength

Ll

and d1rect1on included: “'di , - :
. . .
Percent s1gn1ficant cqrrelations -
~ ) L A

, o Percent srgn1f1cant correlations in the expected
\ o . direction (i.e., high SO0 associated w1th Tow

v costs and absenteeism). .
.. ™y -
e Median significant correlation. ,

[ oy
Highest significant correlation. *

a.OrganiEation I

.

Organ1zat1on 1 provlded a great deal of data for a few groups (N=T3-2?)L_

» There were data for”a]] ‘three bas1c performance measures (TVE 1, DLC 1, ABS) ch);
’ and for most performance periods (A M) ot o .
. - ) ln . ¢ i - g . -ﬁ' ) i " o
é | .’ ) BRI o | . 72 - : ' ) . ' B
No S o . . : : . . .
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t1ona1 funct1on1ng Tab]es 11 and 1Z€§%ﬂs t the most detailed summa£1es

'wh11e Jables 13 to 15 each. emphas1Ze one: d1mens1on of the re]at1onsh1ps.

Taken as a set the tables suggest the f0110w1ng conc]us1ons

¢

& 1.  Climate and sat1sfact1on were the mos t ,strong1y re1ated to

performance. "This was the case for all three performance measures.

' Between 14%‘anq-26% of the climate and 18% to 33% of the satisfac-

tion correlations were signifieant beyond the .05 level. In com-

~ “ s

.,lqarison, from zero to 19%‘0f the peer Jeadership and 6 to 13
g .»pgrcent of the group erocess correlations were ;tatistica]]y’
significant at the samezleve1.(see Table 13);

: ;2; Corre]atioﬁs.tended to be high in an absolute sense. Median
-stgnificant cotre]ations ranged froﬁ,-;37'to .67. The highest
cérre]at1ons ranged from F .33 to -.69 (see Tables 11 and 12).

3. ' The perceqtage of s1gn1f1cant correlations in the expected direc-
‘tion_varied considerably. Compar1ng these percentage figures in
Tab1e$.11; 12, 13, and 15, _performance measure" emerged as the
dimension making the meet difference. About equal-percentages

of cbrre]atf%ys achieved significance for each measure (v13%);
" hoWever, §1ight1y 1ess‘than'hé1f of these correlations were -

°

s1gn1f1cant for TVE or DLC while EEO% were s1gn1f1cant for -

s
4

’ Absénce (see Tab]e 15). . PR

& o

4. Lag time variad somewhat-by measu?e The greatest di%ference

i ' was between me@gﬁs of ultimate cr1ter1a -2 both" TVE. and
‘ R Yt
DLC -:'and.Absence; a penu1t1mate cr1ter1a. For the ultimate i

o

A ' :“ LN . . i‘ “": . . - . - » v L
. G ' :'i?ﬁ , -7‘"'-#..;.‘:"7 . .
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A TABLE 11 ,
BRGITATION 1 - SGWMARY OF CORRELATIONS BETHEEY S0Q WAVE 1 AND PERFORNREE (4+13-22 GROPS) S
S00 T, ,1‘?-_.1;1 ' -
Formance Periods - A B c D E . F 6 H I JoooX L M
| el |
¥ indices with significant r's LA ™o T TEe W 0y 2% 0 T 21
ignificant index r's in expected _— o - ) - , _
rection | - Ok oo Ok 00 0v ol 506 - I - o 0
an significant r .- 4 - 8% -.50M agr .8t 47v -5g%0 Sev - N S6F - LG 6
st ¢ - R il W Y L L) L SRR L 7L
DLC ] . X s o
0 indices with significant r's " | 0% 7% 17 S} 7 T4 1% 21% 143 7% Yo data HNo dats’ Aol
gaificant index r's in expected : - , : i ;
rection S - 008 - 0 W0F 0% Tz 0% 0% . 505 1005
an significant r - S47% . 5gW L BTF BTk L g3%  Agr  67*. 5T* - 60%
est r - -7 - g% 51 51 B1* 60%  L69% -.62% -.60% - .
. ) . -
) indices with sionificant r's No data _ 14% 7% 0% 0% 7% 0% 0% 2y 7% No data No data No data
gnificant index r's in expected | :
rection : 1008 008 - -0 - . -7 1008 100%
an significant r PR LR - A - BT L B VA
lest r - A7 - g - - A3 - B L Vi
.05 $ | ‘ e
*<,01] - ' et :
. 3 .
w } e 7
! y BRIREE
e . ki st b
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t ' ¢ o . * ! / e & 5
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’ ORGANIZATION I - SUMMARY OF CORRELATIONS BETWEEN oo
i ' - THE SO0 AND. PERFORMANCE BY. AREA
(I S ;_ ' CRR OF ORGANIZATIONAL FUNCTIONING1 '
e, L - (N=13- 25 GROUPS)
< *‘ — — — >
L N S_O_Q,Ind1ces TR S1gn1Lf1cant r's Highest
\ : With 1gn1f14cant r's 1n Expected Di rectlon $1‘gn1‘f1’ca}nt r
CUTTVE D - ] ‘ " N
Climate’ ~ 26% el TR
Supervisory Leadérship |+ , 6% . -.61*
Peer Leadership - ~ - 0% --
Group Process o No Data - y -
Satisfaction ,' e - -, 59%
DLC 1 . | - _ "
Climate [ R 17 361 ¢ 69
Superv1sory Leadersh1p . 6% _ 20% ' . -.63%
Peer' Leadersh1p L T 0% o - .-
Group Process — No Data - : _ -- -- '
Satisfaction- SRR A 25% % e
: ‘ : v ’ : . - x - . - '”. = " \,\\. ;‘_:.;.“
. ABS v R : . -8 . SN v
Climate - oW~ 1008 . RNV
Superv1sory Leadersh1p 0 13% ¢ ‘ 1005 - ' L =lB7**
Peer Leadership = 10% ~ | 1002 - 44%
Group Process - . No Data ' ——- -—
Satisfaction - ! 3" T o 8w S 62%%
E ‘ — : PR ,
- n the ca]cu]atwn of flgures in th1s tab]e the corre]at'ions across all 'peﬁfonnarjce '
periods for both waves of sS00 data are 1nc]uded ) , T . "
. *p<.05 . | Coe " R
.**p<o1 T e T St
e 4
i : N'
* - - , )

- a - Jé“ B N .- e
. T A \ N [ °
N . - ‘- : P .
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| N TABLE 14 _
ST ORGANIZATION I - MEAN PERCENTAGE OF

o . L

SIGNIFICANT CORRELATIONS BETWEEN S00 INDICE,§
-,AND PERFORMANCE TNDICﬁS BY PERFORMANCE PERIOD1 :

o - N .
: .o K

Performance Pem ods"“vﬂaL

: ’ . N Mean%of S1gmf1cant Corre]atﬁons

e,
sl

_Performance

teasure

| % T
AC - \n Y S

J-M

el
BLCd

ABS
Ve :

6%
2%

10%

D.

2% . 3%

9% - . 9%
7% . 19%

1%

11%

7%

ljave 1 S00 data only

@ e
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Co BV TABLE 15 | R
-z 7 ) :7‘";, L . P ) * = . : . . . . . K
o ~ ORGANIZATION I-- MEAN.% OF SIGNIFICANT : T

| CORRELATIONS. BETWEEN THE SO0 AND:
PERFORMANCE' BY PERFORMANCE MEASURE® -

N

-

i t_‘l ‘ . o ";“.‘\_:‘t ' . . . R . - . . .
. " Perfor;pa%Ee "{ Mean % of Significant Mean % of Significant ,
Measurgs~: Correlations with SO0 Correlations in Expected Direction .-

e i 133

0 e e . a0

oms SRV R 11 2
e AL

a. .

- Across. all performance be'rfi'o‘ds, and for both waves f§@ dat

-

e .
Fe
s - °
Al . 5 .
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y - .
“ . :
" N
., 'c
»
3 e




A : . - -

criteria, htgher.percentagesﬂofgcorrelations,achieved

significance severa] performanCe periods foiﬂowing the?SOO

. administration'(see TabTe ]4); Th1s might. be ca]]ed “pos1t1ve ' . )

lag time " For absence however, the h1ghest percentage of .

.

'ﬁ;fﬁgi.ak' | correlat1ons were s1gn1f1cant in per1ods Eﬁlﬁ_ to the soo oW B
. : . f survey adm1n1strat1on4(see Tab]e ]4 and “this might be called %;F ,I; K
‘Q : oegat1ve'1ag time." 7‘ }'7 ) o ; ‘ . '
; A‘H o " p | |
Organ1zat1on 11 \ - vv;_‘ S o ) L __v_p“. .

Organ1zat1on FL prov1ded data for two measures percent production

oL efficiency (TVE 1) and-tota] absence (ABS):  four p]ants Were inc]uded

SR

, din the study Correlat1ons were computed on the,data from each p]ant

)
* with the number of groups rang1ng from seven to 39. When comp1]1ng the data

R summar1es, however, corre]at1ons for a]] plants were conb1ned
N . . .2 -,

' Tab]es ]6 to 20 ‘summarize the'torre1at1ons between the SOO and performance
' by wave, ‘measure, perfonmance per1od and area of organ1zat1ona1 funct1on1ng
Tables ]6 and 17 present the most deta11ed summar1es wh11e Tab]és 18 to s

N .‘ Yoo P "1'
_— . 20 each emphas1ze ene d1mens1on Qf the re]at1onshnps ‘Iheff1nd1ngsﬁ1n-these,'

IS . K . T ¥ag

tables suggest.that P o . - S,

"o

4

" ™ . ’ ' N ":; | ' -

_1; «~The percentage of s1gn1ftcant corre]at1ons var1ed s]1ght1y by .

. . . A [ S e

area of. organ1zat1ona] funct10n1ng Peer Leadersh1p and Group Ly

e '»;‘:._ " Process’ 1nd1ces were most often re]ated to TVE 1 174 of these-" ;“’ };‘}”*
P ng~'si : 'corre]at1ons were, §;§h3f1cant .Group’ Procﬁss and gbt1s?act1on"«f.;\i;;'
. \; g 1nd1ces were: the mos t strong]y re]ated to absence ~§2% of theﬁ‘;_f “:é"‘

_5%i‘ 'Group Process and 26/ of the Satisfact1onlcorrelatioﬁg were. d:;;itili“;‘
. » d ‘S .

s1gn1f1caht By tompar1son, from 6% to 10% of theﬂ%orre]at1ops o

| “in other areas ‘were s1gn1ftcant beyond the 05 level" seg‘Table 18) M

RRIC o cies N e TR
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TABLE 18

 ORGANIZATION I - SUMMARY, OF CORREEATIONS BETWEEN
| THE '300 PERFORMANCE. BY AREA OF '
©ORGANIZATIONAL FUNGTIONING* ~ .~

-

.:(N=7539.i;GRourfs)'ﬁv

[ Y-
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'y 7 ." ] — - i 5’;41;’;, Y
, % S00 Indices . % Significant r's " Highest
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B 2. . CorreIat1ons that were s1gn1f1cant were moderate ‘to h1gh in~

; strength The med1an s1gn1f1cant correIat1ons ranged from
A _

o '“f" 31 to - 88/j71he'h1ghest correIat1ons ranged from - 31 to = _
S ) S
BRI %}u- 89 (see TabIes 16 and ]T) - - {-'f-”*nv -
-{;t,3l " The percentage of s1gn1f1cant correIat1ons n the expected d:\\cr '

45,t1on var1ed by area of organ1zat1onaI funct1on1ng, performance

'"per1od and measure, yet no cons1stent patterns of variation were

- ?aPParent (see TabIes 16 to 18 and 20) o o -
_}\ V'._. Lag t1m&ﬁzs d1ff1cu1t to assess because pcriods~mi¢h the highest d
i;' ;;'jfpercentages—ef~sggn1f1cant corre]at1ons also have h1gher per- ¢
;‘ ' ,-centages of correIat1ons gh the unexpected direction. T Lo

"‘s . v - Co. . »
e s .

0rgan1iat1on III

SRS éﬁg§n1zat1on 111 prov1ded data fér 258, groups There were data for
" severg;;.;rfonnance per1ods of the‘bbsence measure, féwer for TVE I (overt1me
costs). - . lf o - o

o

TabIes 21 to 25 summarize the corpelations between the S00 and perfor-

mance by wave, measure, performance per1od, and area of organ1zat1ona]

funct1on1ng TabIes 2] and 22 present the most deta1]ed summar1es wh1Ie
b,“' Tab]es 23 to 25 each emphas1ze dhe d1mens10n of the reIat1onsh1p The
’ f1nd1ngs 1n these tab]es suggest the fo]]ow1ng concIus1ons . o

T E ) ]. The greatest percentage of s1gn1f1cant correIat1ons were found
RENEERS o 5 &
I ‘ for the cI1mate 1nd1ces,_63% of the cdrrem$t1ons with TVE I and

n . .. % of the correIat1ons w1th ABS -were s1gn1f1cant’beyond the }05 55

ErE ,ta A'V s

. L Ieve] By compar1son, between zero and 47 percent were s1gn1f1caot .

' o A“.m .
c ' for other areas of organlzat1onaI funct1on1ng (see TabIe 23) NP

e A » . 4r
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ORGANIZATION T11 *- SUMMARY QF CORRELATIONS BETWEEN
THE S00 AND PERFORMANCE BY AREA OF -
. ‘ ORGANIZATIONAL FUNCTIONING! e
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L e o ORGANIZATION III - MEAN % OF SIGNIFICANT L, =j3§
L 2 CORRELATIONS, BETWEEN THESS00 AND e .
PERFORMANCE BY PERFORMANCE MEASURE1 .
A Performance | Mean % of Signi}icant ' Mean % of Significant S
“ mhMeasurgv' .| .Correlations with S00 Correlations in Expected Direction
] - \ . ' B ) \ ‘ ’
TVE 1 . 31% : . 94% ‘
L ' ‘ . ' .
ABS N 44z ) L 81% .
. . ‘ - ) . . . o B 8.‘
1 . ¢ - t —
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¥ 1Across aII performance periods and for both waves 6% S00 data :
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.Re]at1ve]y h1gh percentages of the corre]at1ons were 51gn1f1cant .

highest -correlations ranged from - 14 to -.37 (see Tab]es 21 and

,Most s1gn1f1cant corré;”%fons were in the expected d1rect1on

fTVE 1 were s1gn1f1cant none were in’ the\eXpected d1rect1on

S . o ‘

i a]though»most of the abso]ute corre]at1ons were ]ow to moderate

-

.Med1an s1gn1f1cant corre]at1ons ranged from - ]4 to - 27 ‘ The 5\:_ ”'

LA

>_22) ", ! o - P

4

: P
The main- except1on yas found for the peer ]eadersh1p 1nd1ces‘

_.N1ne percent*of the corre]at1ons between peer ]eadersh1p and .. vy

L

+

LY .‘ o ’
Forty seven percent of ‘the corre]atwns ,\meen .peer:fadershm, .Q

1$e were ¢fn the

_‘.\‘.v P

and absenco were significant; only 56%~o§

expected direction‘(see Table 23) SRR < h
. « B ¥ v

_Lag time between fhe SOO and performance var1ed by performance

o measure For the’TVE measure, the sma]]est percentage of: corre]a- v

t1ons were s1gn1f1qant (67) dur1ng per1ods G to I wh1ch were

1 8

re]at1ve]y d1stant from the f1r§t survey. adm1n1strat1on -On"the

..

other hand one- th1rd of the eorre]at1ohs were slgn1f1cant for

performance per1ods mmed1ate]x preced1ng and* fol]ow1ng the f1rst ‘
A . [

N a

Al

.survey a@mstratwn. R L

v
. = N . . » L
Ky -

" For thé absence measure, the sma]]est percentage of chre]at1ons

L4

' _were s1gnaf1cant G§1§3 dur1ng per1ods D to F, i. e,, those 1mmed1ate]y

l"

fo]]owlab the f1rst survey adm1n1strat1on., The h1ghest percentage

R
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Organazahonﬁl prov1 ded data for one T)IE measure and two DLC measures,

3
Tt

mmed1ate1y foTTowmg the f1rst

Bieh, however, the data were- Wconfmed to per1ods

<

c o survey adm1n1strat1on The nunber ‘of groups w1th these data ranged *from o
| ,57, to 114, L |

. N ¢ o .

Tables 26 to 30 summamze the corr lations found between the 500 arj,d

¢,
’\

~

A _ performance by ane, performance measul/e, and per1od,_and area of organ1za-

o ~tlona1 fun n ngﬁ TabLes 26 ané 27 present ‘the, most detaﬂe’d surrmar1es B
whﬂe Tabl 28 to 30 each emph ?72e on/e d1mens1on of the reTat1onsh1ps. ‘
& oA J i / T ‘
" The re;.u]ts,s‘uggest the: foTTowmg cong Tus1ons PR

ot 1-',;, The : two DL’C measures vﬁre 7ot veryxsefuT The SO0 1'nd1'ces"

e ', N we'e éither unreTated to the measures or related. in. the - unexpected

-
-~

di. ect1on and at Tow Te\teLs They wﬂ] no{t be d1scussed further
ahdbadd ;

| . -

N at \th1s po1nt . . .ﬂ‘;, ;
2. ‘

s1gn1f1cant1y reTatd to the SQO There

o

'nce. perfrods_ ---D,- E\;{;f L Bet.ween 44% and

had s1gn1f1cant #
/‘;% o C,

aind ' the h1ghest r/' S from 25 to - 47 (see Tab]es 26 and 27)

-~ 3. The percentage of S1gn1f1cant TVE corre]at1ons 1n the expected B

[

.
-~

fn the expected
/ -

.direction

.(see Ta fes 26 and 2(,) ' S '~ﬂ &)

b4

-"»

’

substanilnal percentates of swgn1f1cant F eTat1ons )

.-A4

between ‘TVE ahd alfl areas of organ1zat1onaﬂ f%ﬁhn see TabTes :

»
e

W 28) Tak1ng both s1gn1f‘|cance and\d1re€t’ion ofiﬁhe corre]at ons
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b L ORGANIZATION IV SUMMARY 0F CGRRELATIONS BETWEEN S00 HAVE]AND PERFORMANCE ‘(K= 67 HNROUPS) - ‘ a ‘ .
— ' ,\ : _ . o v «\ ‘ 1
; e T T : \ .
j Per1’prmanca Peraods RLUREE R T I A G H [ K L i
. : : " 'f‘ e K i '
S %S0 indices with- S " B
signi’ficarat r's , No Data No Data No Data 81% 44% No Data No Data No Data No Data No Data No' Daaa o Dats
’ s [\ , N o i i
%‘signiftfcant index 's . 3 ‘ , Lo b
"+ in Beced direction 8 100% 0%\ o
l’edaan sagmﬁcantr " L L 27** -.25** e L |
Higesti e g . o
. N ! . — |/ . J /J‘
DLC ] ., ) o ) L - '0 . . ' 3
1 500 indices wath e | T p Py S R o
' sagmﬁcantrs No-data No Data NoData 0% % N Data Mo Data Mo Data “No Da}ta No Data Mo Data Mo Data Ro Data
L Zsigmfacant index'r's | Coo "y | o o o '
in gxpected direotwn . - - ' =
f'edaan sagnifacantr b . . , o 5 ., o
© ., Highest r | ' . ;f' | ,/
 %.500 indices with - : . _ S o o C
sagmﬁcantrs ‘NoData Mo Data - NoData 258"« 255' NoData Mo Data NoData Mo Data ~No Data Mo Data . No Data . No Data
%sigmfacant index r's .| | b T o
© inexpected direction AT S ‘ o /)
‘l ' \ ‘ . ’ * ', , '
tan sigmﬁcantr 2 25k - v o
. b ) . . “\ I‘ ‘
Haghest v . 2% 0 26 " - -
7 i - - ‘ :_'
"D and € include the same performance menths: T v Ea
Coe ’ “ e . ] " ‘~| B ‘: .
i R Y ) | |
- ! . o
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“% 500 indices wlth

?fﬁmﬁcant r s

%srgniftcant 1ndex v's |

| * No Data No Data Mo Data 504!
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o ! 0 » : v e ‘ ot
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. ‘ D TABWN ;'/ R g IF.
. ORGANIZATIO‘{ Iv- SUMMARY OF CORRELATIOVS/E i S0 WHE 2 A PERFORWCE (A= 119 G“OUPS) rJ , ‘ .
Perfbrmance Periads A 8 ¢ .D/{:L»,,;{,v-'s F e & .l ook L oL
e . /
4 500 indices with ST R P SRR -
significant ©'s | Ko Datd Mo Data NOD&% Th 6«45 NoData NoData HoData Mo Data Ho Data NoData o tata®
. ‘ C ‘ oA ' B ee v , e oyt
¥ significant index.r's L e ' \ -
in expected direction | - ©, WOk o000 AN
:  &ﬁmﬁWHkm1r e e ; f’ ‘
Hwhestr P i / o '.,.42** PN . K 1
LL & ‘A - 7[ - 2 ~ i
DLC] ; i ' R 3
%SUO indices with by S T S |
'SIgmﬁcant r.s No-Data'//No Data MoData 08  OF MNoData MoData Nolata MoData MoData NoData Molata Mo Bats @
. . . : . 3 : ™y
%91gn1f1cant mdﬂxrs ! | « i '.
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[ . . N { \ ’ " ' : w !
Med1an sugmﬁcar]tr R . - | ‘ '
| Hl.ghest P v " o - - P .
; ) ! 1 ’
ez ,

. v

50! ‘No Data Mo Data Mo tata Mo Bata Mo Dsta Nolsta Mo Data Mo Data .

in expected dfrection, | . N B o .
N c ' : ) .
- Median significante | 26 3 SN \ )
: - ) R . E , ! 1 ¢, )
Highest r A e _.\ i ,
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e, o ORGANIZATION IV - SUMMARY OF CORRELATIONS BETWEEN = _
"o ot 77 . THE S00 AND PERFORMANCE- BY AREA OF

S © " ORGANIZATIONAL FUNCTIONING!

TR ©, % (N=67-119 GROUPS)’ | .
o . . N } oL A ) . t '\- ) P

)

8-

In: the ea]cu'T‘atwh of f1gures in- th1s Table, the co
“ .emods for both waves of S00 data are_ 1nc1uded

/

Pelat.i_ons across all_performance

P Lo B o300 Indices, % .Signéficant r's - Highest
. S 1.th, Significant r's 7 “In Expegted Direction -’S1-gn1,f1cant r
Lo s - . . K ) T T R
TETL L N | " _
Climate . . 75% - 63% g
Supery‘isor:y- Leadérshi,p < 719 ’ 88% : - 34%%
Peer Leadership - . 25% 57% (27 %%
Group Process 6% 50 -, 26%*
Satisfaction . © 95y . 100% - 3T
DLCT . ¢ |
- "Climate . 0% P - .-
. Subervd'sory Leade'r_j_shi';i / '; 0% . 3 r=
Peer Leadership \ . . 0% -- ==
Group Process ‘,’ R 0% - - R
Sat1sféct1 on | :‘ 0% - - -
- Dc2 | | ‘ )
~Climate- © . L. spp . 0% I 1 E
. Supervisory Leadersmp ek 0% I
“Peer: Leadersh1p 1. '\ 0% / B R -- e
Group Proces’s:. 50% N\ ) : O'%'} YA N
- Sa}qsfactmn_ 0% / - -
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;= ORGANIZATION IV - MEAN PERCENTAGE OF - .
SIGNIFICANT CORRELATIONS 'ETNEEN 500 INDICES AND N
PEkFORMANCE INDICES B» PERFORMANCE PERIOD1 -
" :’ :,f;;-f — .7 — — -
. Performance Perfb‘ds R

_ Performance

Measure

I,’

¢

. Mean % of S1gn1f1ca‘nt ‘Soff‘elatwns‘ .

~A-C

. D-F- G-I -

‘e

/J-M' -

- ﬂﬁ : — - =
el NoData . 8% - No Data © Mo Data
DLC ¥ : No Data .~ 0% | No Data No Da'ta~'

. DLC 2 No pata 253 No Data " “No Data

~

‘.t"'.- l- ‘,..J
*Wave 1 S00 data only.,
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' TABLE 30 Ly
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; ORGANIZATION IV - MEAN % OF SIGNIFICANT T .
N ) " CORRELATIONS BETWEEN THE ‘SO0 AND . ' e
I PERFORMANCE BY PERFORMANCE MEASURE“ . S
. 4 f S o~
; _ Performance Mean‘% of S1gn1f1 cant Mean ﬁf S1gn1f1cant
* Measure Correlations with 500 -. Corﬁe]at}o s lq Expected Di rectwn
N I T .
S . : <. ‘ . G
DLC 1 . C0% . ' ' -—
S.DC2 7| Tosy . ) 0y
Y e : N .
’ & L o
7 . - # §
- .*Across all performince periods ‘and for both waves of SO0 data.” -~
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. . 4 ‘ . X . , ') [ .‘ . . -\ -' | _ ' ; ] . .
. R 'into'consideratton pg&r 1eaderShip had-the weakest, re]ationship
o ' 35% s1gn1f1cant w1th 57% of these in the expected d1rect]on),

and superv1sory 1eadersh1p the strongest re]at1onsh1p (71%

. ‘“s1gn1f1cant with 88% of these 1n‘the expected d1rect1on (see ‘
/-' ’ | o 4 : . ““",
Pt Tab]e 28) '_ -/ v v .
- 5, 4The effects of 1ag time cou]d not be assessed because data were’
E o ava1]ab1e for too few per1ods (see Tab]e 29)
e - "“.- " ’ ’ /.,. o 4 ’ ) -
, ~ Organization V ' L . e
TN R 4
- 0rgan1zat1on V, a market1ng f1rm, provwded.two var1ab1e expense measures
-1 (1) expensés in re]at1on to sa]es and 2) expensés in re]at1on to manpower
There were no measures of d1rect 1abor costs or absence -,
\ E1ght sa]es reg1ons of the firm were 1nc1uded in the study Data from
v . */ O . .‘
L regions that comp]eted the first" survey at the same time were ana]yzed
'_together " This resu]ted in corre]at1ons be1ng computed 0n the fo]]ow)ngw
. ’ el ) “ "
. groupings. - ' ;‘ <
o . Y TR Regpons 1.to 4 , |
S 2 < Region & . U'i 7

. fReg1ons 6 and 8-
L R ‘ Reg1on 7

B \The number of .?oups on wh1ch the corre]at1ons were based ranged from e1ght :

o to 21, Nhen comp111ng the data summar%es, corre]at1ons for a11 reg1on
’ . 'Y . . ; l‘

groupings were 1nc1uded ’

Tables 31 to 95 summar1ze the corre]at;ons between the S00. and perfor-'
mance by wave, _measure, performance per1od and area of org}n1zat1ona1
funct1on1ng Tables 3ﬁ~and ‘32 present the most deta11ed summar1es»wh11e
Tables' 33 to '35 each emphasﬁze one d1mens1on of the re1at1onsh1ps The

f1nd1ngs in these tab]es suggest that:

106 o
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T ' e . ‘ff_ o % SOO In&1ces igssidnificant r's C s ~“1$h
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S AR, o L '
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e

- Peer Leadersh1pa

" Group* Process .7i$%i; o -ﬁ‘ --
Satisfaction g St A .
CTVE2 “
Climate : ‘ = .Q5%*
) - ¥
Supgrvisory Leadership - -
Peer Leadership .Bo**
" ‘Group Process ' --
}. " Sawisfaction -
- - !In the calculation of figures in this Table, the correlat1ons across all performance
per1ods for both waves. of S00 data are 1nc1uded
1
. (8 » - » .% -
i .
e ] 111
- .
b
. bd \ m‘




[
8

" Ye

4

o
-
1)

TABLE 34
bRGANIZATION V - MEAN PERCENTAGE OF
ﬁExCANT CORRELATIONS BETWEEN SO0 INDICES AND

;.E ANCE INDICES BY PERFORMANCE" PERIOD1

rd

S Penformanch "‘

Measures
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Mean %.of S1gn1f1cant Corre]at1ons
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% . Across }11’pe;formance periods and for botH:Wavesfof S00 ‘data.

E

v - TABLE 35

'

* ORGANIZATION V - MEAN % OF SIGNIFICANT

* . CORRELATIONS BETWEEN THE SO0 AND

- PERFORMANCE BY PERFORMANCE MEASUREL . \

A

o\

PN

Performance - ‘Mean % of~Sjgnifican£

L

of,Significant -

Measure . Correlations with S00

//(.‘ PoaTET o

TE2 R | B 1

i)

Correlatiogns

. '_,""‘ . ,.//

81%
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v
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: _". I | The greatest percentage "of - s1gn1f1cant corre1at1ons were

, 7 ‘ o B ’
.found between: o . . o D

 (a) Peer|Leadership and TVE 1 (expense/sa]es), and

(b). C]1mate and TVE 2 (expenses/manpower) b

P 4
Nine percent of the corre]at1ons were s1gn1f1can% 1n (a).,l- S
ATl of these were in the expected d1rect1on - Tow costs assoc1ated fffy/%

with high SOO scores E1ght pe¥cent of the oorre]at1ons were

ca _ ”, s1gn1f1cant 1n (b) 90% of. these were in the expected d1rect1on
,t, ;‘, - Few of the corre]at1ons 1n the rema1n1ng areas were s1gn1f1cant
. from 'zero to six percent (see Tab]e 33) o o ;~? *‘ﬁ’?f\‘_c
. ™ 2. Correlations that were s1gn1f1cant were moderate to high 1n///y-;j5f
o . | strength Med1an s1gn1f1cant corre]at10ns ranged from -39 A
. o © to -.78. ~The h1ghest corre]at1ons ranged from - 39 to -.95 ._'i-'}:_
| (see Tables 31 and 32). Lo T e e |

3. There were;var1at1ons 1n-corre]ations (in-both strength and

'd1rect1on) by performance per1od and area of organ1zat1ona] func-

}__" o o t1on1ng Very sma]l percentages of corre1at1ons were s1gn1f1cant
- f;kﬁ . “: *overa]] however, and th1s overshadowed any d1fferences ‘,For, '1fh
1 j}?;f‘ . “' 'f%'; examgse none of the corre]at1ons were s1gn1f1cant duripg per1ods.
,igé.vb IR - G to Nth1]e four percent to six percent were s1gn1f1cant dur1ng B

. i
per1ods AtoF (see Tab]e534) g .

14
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o DISCUSSION QF THE RESULTS ‘ e,

L The f1nd1ngs presented in. the preced1ng section are germane to a set

of general quest1ons answers EB which are(a\prerequ1s1te to the more comp]ex
L _ v 7,
ana]yses yet to come.. - ‘

' (1) Is there evidence. that the Survey of 0rgan1zat1ons measures

Ca .

are sufficiently re11ab1e (1nterna11y cons1stent) 1n these
.
S

- spec1f1c sett1ng;>to be used 1n the- proposed ana]yses’

_;“f (2)" Is there ev1dence that the performance measures ava11ab1e for

| these organ1zat1ons are suff1c1ent1y re11a le (1nterna1]y
cons1stent) to be used in the: proposed an 1yses7

(3) Are the requisite re]at1onsh1ps betWeen sﬂrvey measures and

performance measures, necessary for the proposed ana]ysés,

~

" in fact in p]ace? B )
. . '0 '
The results prov1de a clear and pos1t1ve answer to the first quest1on

;hAw1th the poss1b1e except1on of two organ1zat1ona1 c11mate indexes whose a]pha

»
coeff1c1ents are comparat1ve1y low, the 1nterna1 eons1stenc1es for survey
_measures reported are qu1te high: alpha coeff1c1ents genera]]y range between
.75 and - .95. * Ne can be reasonab]y certa1n, therefore, that the measures

of the human organlzat1on wh1ch we: propose to use are qu1te internally

. . . .- . - \
cons1stent _ R R Y \\

\

*The two ol1mate 1ndexes, Techno]og1ca1 Read1ness and. Lower Leve] Inf]uence,
showed re t1Vé1y low alpha eoefficients in the analyses reported in.

. the Surve/as manua)l and were for that reason suggested for caut1ous use
(Tay]qr & Bowers, 1972) _ _

Lo

ooy .
’ v'/'i"— /,. :
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v Re]1ab1]1ty of performance meashres is a tota]]y separate fgéﬁé

“ » {

It may be reca]]éd‘that here,-as in the case of the survey data, we ‘sought:

- an 1nd1catog of 1nterna1 cons1stency znot stab1]1ty) and chose to approach

that goa]\by emp1r1ca]]y c]uster1ng adJacent months which appear in fact [/.
- _to be 1nte!'a1]y cons1stent Such an. approach recogn1zed from the outset .
o that a stable performance per1od“ may be of vary1ng abso]ute ]engths from
'_ organ1zat1on to organ1zat1on and from one t1me to another W1th1n ‘the same |
- organ1zat1on ‘Once- again, the answer appears to be pos1t1ve "With oqg’
or- two exeeptions, the. periods def1ned by the. method out11ned d1sp]ayed
moderate to h1gh 1nterna] cons1stency (alpha) coefficients. As might be :{ '
T‘Lf expected, some var1at1on 1n,¢he abso]ute ]ength of performance per1ods ocecurs
B across both s1tes and’ measures Per1ods range 1n abso]ute 1engths from
two months in the case of Organgat1on I to n1ne months 1n that of '
.Organization IV For- the rest, a period encompasses three or’ four months
An answer to the third question -- whether re1at1onsh1ps of survey- to o
performance data are as they should be -- is more comp11cated to arrive at
About these correlations several th1ngs may be said at the outset:

_(1) S1gn1f1cant re]at1onsh1ps of survey to’!Erformance data occur

2 x : "' much more frequent]y than chance would lead us to expect
o “ | (2)  Those relationships. which” “attain stat1st1ca] sfgn1f1camce
. - | ; $¢ } ~_range genera]ly from., 25 to .65, which is a qu1te respectab]e
S :magn1tude S 3 '1f ;'. e ﬂ"

e

4

(3) Better -- stronger, more frequent -- re1at1onsh1ps are obta1ned¥ )
- to penu]twmate (absentee1sm) measures than to u1t1mate y

. e (cost performance) measures
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(B However, the frequency of "reverse”.re]ationships-(that'is,_ ;<¢'
-1nstances ;n wh1ch excellence of the human organlzat1on‘goes

}i’.ul; w1th poorer cost performance or h1gher absentee1sm) is B

suff1c1ent to warrant c]oser scrutfny

Qbuious]y, the first two’resu]ts'are reassuring Hav1ng 1n hand' e
]

,re]at1onsh1ps of human organ1zat1on measures to performance measures wh1ch
occur with non- chance frequency and at leve adequate for the ana]yses
‘iwh1ch we have in’ m1nd is a pr1me prerequ1sz: to further work | . a
\ wh1]e true in genera] th1s f1nd1ng is not true of a]] of the data | .
sets_he;ng cons1dered For examp]e 0rgan1zat1on I d1sp1ays both a- re]at1ve]y.;,
. low frequency of s1gn1f1cance and a’ somewhat miXed d1rect1ona] pattern

a1neci in a. report to the

An ear11er ana]ys1s of theze data,f-

sponsoring f1rm, demonstrated several effetts not 1ncongruent W1th what

T foccurs here., First, there were comparat1ve]y few re]at1onsh1ps that'

atta1ned stat1st1ca] s1gn1f1cance a]though those wh1ch did d1sp1ayed inter-
month cons1stenc1es that were: fa1r1y persuas1ve 1n the1r congruency Wi th

'expectat1ons . Second, there was evidenge of at rhymth1c ebb1ng and flowing

from month to—month that would add unduly to the comp]ex1ty of what we propose.

in the present?ana]ys1s to do. The report to the client firm.sums th1s up

in the fo]]owlng way:

The data show that organ1zat1onaﬁ behavior tends to
repeat itself in cycles. That.is, production_is
less efficient, additional leadership behaviors are : ,
supplied as corrective measures, production costs . o T
drop, 1eadersh1p is reduced, product1on costs u R
eventua]]y rise aga1n ) ) :

" The - comparative 1nterp1ay of f1xed and var1ab1e product1on costs, w1th

e

-corporat1on ass1gned peruct1on Juotas was c1ted as well as a maJor

contam1nant of-these_perfbrmance~data., For: these reasons, Organization I,

P S -
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T at least in the cost performance area, seems a,cand1date for e§c1us1on
» . : ‘ ..
v i . e . -
B from subsequent analysés ® SR N
e 0rgan1zatqqn V. conta1ns s1m11ar def1c1enc1es In this case,
o~ the measures were 1ntr1cate1y constructed by a comm1ttee of researchers

-

, h'z and company off1c1als Efforts were made to.controL_for the effects)qf a
'vnumber of potent1a1 contaminants, but. this may~not have been successfuT‘

(™ T . >

t o Indeed after conS.trﬁctwn some uneas1ness prevaﬂed among project personne]
P DT AT

DS that more serious gontam1nants had been 1ntroduced than removed! The present

v e
' - f1nd1ngs are certa1n1y~not reassur1ng ‘While those s1gn1f1cant corre]at1ons
LI \
wh1ch do occur are almost aIWays d1rect1ona]1y appropr1ate, the percentage

e vofws1gn1f1cance 1s(abso]ute1y ]ow In 11ght of th1s, 1t seems. ‘prudent to:

N certa1nty w1th wh1q we sha]] have sat1sf1ed the f1rst “two po1nts.-- frequent

s1zeab1e COrre]atlons to performance. | oo /'h
‘ » :
T Return1ng to the genera] pattern of f1nd1ngs, the finding that correla-

[z

B tans to absentee1sm are strpnger than those to cost performance should s
not surprise. us.‘ ’ External events, to the extent that they 1ntrude,

might be expected to 1ntervene w1th 1nord1nate frequency and impact directly,

upon cost performancg measures. As this occurs, variance correlated to human ~

| organ1zat1on funct1on1ng comes to affect outcomes, and re]at1onsh1ps are

| reduced Human cost performance, on “the other hand -- in the form of

A} . e

penu1t1mate.cr1ter1aasuch_as absentee1sm -~ seems more likely to remain’

"

inbclose contact with;aspects of human,organizatjon functioning. |
The fourth resuit“ii the frequency of "reversals"'--'is more perplexinaf

however. If the f1nd1ngs indicated, for certa1n organ1zat1ons or measures,

a cons1stent~reversa1 of the hypothes1zed connect1ons between survey and

3 performance measures,hthe answer would be c]ear (1f d1stress1ng), the

N4 .
o

_.:l : .»‘_ | : | ; . - : - ]_12{ ‘ s ;. . L
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" practices-which our’meta-theoryfstates_to be value-enhancing would not

nece5sar11y be-so.; The finding is not that; honever. It-is instead a

patternrin which reversals are found well mixed within a'general'pattern that -

S W % ' K

r

'szdirectiona1]y appropriate Severa1 exp]anations may be possib]e:

- (1)

- (@)

our human organ1zat1ona1 concerns.

Reversals may occur in con3unct10n w1th low frequenc1es of . -
s1gn1f1cant re]at1onsh1ps. If'th1s were true, a comparat1Ve1y '?'
high;incidence of‘reversa1s wou1d's1mp1y suggest chance _ 3 '_}
fluctuations. we ‘might ‘then judge the perfonnance data- sé§

to be ref]ect1ve of events and 1nf1uences beyond the scope of

( .
The comparat1ve frequency of reversa]s may reflect the

-

' '1mputat1on process and its effect in reduc1ng the s12e of the

(4)

f’presumab1y not be compensat1ng for- the reduced size’ wh1ch the

. improved performance. -

coeff1c1ents themse]ves The enhancement of number of cases

'vwh1ch 1mputat1on prov1des wou]d then in determ1n1ng s1gn1f1cance

" number of t1es causes. o ', , ‘ _ s

@

The revérsa]s may occur in the early segment of the array of

periods, while the d1rect1ona11y appropr1ate c%fﬁ cients occur &
v .

in. the later segment If so, th1s wou]d suggest” an "adaptat1on

' effect_1n wH]ch for example poor performance 1ed to attempts

at'better human organization funct1on1ng, which in turp ded to

)
5

The.reversa1s may reflect peculiar organiiationai practices at
odd times, much'as the practice in slow periods of_assigning persons ~
from poorer manabed "fat" departmentsgto trifmer, better'manaoedj -
ones (for ma1ntenance work and the 11ke) 'SUch a problemﬁis ‘

descr1bed 1n the survey manua] (Tay]or & Bowers, 1972), its effect
. - . -/ .

-
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- is to make the good performers appear poor and the poor good }
. e )
et )

-by exam1n1ng the condensed data repre

for the -duration of the sIow per1od ¢ I

o

~

The f1rst three poss1bf11t1es ca'ghe at Ieast approx1mate1y assessed

. \ : -

Tf1rst two cqumns of that, tabIe that fOr 0rgan1zat1on III frequency . of

: reversa}s presents no éeaI probIem ' S1gn1f1cant reIat1onsh1ps not on]y

_“would Iead_us td expect the‘foIIowing:~

dccur with: great frequenpy. they are almost éIways d1rect1ona11y appropr1ate

For the remaining ‘twd organ1zat1ons the first three poss1b111t1es

Poss1b111ty #I - ReversaIs as a funct1on of low. s1gn1f1cance frequency’

Er o \ Compar1ng data 1n cqumns (3) and (4) w1th those
' ¢

-an epran3t1on for 0rgan1zat1on IT, it is not

pIaus1bIe for 0rgan1zat1on IV "; R f‘; . ?ﬁ

- . o : n )
’ . v 3

Possibiltty #2 - ReversaIs as a_funct1on of h1gh 1mputat1on rate

o _.jg,/’_ T ThIS is apparentIy not a pIaus1bIe ékp]anat1on o
o = in the'case of either of these' organ1zat1ons .

- H; f_H1gh Jmputat1on rate;occprs.w1th neither -the highest

. nor Towest frequencyfof:reversais (5ee "column ..

;ﬁbssibi]it&y#3j- ReversaIs as a functIon of an adaptation effect‘-.

\'_ — For th1s explanation to hold, we wouId f1nd reversaIs:
.s}'r ) tf{ cluster1ng 1n the f1rst half of the array of time -

B per1ods, rather than the second haIf wh11e cqumns

’ (7) and" (8) show that such reVersaIs as ‘do occur
f;occur in the f1rst haIf data fer the second haIf --

:_(cqumns (9) and (IO) - are 1n both cases m1ss}ng

. ‘ . } e u L .
. IS . L0
N « . N - L] .4 ) .

Afzt1on 1anabIe 36 -We'see, from the .

N Bt 7 in (5) and (6) suggests that whﬂe this’ m_y_be R

-

9.
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T ERENTARES OF REVERSALS, ARD INPUTATION RATE, BY ORGAIZATION
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In combinatiqn with the other'explanations;
however, the 1\kelihood of this one's holding

true s(ms quitedsmall,

o
-

P055ibility #4 - Reve%sa]s as a funstion of intruSive factors

-

" This p055ibi1ity FEBUIFGS more detailed scrutiny than
_ the case of 0rganization IV An inspection of the
- baSic relationships shows that all of the reversa]s
| occur in one time period and that they are caused
. f} _ o »_;) ' °by a peculiar f]uctuation of“the cost performance
| o data of one set.of groups, a]l in the office and
/ : - . administration (not production) area. " We feel
N reasonably certain, therefore, that we mafzsafely
dismiss reversals as a significant problem for -.

. o 0rganization_IV.<- .

The discrepancy.between present‘findingsxand those
published earlier for the same data (Tay]or & Bowers,
1972) lead us to believe that imputation and the fact
that correlations were in this instance computed
separate]y for each ]ocation (rather than as part
of one integrated data set) account for the/probiem
:g"' "' ' S .If s0, it reinforces our suspicion that 0rganization
| VII's:problem is,an instance of tﬁe;first possibilityi

workings, but'a'readily corrigible instance.

e A re-running of the correlations for Organization TI

B . in a format in which all groups from the four locations

Organization II is a somewhat more complicated matter.

S

: \\ | ' are conbined shows that this is, indeed the exp]anation

L

128 -
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(see Appéﬂh}x‘h)” When all units are comb1nedJanto

the mu1t1 1ocat1on organizational ent1ty, the
' coeff1c1;%ts become absolutely much 1arger and

very frequentty s1gn1f1cant Moreover,-wtth,the

ﬁ’ except1on of a sirgle instance in‘reTation (4]
absentee1sm, there are no 1onger any reversals.
We feel quite reassured in 1nclud1ng 0rgan1zat1on'

.y

II in the subset for further ana]yses.

.8

We are left, therefore, with three prime .data sets, ‘from the five

cons1dered wh1ch seem to display all of those character1st1cs which we

' c1ted as des1rab1e at the outset. A]though one more comp]ex data set

“(three organizations from.a single company) remains to be analyzed in s1m11ar
-ffash1on in a succeed1ng report, ear11er pre11m1nary ana]yses suggest that
these, too, w111 prove su1tab1e. A1l together, therefore we would- then

~ have a file for the mu}t1var1ate ~stage containing more than 600 work groups

from four organ1zat1ons with - survey data and an ultimate- cr1ter1on measure -

“.of total var1ab1e expense, and more- than 500 work groups -from a somewhat :
d1fferent subset of four organ1zat1ons with a penultimate cr1ter1on measure

of gbsentee1sm rate.

i

Y
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" 4 ™Conclusions and Next Steps

.. We therefore’be]ieve that the-queéfions posed at the outset have been

\d

answered affirmatively and that the following conclusions are warranted by

b

4 " the results as just discussed:
.; (1) There are, in fact,.sufficient data of theﬂrequireo qua]ify
o proceed with the succeeding analyges. ' o

(2) However, noE1aﬁ}‘of the dafa;sets<$ubm}tted to these various
examinafions\prove fo be-suitable. Specifically it seems
adv1sab]e to e]1m1nate two organ1zat1ons (I and IV), from cost
performance ana]yses.' Three wh1cp remain will prov1de amp]e
‘numbers of cases. . S - ¢

(3) Two pr1nc1pa] performance neasures are available w1th suffﬁc1ent

frequency across the rema1n1ng sites to be included: (a) tota]

var1ab1e expense, which is an u]t1mate criterion measure’ Qf

‘cost performance, and (b) absentee1sm r%%e, which is a penul-

timate, human cost measure .
(4) Two survey 1ndexes, estab11shed as somewhat exper1menta] by

: or1g1na] ana]yses for ' the Survey of’ 0rgan1zat1ons, shou]d be

ate K _ dropped from these ana]yses as having 1nsuff1c1ent internal

t4

<mnmstamy 3 . S s;;_

o e R > " -

Based upon these results, we feel reasonap]y.confident jn pursuing the

w . remaining, less cumbersome but more'intrftate,'analyges In the first of g
: -.:4:‘3‘ > ( .
+ these, performance measures for the included organ1zations w111 be converted

"

to standard scores based upon each organization's §core‘d1str:but1on for a

125 :

b -



2

’ total samp]e of groups W &)

'_;fw1]1 be subm1tted to mu1t1p1e regress1on procedures predicting performance

’to the survey scores from the other half the perfogmﬂﬁc

.~and these pred1ct1ons compared to actual scdres Fromt thﬁs'ﬁdnubﬁe cross-

"v;‘ .'-'.' L - .- . ’ . ’ ]'05

x

particular per1od The separate organ1zat1ona] f1]es w111 then be merged

-~ 1nto a single 1arge f11e conta1n1ng hundreds of.. groups For the analyses

in re1at1on to tota] var1ab1e expense as for those for absentee1sm, the

1 be random]y d1v1ded 1n half ‘Each half samp]e

9'\
from survey $cores. The weights der1ved from each half will then be app]1ed

b,

¥
e‘*scores pred1cted,

“

- va11dat1on" procedure, we expect to prov1de the bas1s for the value attr1but1on'

' act1v1t1es in the second -phase of the research

N " "‘k'

[

I



06w

5

) '?ﬁ%ﬁeferenCes,”._:f . ,a./_ . L

T{ o n& 1‘ - .r e

4

i Bohrnstedt, G NF I\qu1ck method for determining the reT1ab1T1ty and

@ vatidity of muTt1pTe-1tem scaTes American Soc1oTochaT Review, 1969,
.34, 542-548 . .

4

_ Systems of o;ganizat1on Management of the‘hUman resourcéf :
s chh1gan The. Un1vers1ty of M1ch1gan Press, 1976. -

e 0D techn1ques andg&he1r results in 23 organ1zat1ons The .
wLan ICL study The JOUrnaT of AppT1ed Behav1oraT Sc1ence, 1973

yeDiG. DeveTopment techn1ques and organ1zat1ona1 change: - An overview °
~0f" resUTts from the Michigan Inter-Company Long1tud1na1 Study. Ann
Arbor, M1ch1gan Inst1tute for Soc1aT Research, 1971 -

Bowers, D G. ‘Nﬂwy manpower: VaTues, pract1ces, and human resources. reqMSre-
gﬂ£ - Ann, Arbor, M1ch1gan Inst1tute for Soc1aT Research 1975a

_;Bowers, D G. MWork values and preferences of off1cers and enT1steds in the
' U.S. Army. Report .to the U.S:. Army Research’ Inst1tute for the
_Behavioral and Soc1a1 Sc1ences, 1975b.
. { N
BOWers, D.G. & PecoreTTa P.A. ‘A current value approach ‘to human resources’
. raccounting. Account1ng Forum, 1975 45 (2), 25-40.. ;.

'Bowers,‘D.G.'& Franklin, J.L. Survey gu1ded deve]opment ﬁata~based
' . organizational change. -Ann Arbor,. M1ch1gan Inst1tute for-SOciaT
. Researéh 1976 ' : L .

f-Borman w C & Dunnette M D. SeTect1on of components to compr1se a Naval
PersonneT Status Index (NPSI) and a strategy for investigating their
~ relative 1mportance Report to the Office of Naval Research, 1974.

':fBrogden H. E & Taylor, -E. K The doTTar cr1ter1on  Applying the: cost
3 ~accounting concept |to. cr1ter10n construct1on Personnel Psychology, .
1950, 3, 133-154. . ' - o N '

© . N

Brummet, R. L PyTe W.C., & FTamhoth 'E G. Account1ng for human resources,T
M1ch1gan Bus1ness Rev1ew, March 1968 20 25.

CapTan, E.H. & Landek1ch S. Human resource account1ng Past présent and-
future. Nat1ona1 Assoc1at1on of Accountants, New York, New York, 1974

w«

1

Crawford K. S & Thomas, E.D. Human resources management and non-judicial :
~ punishment rates on Navy ships. San Diego, California:, Navy. PersonneT
- Research and DeveTopment Center, August, 197R'(TR 76- Sﬂ o .
Dunnette, M D., M1Tkov1ch G.T., &)MotoL1dTo, S.J. Possible approaches -
for deveTopmentzof a Naval &ersonné] Status Index (NPSI) Report.to _
the 0ff1ce of NavaT Researc Julyr 1971 ’ R

FTamhoth, E.G. The theoryﬁand measurement of .an 1nd1v1duaT 's value .to
" .an organization. Doctoral d1ssertat1on The University of M1ch1gan,
Ann’ Arbor, M1ch1gan University Microfilms, 1969 No 70-14, 519

-

BT, R



C. T o 107 - 7
R o o . 4

" Franklin, J.L. Down the organization: Influence processes acoss levels.

. of hierarchy. Administrative Science Quarterly;—1975a, 20, 153-164:

R N -
-+ “Franklin, JiL, ‘Relations among four social-psychological aspects of N

organizations. ~ Administrative Science'ggarter]x, 1975b, .20, 420f433, )

M i:Guttman, L. A.gehera] nonmetric technique for finding the smallest ~
© L, ... - coordinate space for a configuration of pgints. Psychometrika, 1968,
T 33,.469-506. RN . g P

'3,'Hérmahsonf R.H. -Accounting for human asseté%‘qtast Lansing, Michigan:
- - Bureau'of Business. and-Economic Research; 1964, .* ~ .

- Lawrence, P.R.'& LofSCh, J.W. Devéloping orgénizations: Diagnosis énd M
action.. In Schein, E., et al.: (eds.), Organization development.
Reading, Mass.:i.AddiSOn4Wesle§,']96 S B

e . Likert, R. New pattems of manégement., New YohkilﬁﬂcGraw;HiT1, 1961

‘ Like?t, R. The human 6rgﬁhization.::New.quk:‘chGbéw-Hi]];fJQGﬁwf

. Likert, R. Humanfresource'accountihg:’Bui]ding aﬁd!aséésﬁing productive :
: organizations. .Personnel, 1973, 8-24. - . . . '

Likert, ﬁ; & Bowérs,'D.G. 'Orgahizationéi theory and human resource accdﬁhténg.
American Psychologist, 1969, gﬂf(ﬁ),,585-592.;1 o

Likert, R., Bowers, D.G., & Norman,:R.M. How to increase a fiem's lead time
: . in recognizing and dealing with problems 'of ‘managing its human "
- ~organiZation. Michigan Business Review, qanuary,.]969, 12-17.

LikéFt, R. & Bowers,.D.G. ”Ihproving the ‘accuracy of P/L repdrts by.
. S . estimating the change in dollar value of the humap organization: -
i : Michigan Business Review, March 1973, 15-24, -

ir

Lingoes, J.C. An IBM-7090 program for Guttman-Lingoes smallest space. .
‘analysis-1." Behavioral Science, 1965, 10, 183-184. s

RN,

Lingoes, -J.C. & Guttman, L.. Nonmetric factor anélysis:. A rank reducing
,alternative to linear factor analysis. Multivariate Behavioral
. Research, 1967, 2, 485-505. B

~ Lingoes, J:.C. & Roskam, E. A hathéhatica]*and‘empifica] study of two
g multidimensional scaling algorithms. Michigan Mathematical Psychology
- .Program, 1971, 1, T-69. R T -

4

-Marrow, A.J., Bowers, D.G.:‘& Seéshore, S.E. Maﬁagenent<gy partiCipﬁtibn.“.',;,:
- New York: Harper & Row, 1967, - - - " R

.
',




108 o o

.. ' 'Nap1or, D. No metr1c mu1t1d1mens1ona1 techn1ques for’ summated.rat1ngs
‘ “In; Romney, A.K., ‘Shepard, R.N., and Nerlove, S.B. {(eds.), Multi-
““dimensional sca11ng Theory- and app11cat1ons 1n the behav oral
v /sc1ences New York, Sem1nar Press, 1972, - -,

~

N f} . . 4.., '
Py]e W.C. Human resources accountfng ‘Financial Ana]ysts Journal,
Sept -Oct 1970a, 69- 78 ‘ - .'4' . B i s °

Q

Py]e W.C. Mon1tor1ng human resources--on 11ne MiChigan Business Review,:
19706, 22 (4),719-32. SN A R

Roskam, E. & L1ngoes. UsC. MINISSA 1: A FORTRAM IV (G) program for the *':

' /TS" - smallest space analysjs ofjsquare symetr1c matr1ces Behavioral .
- Sc1ence, 1970, 15,,20¢‘205 : oL 5
< ,/) ‘. Seashore S.E. Cr1ter1a-of organ1zat1ona1 effeEE1veness Mfchigan Business =

Rev1ew, 1965, (4), 26 30.

e o IR
Seashore S.E. & Bowers, D G Durability of organpzat1ona] change “American’
ngcholog1st 1970 25 (3), 227- 233

Shepard R.N. Introduct1on to volume 1. In Romney, A.K.; Shepard R N ,'.
and Nerlove, S.Bxtedds), Multidimensional scaling: Theo;y and .
app11cat1ons 1n t eggghav1ora1 sciences. New York Seminar Press, 1972 .

Taylor,>J.C. & Bowers, p G /{;:rve of organizations. Ann Arbor, Michigan::
. - Institute for Social &gsearch, 1972 Erev1sea edition).

he’d




¥ . AIPHA'S, HOMOGENEITY RATIO'S, AND DESCRIPTIVE STATISTICS -
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T‘ABLE\(\'] ORGANIZATION I-

DESCRIPTIVE *$TATISTICS ON S00: " WAVE 1

L R : . A
o ) o : /”[

-‘. . | . » .

CImdex T o il N Mean SD- - Alpha .- HR ~

“'ﬁécisidn'Making.PracticeS’-;  % ::; .'lfﬁ; = J:'.. 78 fﬂ)42
’~Communication F]ow ‘ SR N B ‘ ) o ’ '62'7€; !36“' :

*Mot1vat1ona1 Cond1t1ons | ¢’ : f-52; - .40

*Human Resourch Pr1macy o I ffdﬁ}lﬂf.. S ':66_ .50
Lower Level Inf]uence -7;:;mﬁj L ‘._. o .69, .53
*Techno]og1ca1 Read1ness H 'f ‘ \ﬂ‘_ | _J.f h ﬁb' MD
Suparv1sory Support  ' . _]f1: _‘ L ; o 1 .85 .6?
Superv1sory Goa] Emphas1s f:ﬁfl N — - .61 7 Laa
: Superv1sory WOrk Fac111tat1on 0l ,.“ ' : - ) | 76 53
o Superv1sory Team Bu1]d1ng - f_i  e | ' : ‘ . '.51 ' 3;36 .“'
:;HT?Peer Support ;;.._. 'f?’f '}i;', _;;ii ¢f3;,-.‘_ ﬂ1 . ..84"; _: ;647'
”“.iPeer Goa] Emphas1s i i;  : B ,.;hu i,'ﬁ .i . _ ._.86 .;' .78 ¢
" Peer WOrk Fac111tat1on ;v {' iH..: ’.;  L L '-586j_~j -.68
'3Peer Team Bu11d1ng S'. - . o | "'j‘, . f,:"> A .85

*Group Process\ o R . : .,I A MDD MD

*Satisfact1on!'ff‘"'

1

*Some or all items were missing.
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e . TABLE A2: - ORGANIZATION I.-
DESCRIPTIVE STKTISTICS 0N S00: - WAVE 2

Index ot T Mean .SD° Alpha MR
Decision Mak1ng Pract1ces ] _ 64 2.92 .45 77 3@&46

Commun1cat1on Flow . 1 64 B 3.21.. :.47 .69" 44
~ *Motivational Conditions | _ 64  3.31 .5 ) .59

#" *Human Resources Prinacy S| e 345 56 s omrl
Lower Level Influence | 64 “2.46 .54 66 . 549

*Techno]og1ca1 Readiness MO MDD, M MD - MD

'Superv1sory Support . - . . 64 4,20 54 © .94 .85

. Superv1sony Goa] Emphasis o . 64 ©3.93 .52 .85 .74
Superv1so?y WOrk Fac111tat1on B 64' 3.26 { .51 '; .83 \.éé
Superv1sory Team Bu1ﬂd1ng o | 64 3.49f?'% .65 ‘SLBBT | _:&79
Peer Support ., | e ;3{94ff' a6 92

. peer Goal Emphasis,. <1 . o6t 3as e s

. Peer lork Facilitation | 64 3.3 .2 .88 .71
Peer Team Building R 3.5 ' ..§0 .94 gsq'

S ’

- *Group Process - ' - MD . MD - MD MD . MD .

*Sat1sfactmg§y5’. ] T 3.8 .3 .69 .32

L o h J*V ' ' \‘
~*Sche or ald items wé?e nnss1ng
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138
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TABLE A3: ORGANIZATION II -;J
DESCRIPTIVE STATISTICS ON 500 WAVE I
Index . S N Mean  ISD Alpha HR
Decision Making Practices 00 '3.03 65 .87 .65
. Communication” Flow 500 é;de" .59 .79 .56
Mottvational Conditions ‘4% 347 4 . a5
Humanlﬁesdurcés.Primaqy 'JSOO 2.55 - .57 .86 .67
Lower LéQe] Inf]uente'_' ' 496 3.38 62 .55.,~ :';;39? )
‘Technolog1ca1 Reaginess . e 49  3.38 .62 .éz .49
Supervisory Support U .’\\ . -500 3.94 .62 ;89 .73 ;
'Superv1sory Goa] Emphas1s _:' i 500 3.51, f._.69“ .87 .78
Superv1sory WOrk Fac111tat1on' 501 3.3?”_EKV£]2AQN yi89 .74_
.SSuperwsor‘y Team Bu11d1ng .502. 346\\ \\’81 91 ..84.
Peer Support 498 - 3.74° ?ﬁii 87 69
Pétr Goal. Emphasis ' 498 3.30 .58A, .82'. .72 i
Peer Work. Famhtatdon ' 498 3. 19:‘ -6'4 .89 ' 73 B
Peer Team Building oaes o3 151790 .90 .76
- Group Process N ' - 3.69 49 .91 60
Sat1sfact1on» 35QW :Sil .85 . .46rj
— 7
v -
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ORGANIZATION II -

%% DESCRIPTIVE STATISTICS ou.§gg;

NAVE 2

e
«

Index,

) -

N

Mean ~ SD
~ v -

“Alpha.

- T ! '. N g .':-'a.-’.il'r:
Decision Making PraCtices ’
Commun1cat1on F]ow ,!" ;.

a4

,Mot1vat1ona1 Cond1t1ons f

Human Resources Pr1maqy : f

) Eower Leve] Influence

LY

Techno]og1ca1 Readiness *. »

.Supervisory Support fp_fi o

Supervisory Goal Emphasis o

Supervzs%ory Work Fac1htat1on '

7Superv1sory Team Bu11d1ng
'i'Peer Support |

Peer Goa] Embhas1s

Peer work'Facilitatiop-va;

" Peer Team Building

S

184
ss
184

oy e

L‘

‘af;\

}rf f-i184
':,184“f'
184 .
183
_184
184
184
,i84*

320,
3,53 7%
5334

]84 P

©3.08 .

2.61 .

3-31’

ra, oo L
f_!,

4. oo

3 53

-3.74.‘: B .

3.89
3.49
3.31 =

' 3.38

54 0 .86

61 .90

- Group Process N 184 T3.®2 41 .89 .56..
- satisfaction g o184 393 a4 s L38”
[ S v ' ‘..
» ,,
’ 134 -
o . ’
\ .‘.A l Fa )
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TABLE A5° ORGANIZATION III -

®
DESCRIPTIVE?STATISTICS ON S00: WAVE 4
Index o o | N .Mean o SD- *A]'p_h'% HR
~ Decisian Makmg Pract1ces | 225 289 .59 ‘ ] :79 | .n49
Commun1cat1on Flow | 295 . 2.98 :55 .69 .. .43
" Motivational. Conditions 293 341 51 .67- .4
. ™ Human Resources Pkimacy Sl 298 3.25 .59 .82 .60 ;.
bgver Level Influencs | 204  2.41 .55 .59 .43
%gcdpolog1ca1 Readiness . 295 . 3.55 - .58 - .60 e
Superv1sory Support . 298 3.8 0 .72 .94 8-
Aquerviéory Goal Emphasis | 298 3.82 64 .85 ”-A 740
‘Sl{per;Visory Work Facilitation. 301 3.?1, .69 ‘A , .89 .. '.73.‘
g supe}visorQ Team Building “'f 299 3.44 79 .89 | .80
Peer Sﬁppdpts o  w 294 . 3.8 ‘;5{ | f;87 .70
. PeerGoal Emphasts | -294 . 3.47 ' .53 .75 61
'.%;,. Peer Work Facilitation ' . 294 3357 .2 .0 .75
{ﬂ«TT ~ Peer Team Building” = * 294 3.6 .64 ( .89 .73
h(/ | 'ﬁ'gro'up‘ifl’rfocess _ P ; 293 .3.53’ | Q .81 , A6
Satisfa@tion = - . 294 3.77- .51 .83 .42
¢ y . * .q‘
. \ ¥ |
. g
, - - 135 o
i | %ﬁ -
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TABLE A6: ORGANIZATION IIT --

- "7'DESCRIPTIVE STATISTICS ON-S00: WAVE 2
| ¥ _ ,
Index |, N “Mean SD . Alpha HR -
. Decision Makiﬁg»Practices 277 E ;.91' .50 .82 .55
Communication Flow 277 3.4 . .53 .80 .57
Motivational- Condi tions a5 3ma sl .78 .eq.
Human Resources. Priqlg,dy""' 277 _3.2f :51- .87 .70
Lower Level Influence 277 2.5 .54 .69 .53
‘Technological .Readin_ess 276 3.45 ,'_.48_C 63 .48
Supervisory Support 282 3.93 .67 .03 .83
- Supérvi§§$y~60a1‘Emphasiﬁ_ 282  3.88 59 .83 ;71'
Supervisory Work Facilitation 278" 3.0 .62 .o na
qsuperviﬁbry Team thTding | 278 3.58 .67 .90 83
Peer Support 278 381 .50 .86 .68
Peer Goal Emphasis 277 3.53 a7 .75 61
Peer Work Facilitation 277 3.44 .55 .92 784
Péér_Teamﬁéu{Iding' | "«",'277_- 3.5 .58 .91, .77
*Grovp Process Taa 362 . g6 .57
. satisfaction 275  3.87 43 .84 . .44

A

*Some items were missing.,

L3
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TABLE A7: -ORGANIZATION IV - e
DESCRIPTIVE STATISTICS ON SO0: WAVE 1 ' »,  .
Index .. N . Mean  SD  Alpha HR ° -
. Decision Making Pra;:tices - 210 - 2.4d ".-46. .78 ;118
Communication Flow | 219 256 .61 - .79 56
Motivational Conditions | 219 2.8 .60 .79 56
. Hum'an 'Res‘c')ur»‘ces Primacy o : ‘é]9 - 2.43 .52 .79 "~ .56
Lower level Influence | 219 2.21. .48 .59 .42
Technological Readiness 218 2.57 .61 .71 - .55
Supervisory Support ‘ | 1 219 -~ 3U4 .94 » 84
Supervisory Goal Emphasis | 219 354 65 80, .66
Supervisory Work Facilitatien ° 154 2.91 g1 .89 - éﬁk
Supervisory Team Building _ 219-’ :3.?3 .83 .89 ‘:81 '
Peer Support Cf o218 38 57 e .69
Peer Goai‘Emphésis T 218" ‘3.ii .60, 81 .68
Peer Work Facilitation . 218 3.7 .60 .85 66
|  Peer Team Building . ' 218 3.1 . 460 .86 68
‘Group Process , . " 217 . 3.24 .40 ..77 .48
Satisfaction | 219 340 51 ., . .40
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SO _ TI-\BLE A8: ORGANIZATION IV - %
- l, N .
.. E DESCRIPT&VE STATISTICS ON. 500 - WAVE 2 ‘.
‘.g . . - : ; o
| St Index g L % N Mean '’ ‘
- “Decision Making Practices |y 201 - 2.52 .
' ' Corrmumcatwn F]ow 201 2.60"

.«Motwatwna] Cond1t1ons v ' 201 . 2.86 .

1-'"};, . . » . R . DI
“5“ ' Human Resources Pr1macy ,203.,__ 2.52 .59 .90
‘Lower,level'Influence. | 201" 2.28 . .52 .8]

' E . Techn01091ca1 Readmess . 1+ 200" 2.61 .64 .79
| Superv1sory Support L - 201 < 353 oW I7 95

Superv1sory Goal Embhas1s o "2‘00 3. 50 .70 = .90
,Superv1sory WOrk. Facﬂttation ‘ 20] '_'_'_'2_.8:9 ‘ J2. .93 L

‘ﬁSuperstory Team Buﬂdmg il i} 20]" I’.;__3'.]3 , 385 .93

’ 'APeer §upport e I 200 .. 3,66 _ .46 - .89

Peer Goal Enphasis - . - |.. 200  3.24 54T

Peer Nor!é’:éa;:ilitation S 200 3.6 051 89

. Peer Team Buildiug | | 200 3.02 " .65 .92 .
o Group .Process : 200. 361 A4 ! .93
Satisfaction . © | ..201" 339 .55 ¢ .89
; : s i _ ,
)A . ] a v ' ‘
b i

138 - .0 Ty




T _ 118 ;
Y S
. . ‘-' A\— -
u\/‘ o .. ._‘_ ) N
Do : ‘ RN o s 4 ® I

\TABLE A9:  ORGANIZATION V (Regions 1-4) -

- DESCRIPTLyE‘§TATISTICS ON soo CWAVELT
. ﬂ? ",jfj;fﬂg? ' .
7.:" ‘-;"-k“ : . . . = “
Index - -j’g#* ' ~ - Mean.  SD. Alpha *©  HR
- T e . -
1 ? hd . N ’ < o . FEN
- Dec¥sion Making Pract1ces . 305 . 3.49 .44 75 44 0 e
Commun1cat1oan1ow FE—g - ~305 3.66. .50 :° .73 .48k
" “*Motivational Conditions | o 305 ' 3.87 .43 . .69 .53 * -

*Human Resources Primacy . .| 305 4.07 51 75 Y60

Lower Level Influence 305 3.6 .59 .71 55
*Technological Readiness | m m m MD M
Supervisory Support 305 47 7 .43 .86

Supervisogy Goal Emphasis . ~ | 305  4.17 “.i .51 .80

Y RN
A L

75 .66 .84 .73

4
4 )
Superv1sory Work Fac111tat1on - 307 3.52 .55 .QS_'
f _T;' _ Supervisory Team Bu11d1ng . ‘ _' 307 - 3
4

CPeer Support - 1 305 29 .37 .83 .63

Peer Goal Emphas1s 3.60 .49 .77 .68

| Peer WOrk Fac111tat1on ffi 4. 3.28 .54 .84 .65 )

- Peer Tean Building - 1 so8° 3.3 .50 .88 . .71
’ *Group Process - - ' MD MD MD MD- . MD.
. *Satisfact1on;4a_ | 306 406 .42 .77 BET,
.+ *Some or all of the items were missing. = ‘:4- Y
’ :,vs; g . ‘ s L]
l. | . .',“ ’ ‘ 139 ‘ . .
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TABLE A10: ORGANIZATION V ‘(Regions 5-8) -
. * DESCRIPTIVE STATISTICS ON S00: WAVE 1
e . ) ‘ . ) ) : i . . ! N
. CIndex .75 N+, Mean.  SD ‘Alpha . HR®

Decision Making Practices . | 199  2.87° 138 .70 \w:?;ész
_Cbmmunicafioh’F1ow' ‘ _:' | 199 3;46'-' ;.38 ’_l ,53: ' ’,23 -
iMof%yatjqnaL‘Conditiohs  N | 199 3.63 _;38 o6 .40
.Huméqvﬁeggurces Pri@aéy R ,. " 199 ) ;3;45'._ .39 - '.;36_-¥>. ,5]
Lower'level Influence .~ | = 19 .2.81 .46 57 .-
Technological Readiness - | 199" 3.61 .42

98 .44 85 .66

-~ Supervisory Support B _"]99 '
92 .52 .81 .78

i Supervisory Goal Emphasis . 199

Supervisory Work Facilitation. | = 199 09 .56 . .85 , - .66

.85 .38 s - 72
33 .43 72 5T

Peer Support | 199

3
3
3 .
Sypervisory Team Bui]ding S '559 _'3.57 _ .éé:;;g;384 .73,
. : ; _
‘Peer.Goal Emphasis - - o 199 3
2

- Peer Work Facilitation

' _ Peer Team'Buiidjng L
, Group Progess | | n "J?ff;'
4 , , .
‘1 Satisfaction ' Y
: o [
. : — —
_ 1 . | )
\ ‘,tl




| . . )// S P
S o . TABLE Al1:  ORGANIZATION y - -
DESCRIPTIVE STATISTICS ON S00: WAVE 2

N .

CInde W Mean .S Alphat HR
“Decision Making-PractTcés;*fk7f e 2.91 .42 .73 .42
‘SCommuniCaiion Flowﬁfﬁ © | 496 . ‘3.Séi:“. 45 g2t 36
Motivational Conditions | 4%  3.63 .42 .71 .45

9 42 .80

7777 .52 .65

494 .42

© Human Resdurces Primacy . | 496

N W

< Lower Level Iﬁf]uence - 495

. Techna]ochal ReadTness c| 0 L49s
. ,,~ (3 .:' R .,/'\':‘." . A T

SuperVTsory Support

Supefvisory Goa. EmphasTslf;77* | 406, .54+ .87 . .78 -

Supervisory work FaCI]ItatIOn 42 3.3 .56 .86~ .68:'h
SuperviSonQ Tean’ Bu1ld1ng | e 374, .60 . .86 - .75
" Peer Support _;i . 494 3,97 .41 .88 71

Peer Goal EmphaSTS - 94 3.5 .48 .76 .62

'Peer workfFaCTthatTon . 494 3.19.. .50 .85 .66‘
= . Peer Team BqudTng o 494 3.3 .56 .89 .73

' Group Process . mw...fp ' 4§3 _ 3.64 - .43 . .78 51
Satisfactiqn & . 496 2.77 52 85 47
' A
; 7
- 141 :
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SYESCRIPTIVE MEASURES CARES=. O%I

AL VARIASNLED. NOOMTRMUTT T A XEMUN. MEAN - STD NEV BRI
: AFOILIVE L b 19 505.00 6OXEPGr: 564,05 . 41,759
, . L ANV —5na 19 4nd,00 .%77._.0 -__‘ . 13181.9 1953 .4 .
TR AN = 19 (474,00 L0 T sal.260 93.4b6 - "
T 700N =Ban 1), M ,3) N 514432 . 909222 ¢ -
_ N2AISLVINI5 - 2oy 19 443D 515,00 463,20 - 31.0% .
-.')?mc..-i.?".""gz 19 462,00 531,90 7 4aB3.95 28,007 -
\[ nacarerint o 19. A354:00 597,00 © 559,20 3,451 4
. APITALURNY Hm 19 497,00 544.0C 520,37 20. €00 .
- SRR AR RS 19 507,00 597,00 565432 0 364516 -
5 E GI01TV2I0D #3190 533,00 741,90 - 658, 79 - 92,332 SO
- s ANLVACLL WAL T 10 560,00 795,207, 537.11 yi.372 ot
T oot 2N ¥5m ) 415,00 635,900, WHrN, 79 87.335 ‘
AR e ergabhe gy om0 19 519,00 626,000 B5B.6Y 4h, 386 -
' Aoty e v 10 Tass.on TH5,90 S0 vh9,53 w0 10994 -
ERRO IR o 1.5 Y 19 53,0 e )0 615458 13,6105
. M W ARV IR A B AU A D B A BruS5s o yllbT]
e A0 S 19 ARG, 00D 723.979 T90.2110 0 430016
St 020LHL VAL =G 19 73,500 13707 93.737 1 26,227
; : . D FAZOLLYING =B T LT 32,000 193.90 7 91.6547 0 10,773
Ty e M anAre 200 — T 2197 63,50) S04,000 L T9. 034 S 104742 o
Gor Lt C T ORNILLYANIL - im 19 €9.000 0 T B6,000 - Bl.348 S6ve182 o
T o N2N2p.V2022 0 9 HWN0) 26,000 . 7 BY.0349  4.2302 '
L0297 3,VI028 #im /h\ 34,000 109,390° 190.95 - 10,773 _
(‘ P RER JV2024 tIm 197 85,000 112.70 132410 11.739 L
. A 52075,920 85 v3m 19 99.009 C114e 29 [102.14 9. %423 o
‘ TO2N20V2N L tHm Tl 93,000 . 126.00 0 114458 . 14,226
N2I2T.N2D2T +5m 19 75,000 . IL3.00 0 [ AT.211
S 9223,V207 2 $6m . 19 83,000 - #G§,020 R4, TAT
b 020290v2029 #m 19 93.00)- 135,170 107.03°
«L02030.4223) e 19 112,09 174,00 125.26
S RMEE PRRL R 25 . .83320 7 7.,3000 ¢ 3,392
n2nie. vMsz “Sa 26 0. (;._7030{,,...% 1. 16%%
L A 02033.V2013 ~4m. 26 1,0000 5.5000". . 3,9308 1.4568
A 02034.Y2334 =3mn 26 0. - 16,400 4, 8615 3.0246
N2015.V2085 = L 26 2.5000 16.600 - . 5,4923 .3.9987
) 02036.v22346 —ima T 26 2.2000 55,000 . 5.5077°° 10,121 . :
S 293T,.v2NT To 26 145003 L 16,72G. 3.9192 3. 0292 . Py
G2uit.vanis +a 26 L9300 3.7000 2.6840 .93667 :
. o 92039.v2339 +2m 26 .80000 6.1070 4.1077 1.2C96
D VALVIVY Y +3m L ?h L4000 7.8077% 31.7RAS | R4t 4
DENGL Y4 L Hing Lo 1.0 TLledn Nneovi( 3elsuy
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- N20A 8. v200s Fam i 260 17390 0 B.5000 ", 1615 ‘1.8309
PR ISR DITEE o I S L S S LI D) 4,039 2.5009 1«QR15
CO2095,420505 t8m o 24 1,.3009 8.1700 3.5115 2,077 .
70'-.:"}’)") - Qm ’ 2'.) G2 0N 125490 1090,0 14,004 .
T n2nN47, v;!')'.7 +(Om 25.. 103,00 - 14%.00. 1106.55 144703
2043, V23 +ilm 257 110.90 150,09 125,44 16,194 o
A VEREUEE vmv Ham . 2% 116,00 157,00 124,36 13,515
o 3205204275 i ¢3n, - 25 197.9) 154.970 125026 - 16iLB4 :
EATR )70.1 e 1 25 88.000 7 157400 11102 , 22,926 ¢
. 25 ©95,000 251,00 "1,79.30 " 61,955
25 .7920.000 © . 125.070 184°.92 90472 -
25 100,00 Al 107,36 3,7625 g
.25 109.99 111.920 Lloraa2 2.2789 s
25 92.000 136,400 11n.69 18,887 . St
L2057 2T - 25 195.7) 154990 117,40 18,609 _ Lot
D 0295, v‘ﬁ?&"-ﬂlm C2% 0 97.000 172,02  120.10. © 264574 A

115.00 170 06 120.78_-" .5.9233 .
LL6.0N = 207.004 - 138446 -0 35,319

, 020‘3‘),‘/20';!7 Aam 5
5

25 96.09) - 167.00 176,06 < .23.921
5
5

2
N2DAYN205) +1Dm 2
2
&

N2MG LWL Hidkm , o - oo
95,09 357,020 158,02 . .7 103.73 .

. C 2042, V2V HiSm e VS o _ _ )
LT Y206 33V E043 wlem 25 ’dn, 000 12700 .. 104,32 13,436
92094 . Y200h  +1Tm L2500 M9,070 137.00 7 1 107.76 if.1e3
—e D200 S TVE00 _ difm 23 96.00) 120,70 | 105.30 9.0646 7
D2066.V20906 4Gmm © 42 1.9090 29.2n0° 7. 2746 S 643R36 )
* 02947.V2247 +om 42" 1.1000 10.300 5.7095 4.8561
B ozosa.v2004 vum - o 42 2,940 '13.8)0 646952 2.0834
T2,V Fidwa S 42  1.3%99 14.60C | ' 4.4690 2.46148
D237°,9290 ) w3 42 0, 3I000 16 .903, 5.0057 2.98406 .
22071.,92071 +M8m* . 42 1,7000 20,800 - 4.5667  2.9390 o F
2012,Y2012 +Sm - 42 50000 . 4,3000 . 2.9595 l.tal7
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d . : - : . e 8Eiguy -
2 T, SRR 38+ 511 4
o 8 . @ [~
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of § / ) LUz *YR3LT .
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=238 Recent’research strongly Suggests that there are importantn P §§§ESS§
developmental trends and indLviduai varlatlbﬁs in yodng children R e
1 e ’ ‘arx" ) ‘.".'-JI"-.r,-ﬂ=‘
ability to process 1nformation presented to them‘ln a visual dISpla} L -y <‘]§
One of"- the most’ 1mportant varlables of vlsual 1nﬁormatlon.process1ng }s ‘ fkfﬁ_%g s
N 4 .;7( ot ” . ,Y_ &
the efficlency with which attention ms—deployed'ovex the surfade of the« Lo o
. 49'« H - . : '.‘a’?*".".ér
. t P
dispigy. Most’ of the studles iﬁ this area have measnr%k a*tentiOnala”"ﬁuw"L{uw,
. ' A ”‘ " )
deployment by mon1tor1n%£2ye movements dufihg tasks 1n l;ch ohildren are -« K
\ . ) a“"bt* . '\
asked to scan a visual array, for ‘task relevaYt 1n£ormatlon (c{ Day, 1975 T A
. « X . ,_"\ ) ‘!~'I"‘.‘
for a thorough rev1ew of th1s qﬁsearch) . \°‘§ﬂ '“»“ . ,%" ,°;:J .
In a variety of,tasks clear developmental changes (Vurpallot 1968 . s
- el
‘ N ‘EDMI_
Zlnchenko and Ruzskaya, 1969 Nodlne and Lapg, 1971) and w1de 1nd1v1dnal ST
R : - -
differences (Drake,’ l970 Slegelman, 1969) 1n task Yelevant systematlcity >:l
and exhaustiveness of v1Sua1 scanning-hawe been fobnd_in children.. ) .y
between the ages of four and eight years. Furthermoﬁe, these differences":. :* :
- .o . N [} ' -,/‘ / : . ' ! ’ ':." ' . '
appear to be highly related to"the child's overdllv/ével of accuracy on Ty
' > : -0 ‘ N
: _ : _ : / : -
the visual task. Forﬁd‘amplez chlldren who are mogt - accurateuln making ] o
. ‘.w
visual m%tch ~to- sampre Judgmente hgve con31stently been - found to sample 'ﬁ )
more informatlon and;ﬁo sample 1nformation more. s stematlcally prlor to "

‘ , . : ey . . R

-
A

7
K4

. .
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'ability to perform.accuraﬁelyzon certaln of these visual tasks (most »

-

notably the MFF) to*be related to profiéiency in-a number of academ1c

0 . »

'Y + - - : .
1Rough copy of paper presented aty1976 American Educational Research Association
Convention, San Francisco, April 19-23, 1976. This research was funded by a *
grant from the Bureau of Education for the Handicapped, Division bf "Research
to the Minnesota Research, Development & Demonstration Center in Educatlon of
Handicapped Children. : 2 - : ’
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the variables of that intormg;ﬁbn.l He/She'must attend to the relationsh1ps

., tee Lo ‘ -v' i

R W
a/-/-

./b

tha.t it is of %t ?Leas\f two “E‘ype-s. The first type of informatlon has been

.
fl

AY
e

v

prov1des the f1gurat1ve basis for gimple loglcal c13281f1catlon d1scussed ‘fi

K \'-‘
: [

size contour,‘1nternal

/\

features,»anj'the child must Be sensitive to these

!

T

if he/she is to extract the 1nformat10n dhbedded)dn a visual d1splay.

which may themselves be whole~o

=,

operatlons (Piaget

. “-i‘

part-whohe h1erarch1cal relationships provide figurative support: for visual

e, sepéf%fve to the

. —’g

1958)

¢

» ptbperties or patterns )

analysis and synthesis.

» . g ‘

he/she is tomproce

,,)

sual 1nformation effectively.

. 1\

N

Fresumably a child must also b

-,

by Paagetiand Iuhelder (1958)

'

s, -ddition to effectlve spatlal deployment of attention, a child who '
. Ny e o

P

In.other words‘

~

lefernnpes alnng many d1menqlonq (e g

*spatial relatlons) may con

T

)

e
Analysis ‘of fhe ba51c strqpture of ‘such visua

o

./

. - . 2
among the features of the d1splay whlch constitute its informational base.

informatlon suggests

*

bjects of a lower order..

~o

\

\

»

o

3.

L
¢

VL

Information of this

Sy

hierarchical strutture within which distinctive fe?tures are embedded if
TN

. ,}'f

DR characg#rlzed by Gibson (1969% 1n terms of "dist1nct1Ve features

st1mulatlon un1que to an obJect or class of | "

\QbJeCtS*ln relatlon to another-obJect on: class. f{nformatlon of th1s type

.\"

'whereas diszinctive.features

underlie visual discriminatlons add ;Judgments of similarlty and difference

)

,

§§‘{ute d1st1nguish1ng -

'yhs1ens of dlfference

Iy

A seconﬂ type of bas1c visual 1nformation is that which is const1tuted

the infoqmation in a v1spal d1splay must be sens1tive to s

*mby the relatnpnships which exist between whgle obJects and the1r parts-—parts

.type hierarehical structure, provides the f1gurat1ve basis for 1nfralog1cal

3.



P o o Relatlvely 1itt1e resez rci‘pas attemﬂted direcify td assess‘the extent

. Y - » . v .
- K to which thpre are irdividual differenceS/in young children's sensitivity to -
Y ' . bt Y -

. " distinctLve ;eatu1es or to part—whole hicrarchic information. Nonethele@s,
T , : exteu.mve rQSearch by Gibson (19699 and her.coi]eagues on distinetire
A . feature~ext;bction and studies by Elkind‘ Yoegier and Co, 1964 Fnrtn
~; "ﬁ 1963; Corah and Gospodinott 1966 on pa1t—whole perception suggest° that
{there are deyelopnental changes in these abilities during the pre- schoo1

i

and early prlmary years. Iq addition work in progiess by the current .

authoru (Brandl Egeland, and Waniak 1975 Clarke, Wozniak and
- » 3 ' \

. Egeland 19?5) and indirect evidence ‘From the 1iterature on individual’

differenceslinsanalygic;synnhetic cognitive style (Kagan, Moss and Sigel,
) ) , , : B .
1963) suppoft the existence,of'wide‘individual differences in these C .

A
e

grade childrer. Most importantly, as with

cBilitice in ean ly primary
. |

variations in scanning ability, individual differences in sensitivity
\ . .

‘to distinctive &fature and part-whtle hierarchical information also appéar
/

to be related to school achievement.

On the basis of the information currently available, therefore, ittseems

reagfhable to suppose that scme children who do poorly in school, particularly
S '

those with intelligence well w1thin the normal range may do poorly at least

"

in part because theg have not yet‘developed the ability to process/visual
informatiép encountered in ‘the classroom (in a workbook, on a blackboard,

on the printed page)‘effectively .As part of a 1ong range research prOJect -\
» H . "
designed to test the implications of thig supposition, a deta:led program -
\ .
‘ of training and transrer of the three fundamental visual skills, systematic -~

\

o . scanning, sensitivity to.dimensional differences, and‘part—whole higrarchical .

anaiytic ability, was developed. The study to be reportedﬂin this papera
. by < L. )

was -an evaluation of the'efféctiveness'of this‘pro%;am in improving and

e o 4
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. .
. Co 4
! . o~ ] “.

_,_‘ L maintaining improvement in these skills and Jin fosLeriug transfer to other

B
v

visual tadks. T

C : . o Method . . . .
Selection of Subjccts:/ Second—grade teachers from 15 classcs 1n “six inner—

city Minneapolis Schools were asked to identify children who were hav1ng

¥ academic problems. of a total sample of 345 childien, 218 were so identified.
‘é UThis sample was- screened with Kagan ] (1964) Matching Familiar Figures
Test (MFF) and four subtests from\a Viqual Informagion Processing‘Test ~‘/
’ Battery developed within the pr03ect (WOzniak Egeland Hage, Schrimpf .‘g o
_Lederberg, and Brandl, 19/3).' On Lhe basis of this screening, 153 children ®
;.' ’l-werc identified asbpoor Visual inf%%mation processors. This group was . \

\ = \ ’
" thenitested with the, Gilmore Oral Reading Test, four additional subtests \
' of the Visual Information- Processing Test Battaery,, the -Metropolitan Achievement

— Test, and the EmbeddedgFigures Test. Based on.the:reshlts'of this;additional
screening; a final.sample.of'lOS children consisting of those -children

vithﬁthe lowést overall level of academic achievement, loxtst reading '
-scales;'and poorestlvisual information processing abilities.mas-obtainedf

These children were randomly assioned to either ¢

contrast'group, or an-in—class control group!
Measures}_ Data from the screening administration was osed as thé present
data"the -two equivalent forms of the‘screening measures were developed for:'

. . : .
\\. ' post— and delayed posttesting As ‘indicated above, the evalqation instruments -

L

v

. e \
_ ) consi°ted of uw“’scandard Visaal PioceSSing Neasures, the P™52) and the . -
> X s
Embedded FlgureS Test; the Primary Form of thc Metropolitan Achievement '
' ' /
Test -and the Gilmore Oral Reading Tebt and éight subtests of a VisyaI. |

Information Proceés1ng Test Battery which was developed within the project.

The MFF. is a match—to;sémplewvisnal discrimination task~consisting of a | : ;//
' “ ‘~. ! : L -u “- . ’ i . - l

) T ) R
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v picture of a common object shown along with six similar variants. Children

. . e . £ -
who respond quickly andsmake a large number of érrqrs are; described as  »

having “an impulsive conceptual tempo, whil¢ thoée respondirkg more slow and

* making fewer'errofs are.labeled:as reflectivét" The Embeddgp Figures Test

.:4requires a child to locate a simple figure emﬁéddqé in a ngélex one. This

test is designed to measure a cognitive style dimension initially’ labeled

by Wiskin'et al., 1962, as.field dependence-independcnée‘aqd, more

i ‘ ' ¢

\
{ " recently, as psybﬁologicaifdifferentiatiou or complexity. Complexity
i§ vfewgd{as_tﬁe extent to which perception of part of a stimulus field

" is inﬁluenéed‘by the entire fiel&, or the ability to overcome embedded
) E ’ ' .
N . ’ . ]
e .’ contexts in perception. . : . O
. . .@,/ - . 3 .

. The eight subtests from the Visua]»Informatioﬁ Proce{g;ng Test Baﬁtefy ’

s are as follows: ,(1)¥Part-Whole Analysis~-assesses the child's understanding .

\

of the concepts part and whole. (2)' SentencemRepetition--assesses'the'

bhild's ability\to recall hierarchical paft-whqle rélatibnships presented
’ S . .
& . in a series of sentences. (3) Hierarchical Analysis--assesses the child's

abiiity tbfanafyzg aspicture'by conspiuctihg an ordered hierarchy of parts
and who}cs.' (4) .Ambigious Coﬁfiguratiohf—fests the chiid's abilit§ ﬁg
Qisuaii%e ar efficient scanning path to orgahizé a céﬁfigurationfdf e
Eélored éidtures. (5) RairuDeécripFion of-Géometric Figures--assesses

-, o
]

‘phe child's ability to locate and describe features which distinguish members
: \

‘of a pair of .geometric figures. (6) Pair-Description of Real Objects——

measures a cﬁild's verbal recall of distinctive ﬁeatuie differences among
. real objects. - (85 Construction from Memory--assesses the child's ability
. ] S puln

. to recai% and reproduce a geometric design. Since the beginning of the - "_*

Y 3
- 4

proiecﬁ these tests have undergone a number of revisions based on the o
results of pilot studies and clinical use. - In .addition, extensive

2 . .- o

Q ' : : . : ‘ .' ) 1§ : - " '. \ i' .‘  '. | \'i‘
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-"dinclusive whole. . ) : ' -7

' across the surface of the visual display.' Both_systematicity and

reliability (Brandl Egeland, -and Wozniak 1975) and Validity data

.

P q“
(Clarke WOzniak, .and Egeland l975)have bécn collected A description of

’ ) . '

. the tests and the 1nstructionsafor administering, scoring, and 1nterpreting

P

- the results are‘presented in- the test manual (Wozniak and’ Egeland 1975)

» -

9 ' B -
Visual Information Proce551ng Training Bfogram -Following 1s a brief

description of the ooals of each of the three’ uniLs bf the training program.

-

Unit I of the program focuses on increasing the child s sensitivity to'hier—
\ 1o \
archical structure of visual displavs. The chiﬂd 1% taught tée concepts ,

«

part-, "whole" and, the nature of the ‘part—whole relationship; and is

-~ - ’ M

shown how to analyze a whole picture in terms of succéssivé levels of

. -

N v

parts and wholes’and to synthesize a whole picture from a collection pf
uparts. In addition, the children are shown that something at one "level of

. o e *
a'hierarchy‘is a ”part' and may at a lower level of the hierarahy be a

[

whole w1th parts of its own. Similarly, something at'bne level of a -
-~ TN, . ’ " '
hierarchy is_a_whole~and may.at a still higher~ level be a part.of.a nfore

. . ) , B
& N . f

-

4

In\fﬁit II,_the'child is taught to organize deployment of attention

* ": ’
exhaustivenéas of v1sual scanning are taught The child's attention is.

' <

drawn to the overall configuration of the display and he/she is shown how
to use conliguit , and a starting and ending point to plot a path to

follow in looking‘at each aspect of an array. Children are taught to pre=

' ., - e A s g P L ’ ,
organize movement from/qne object to arother (in a picture or arocund physical

. : . ' T,
Space) through identification of the configuration in whichrthe objects
are placed, choice of starting and ‘ending point and selection of.a path

'beforeimoving.

ﬁﬁi In Unit,III,'the child is exposed to a carefully.designed succession of

N . . . , . — :
. . A
. . o - .- 7
s : i . .

P . . -
L f.

» ' ~ . o

§

’ .
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';‘featnre constructs between objects invoiving.a‘progessiyely gredter nunber
,l . | wof'dinensions of difference, These.dimensions of differenee include form,
Siee,‘spatidl qrganizption, number, etc.';Tﬁe ¢hild is tahghtlhow to
de;crlbe,these dlfferentes ,how_to-encode them mnemonically using a' .

. imagery yrocedune, and how Zo employ feature analysis i7/65mb1nat10n with
3 -
’ : §y5tematic attenuloqal depl #ht in hierarchical\analysis to solve match-
to-sample and recall.groblems, One‘%f the generall theoretical orientations

df the program is that children's mastery of "terms" to-represent concepts
(e.g. pérf'and whole) which they are 1earning is' essentiail to the furthet

c use and generalization of these concepté. Anotherjthgead'running‘through

° -

every lesson @é the impbrtance of the_child}s learning to describe what

it is that he/she is going to do. Even thoug e visual skills taught
‘. ' Y ° o ‘ .. .-
in this'program‘are felt to be basic, attempts were made'to.facilitate

,the generalization_of concepts and;strategies learned in the lessons to’ T

-
.

'S the broader context of. the classroom, home and nelghborhood ‘Detailed

1nstruct10ns and materials are avallable .in Wozniak and Ege]and (1975)

Procedure: Six female graduate-studentsﬁ blind_as to Subject assignment,

'served as examiners. Six different females, five of whom are certified .
e . N S . . ) . -

. » ., elementary school teachers, served as program tutors. Children in the

o treatment group were taught in groups of three for approx1mate1y 25 mlnutes

, a day, f1ve deys/week for approximately eight weEks. - The length of
g r A B
i training was allowed.to vary in-response tomthe child's prdgfess.»,However,_

«

> no child completed the program in fewer than seven or .moré than ten wecks.

; Each tutor tanght two treatment groups of, three children each and twd

~

'1_; contrast groups of three children each. Chiidren in the contrast group left

.

their classrooms for the same amount of time as the children in the

treatment group. The contrast ghildren used curriculum miterials in a

' ..
. ' +

s 2 : : <
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ERIC

Aruitoxt provided by Eic:

variety of tasks 'such as s;ory tellinb, coloring,letc;, but were not’

. L4
%pecifigﬂlly instructed in the visual prOcesslng techniQues taught the
;treatment group. The purpose of the contrast group was‘to control for
both the individual attention children receive in the small‘groups aJd fhr
exposure to the fraining materials:.)Children in the cogfrol group remained
in the classrodm for instruction ex;e;t fior pre., post-' and délayed '

. ‘e MR .

posttesting/ ' T o ; . A fj\\v B

The posttest was administered"within”five schoo}%?ays of jthe completéon

a2
of the train1ng program and the delaved posttest was given dui;ng the '

,mlddle of 1“ummﬂr vacation, £WO monéhs after thejgompletﬁon of raining

) o =
1and of the regular school year. & : v .

——

.
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ERIC 7

Aruitoxt provided by Eic:

Mean error and response time scores for each group on the MFF are

. ve
~

présented' in Table‘l Durlng the eight—week training period, two

- -

ch11dren from. the tna1n1ng and contrast groups moved In ordér ty equate“

the sample size 1n the three g s, two children chosen at random were
' ' o e . '
droppcd from the’ oontrol group. A three treatment (trgining, contrast

control) X three time at test1ng (pre-, post-, and\delafEdzpost ) repeated
A 'S .
measufes .yielded a»s1gn1f1cant treatment (F 3. OQ, df = 2/96 p < .05),

“and time of tesL1ng (F 6 61, df =-2/192, p < 01) main effects as

and” intefractioniyeffects were nonsignificant. These results 1nd1cate that

. .-
4
I

—_
well as a treaLment X tJme of testing interaction (F = 3.68, df = 4/192,

01) ’ Simple 1 X3 ANOVAs were u§ed to, look at \hanges within a : ‘ﬂ

cx".
grouD across time and post hoc comparlsons were used to evaluate - T
‘\ . . ) # .

d1fferences betwcen two means w1thin the "interaction. 'The results of -

e . .
- ~

these comparlsons showed a s1gn1ficant increase in response time for
EE ) :
the treatment group w1th no. change for: the contrast ‘and control groups.

i

-~

Iﬁ should be noted that in Suhsequent analyses simpl mean effects and

2 ' . v
significant. These comparlsons were Just1f1ed on the basis of the a

’

post hoe comparlsons were computed even if ﬁhe interactions were non- *

'

priori experlmentah hypothes1s.. o = -0 .

. .
Analysis . of the MFF. error scores ylelded a 51gn1f1cant time of testing

main effect (F = 35 2 df = 2/192, p < ..001), However “the main. treatment

A3

, b
;/623 successful 'in increasing response latency, there was
<
had -
4 4.‘ ) ~
3 . / N .
' A 3 R
. S 10 » '

IR 4,”Résu1ts~and Conclusjons . - T

[
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no ,corresponding decrcase'in errors. S - o A -

-l

- _ f -

,:" Embedded Figules Test scorcs yiélded\a signiflcant time of ttstlng main’

. effect (F = 46 21 df-— 2/192, p < 001) an//treatment by time of tcst1ng

‘\‘ o

interaction (r =’2. 89 df _4/192 P ‘< .05). - The between groups maln effect

| el

'wasnot signiflcant. As can.be seen in'Table'Z, the'tra1n1ng group showed a ('
large improvement between the pretest and delayed posttest in abillty to
overLome a perceptual embedding conteft;J/Furthermore, all- three groups .h‘

. A . . . T
.showe 'sigzifscant gains, even though the increase was greatest'for the . i‘-

train g group. - . . . o

+

\f : :" Tables 3-8 conFain the mean sc9res fpr the Vlsual lnformation Processlng.

subtests for wh1ch s1gn1f1cant reaa&tg'wefe obtained" -ThePart—Whole Concept
.- - %

subtest»copsists of a series of four pictures of-famlllar obJects and six

.

L ) B - , e . /.{,.'
1 - questions desioned'to assess the child's understandinoiof part—ﬁholé;angi)sis. !
S ' T T 9 - ' ' f.
For example, the Chlld 1s shewn "a wholevpicture (e. g., stoﬁp}:and“i”)aSked

»why it is a whole stove. His/éer response 15 sggred 0 34 0 for a nogsenoe reCponce
e 4 <

‘ 1 for a-functional response gfbecause you can’ ceok on,lt"), 2 for a concrete
el [ .
-

response ("1t has burners'); and 3 for an abstract fesponse (”béfauée it has,

v ) . e \J\

all 1té pnrts"). ‘ - . L : .. x
» R oty : | W

The mean ‘score on the Part—Whole subt%st for each group is presented in

v

Table 3. Slgnificant main . effects and 1d}eractions were found for the total
M

‘... score. Sirple ANOVAs and post hoc comparisons indicated that each of the threev

. /
groups showed’significant improvement acrosg time; however, the training group
- y

' had higher scores on the post— and/delayed posttest than either of Lhe two

control groups. ‘icse ‘results suggest that children in the training group e
\ I { : i
‘have a ggeater undcrstanding oﬁ part—whole relationships after Lraining _' -
:- Table 4 presénts the data from the Hierarch&cal Analysi subtest. Both

s

the Eime of testing (F = 12.81, df = 2/192, p £ .001) and Lreatmcnt (F = 6 81,

o : : — . R o L
EMC/ ' < . B . o Y‘ 1i1..-. v l L v
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\ . ’ . BN ) . ’ ’ ‘\ '} [4 ’ \

& . ' . & -
e ‘ —]l-—f. - - ‘ Lo
e . N - £ .
, 'df = 2/96, p <. l) main effects weré éignlflcant and -the interadtion‘hpproachod
. * ' ! — ’

significance (F =2, 33 df 4/192, p <, ‘dﬁ) -As_san be seen in Table 4, the '
pcrformancc of the training group'showed a large improvcment over the'course

OHos

, A: C of the pronraﬂy’ In addition group differcnces on the pqsttest and - delayed

pos;té%t ‘showed that thc children in the treatment group saw ‘more. part-whole

‘ L 4
hierarchlcal relatlonshlps than- did childrcn in elther of the other two
A A :'groups. Thcse results are most encouraging sincc the cencept of hierarchical

., levels is . a d1ff1cult one for chlldren at’ this age and achieVement level to
_understand. Whereas children in the controi group would often\prgsent ,
relationships betwedn parts and wholes on the same ievel (e.g., nose, mouth,
. . A . . . K R .

., eyas, and ears; in a picture-ofpa_persén)' rather than at‘ifccessive levels
of the hierarchy;'children‘in the training‘groupfwere quite successful at
. 2 ¢ - . e ; . . * “'; ‘ 'a . " ) .

: noting that 'the "whole eye is part of the-whole face, and the whole face is
;oo ) - A Lo T ‘
part of the whole body "o . . ! o

. P . "“'1
4 } . PR }
,

K T Mean scores on the Ambiguous Conflguration subtest are presented in :
‘ o : ¢ -\‘

v

-~

Table 5 On_ this taak the chlld is shoqﬁ an array of colored pictures of -,

3"‘ “ familiar obJeets arranged on.a- pagewfxﬁefShc is then presented w1tH four paths. \
- 2 1««"” .

. . &
. . and asked to jddge wheLher Each path connects a11 the pictures on the’ page.

o . ~ B v s

Analysis of the scores from ‘the subtest 1nd1cated tHaL treatment by time of 7

- testing interactlon effect (F‘G{.él df 4/192 ns) andithe treatment main

U effect (F =.19, df = 2/96 ns) were nonsignificznt whereas the time of test1ng

Iy . . . X : . .

. . across time main effect was significant (F = 0 41 df . 2/192, p <; OOI)
.« . -
= T Comparisons among simple main,ef%ects showed that only the training group
/o ] :
. made significant gains between pre- and posttest, Howcver, for the training
\ 4 L \\, ’ . :
. . group the dccrcase betwcen the ‘post- and delayéd pOSttpst was significant ..
: n e
as~well. The fact that alD.three groYes °howcd a Qccline on the delayed
I

] e .

a .'posttest suvgests that ths form of t test may net-have;?een,asequivalent LY

-

”_&' tothe ,pre- and pq@ttest forms as originallv thought.' For the posttcstnat

. . :
. £ . 1 2 - ) - Y .

N & LY , « . , ° . . .‘ ™
Sl L A\ .- R - : Co ! . o '
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Tt - least, training was effective in improving the child s ability to scan a visual
} .
ae ,'\ﬂ '5‘ ! ,’ ¢ : .'.” . " .. . ) o - .
T anray in an organized fashion~* f; R _ . .
uM ) 4

In thc Paired Description Geometric subtest the child is. shown two

designs made ~up of geometric llnes and shapes five of which are exactly

.

- the same on both pictures.and five of which vary. Each variation is along
C Qe C . -

.one of the d1mensions of form, 517e, number, or1entation contour, presence/ ¢

f
. : absence of a 11ne d@'pOSition.' Two scores are derived the number of
. ,l differences'the child observes,'and how specifically the child is able to
-.J - L 3: " ‘.r . ._ . ) . . - R - . ' .

o accurately describer the differenges. The spécificity and difference scores
. - . bl . % . . .o -
T Y'are presented in Table 6 Analysis of the specificity score'yielded,

signiflcant time of test1ng (F =.36,90,. df-— 2/192, p ( .001) ‘and treatmcnt

3 a . . ) ) -

. (F =, 10 aﬁ,wdf 2/96 p 4 001) main and interaction (F = 5.87, df 4/192

'ﬁ:"‘j P <. Ol) effects.” Similar results were obta:ned for the deference ‘scores

of the Paired Description Geometric subtest. For both scores the tra1n1ng .
. F]

group "showed" signif1cant increases from pre— to post— and delayed posttesting, & -

~ 7

:.‘1 and the scores . %i post— and delayed postteSting were significantly greater

-

‘TV for the training group than for the two control groups.

/R~Ihe Palred Description Real subtest is identical to the Paired Description

a

Geometric except that pictures of real obJects rather than geometrlc ‘designs
. are used as stimuli “Results from this Subtest are presented in Table 7. Analysis
of mean changes for this subtest also showed the tra1n1ng group making

- significant gains across time and having significantly higher scores on the

t . 4

post- ~and delayed posttesting than the two control groups. According to the
ults from both of the Paired Description subtests children in the training

group were better able to detect slight differences between two figures and

once they had identified these differences they were better able to more

accurately describe their location and the dimension on which the variation

occurred.'_-i'lf~ o 13 - - . -

t
o,
LN
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.. : ) . :
corrected error and comprehenaion scores of the Gilmore. The failure to find

v

" a differential treatment ‘effect dn the Gllmore may have been due to practice i o

-

effect andfamillariryvuth the eﬁgminer. Since all children showed large
changes over time, it is likely that initial performance on thls oral readlng
‘test was negatively affected by hav1ng to read out 10ud to a s;xa’gé examlnera
On the post- and delayed posttestlng the chlldren were most llkely more at
‘ease in this situation and consequently their sco’\s improvedrdrastlcally

'

- In sanmary, chlldren who had recelved appxoxlmétely elgh* weeks of

"tutoring in small groups performed better on a varlety of v1sual information

ne

processing tasks and a readlng test than children in e1ther an attentional-
materials or a non-treatment control group. On boty’an immediate posttest
and a two month follow-up, the treatment group showed superlo1 performance

in th~1r 2bility to hetter understand part—whole relatlonshlpu, see the

‘ L4

hierarchlcal nature of thls relatlonshlp, and accuraLely descrlbe this
-4 -

hiefarchical relationship. In addltlon, the ability of trained children
to scpnfd visual array systematically and exhaustively‘improved as did their
ability to recall and reproduce geometric shapes. Improvement was also noted

in abil*Ly to see small dlffirences betwecn both geometric designs and real

pictures and to accurately descrlbe these d1fferences. Results from the

S 4 -

Pair Description subtests and clinical observations clearly indicated thdt

the children were better able to identlfy and focus on relevant dlst1nct1ve

)
"

eatures used to distlnguish two similar designs or pictures._ Finally,
perhaps most noteworthy was the generallzation of training effects to MFF
latency and Word Analysis and Competency subtests of the group achievemént test, sincc

a

performance on these measures received no direct training during the program.

.

S ¥
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3 Lo ‘ S Table 1 ‘
. Means for Response Time and Efrors on the MFF . )
o . * " < ! - . u, . N ' R o
S ’Totai Response . Time (Seconds) C_["otal ‘Error Scox.',e T
‘Group -  MFF _ MFF © = MFF MFF. - MFF.' ' MFF . :
. . N =33 Form I  Form II. Form III Form I  Form II  Form IITI -
’ BT Pretest ‘Eosttest Delayed Pretest Posttest Delayed
. s Posttest : - Posttest
X “Treatment  99.8  152.4 158.9 12.9 ° 8.6 . 8.8
‘ Contrast . 99.7 105.3  110.8 .  13.6 9.0 9.6
' Contrel . 100.6 101.9 - 104.5 12.9 10.’2') 9.1
/ v .
!
’l
7
-.‘-".‘ -
i
/ b
ot . [ .
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’ , Table 2
'Mean Number Correct on“the LChildren's.-}Smbedded Figures Test
. O B -
. . s : L
\ v > . . ‘ t
Group \ S o, Delayed = ~
N =33 y/ , Pre Post "~ * Posttest
Treatment 7.6 . S 8.2 . . 13.0
Contrast - 9,2 0.1 - 12.5
Contro . .9 4 11.0 252 5
J‘ )
) '
4 ¢ ' ’1‘
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Egan Scores on the Part—Whole Analysis Suhtest of
Battery

.’\\w,‘
; o ' aﬁhe Visual Information Processing Teést
e 3 : . . ) v
: " .
. ' Delayed
Posttest
N
11.7
“9.8 10.5

. Treatment =
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Contrast _

' d Control
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i &
kgl Hierarchical Analysis
Group B/ . o . '
N=233"" Pretest Posttest: . Delayed
) ST v Posttest
. % :‘.
' ¥ Treatment 2.3 4,2 ¢ 3.6
;o o )
Contragt o 2.2 - 2.9. 2.9
" Control 1.9 T 3.1 2.9
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. Mean Scores 01} the Ambiguous Configuration Subtest-
the Visual Information Processing Test Battéry'
- - v-'J -t . . -v-,, \ |
— ? P 1] ., o
. oo 3 Delayﬁeﬂ .
' Pretest Posttest = Posttest " - :
4, : : . i :
8.8 R N
Contrast 8.3 .8
"« 7' Control 8.1 . 7.7 -
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: - TR P
Mean Scores on the Paired,Description Gedmefricf
' . ’ . L ' T
Subtest of the Visual Information Processing Test Battery;
. Specific and Difference Scores

© _Paired Description Geometric- Paired Description.
. ' Specific . ¢~ Geometric Difference
*G{pup . _ . ' . . . o
‘N = 33. Pretést Posttest’ .Delayed ~ Pretest, Posttest Deldyed
S ' + - Posttest J S Pocttest

.

. Treatment 10.7 173 . 16.6 *20.7 ;4 266

-

. Contrast 9.4 ﬂll.8 _ 13.5 B ' ’,19.4 .,ngl ‘ 22f}ﬁ'-‘

Control - 11.0  ~12.2 .+ 13.1 19.4  22.2 . 21.2
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Mean Scores-on the Paired Description Real Subtest
e "~ of the Visual Information Processing TestQBatterz: .

wo -

.

A ’ : Specific and .Difference Scores.

"Paired Description Real-Specific Paired Description Real-
: ' : Difference  -- o :
Group

: . : ‘ : Deléyed ) . " Delayed
N . 33 | 'PifFESt ~ Posttest ‘Posttest ‘Pretest Posttest Posttest.

Treatment 0.4 1#.2 C 137 16.3 F1S.4 21.1
Contrast . 9.1 . - 9.7 11.2 15.2 . 16.9 17.6

Control . 10.6  10.8 12,0, 13.3 17297 18.3
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