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tEUTUkE PERFORMANCE-TREND INDICATORS:
A.CURRENT VA1UE'APPROACH TO HUMAN RESOURCES ACCOUNTING

REpORT:I

fl4TERN4 CONSISTENCIES AND:RELATIONSHIPS 7
,i),TO PERFORMANCE BY SITE*

PatriCia A. Pecorella,
David G. Bowers .

.4

An 'organization ts an open social systeM,'-which means that it 'fUnctionis

'by,receiving inputs.of resources and energy froM the outsidb world, converts,

them by a throughput,processto a coMmodity or service which it then exports

into the'environment in return for'replenishment of its resource input.

,In-greatly/oversimplified form, one might view the Navy in social systems

terms as receiving inputs from Americanisociety in the fOrm of manpower
0

from the civilian, populatibm and money appropriated hy.its Congress. The
.

,Navy 1:1-its functioning convects.these resources int,oan'output of defense

of%the nation, which it "exports, " .in the Sense that it makes it visible,

-Oresent, and Useful in the world.

, In the Navy, as in any system, not f the input appears at the ehd

of the cycle in'the form of output. Some ofthe:input must neceSsarily be

consumed in thd.throughput proCess itself; that is, some proportion mutt be

Aiverted to maintain the organization. The more of the input that must be

- so diverted, in relation to a given outPut; the less effective the organiiation.

is. Thebefficiency.of therthroughput process, therefore, largely determines

.*A_more complete-conceptual statement of the issues involved in current value
human resources accounting:may be found in Bowers, D.G.At Pecorella,
"A Current ValUe Approach to HRA," Accounting Forum -105,-45 (2), 25-40.
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the organization's effectiveness. What organizations -- their leaders and

key: deci si on-makers do by ,way of managi ng ,and utilizing thei r manpower

constitutes a significant portion of this throughput.process ahd thus.is

likely :to have a substantial impact on,,the possibilities for improved.
,

system effectlieness, Yet, to even the most casual observer, signs of the

underutilizafion and disaffection of our nation's manpower have been
4

apparent: UnemOloyment, strikes, and other manpower problems haVe become

; almostidaily news items.
v

.4

If hUman resources and their effective utilization are critical, and they
. /

. would appear to be, -then the question of why that utilization may not occur

requires an answer. Certainly it is not because today's worker is less well .
% . A A

, prepare'd, educated and trained (although it,may well be, that he is "Over-
)

-
prepared," ,i.e., that his job has' not grown in Ways comensurate with

, e,, .
e

. l
arivances in his education and training). Nor does it seem that his opira-

tiOns and desires have diminished;-far from it.

The problem may.well be that contemporary- organizations have adhered,.

and continue to adhere, overmuch to the canons of a managerial system from a

somewhat. earlier epoch, a syktem which believes that effectiveness can be
*

,attained (if not guaranteed) by merely (a) demanding particular outputs and

(b) 'manipulating various aspects of-the arganization's technical and _reward

syStems. that seeming, short-tenn.gains are realized by these practices is

'undeniable. ,Headcount reductions generate imediate and lower 'payroll costs;

faster equipment does, indeed, operate at g-reater speed. Yet, what seems to-

gounrecogtiized aMong those who rely upon these practices is that short-terM,
gain rba'y well have been spurious , that long-term di sabi lity may i.nitead be

tie $the resul t.

,
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The'gitUation is perhaps most clearly illustrated by, what may be, termed

the "contingency paradox." A rather substantial. bo'dy of evidence inditaies

thaf better cost performante.occurs under a more open, "partitipative,
1 .

management system than,Uhder a more rigid, "autocratic," tightly, directed

one. Whdn the question is poed dfrectly to thdm, senior managers tend to

veri fy' this finding, in their experience. . Yeti confronted with a need' for
_

higher efficiency', managements typicality move toward what has been showk

to be a less cost effective sytem -- the rigid, autocratic one: -(Likert, 1907)

In a similar vein, LawrenCe and Lorsch 4)969) have poinied to the impor-.

tance to organizational strOcturesof the envtronment in whibh they occur.

More fluid, unpredictable environments require 'internal flexibility and an

.ability ,to coord- inate creatively: Stable-envWonments, on the Other h d,

permit more_regimerite4structured. forms torfuncpon with acceptable

effectiveness.* Yet whtf we have termed the ".contingericy paradox" *ears to

operate here as' All. Organizations whose envi(ontlentt become more fluid .

and less predfctable seem to turn toward MOTe "bureabqratic" ways in

their attemOts toqope, not tOwardmore flexiple onet.
N

f
P.: Ai least one veryplausible explanation is that thq r Vce Persists'

because the information system& which service arg nizational. managers and

key decision makert are deficient in content rictjoh. These systems
,

conimonly provide, largely or eicclusively, readin upon eVents and conditinns
,

._

at the outcome stage only, e.g., detailed statenients qf production for the

previous .month: No indication is, given as to what conditions and events
.

,

led to the reported 'outcomes, since these tystems _traditionallY o not itiQude

information about what the human organization is, how.it 'functions, and how

this 'is related to events .at. the outcome stage. Secondly; conventional
44
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. 4

. .

information systems contribute to a time-lagwarp in/Organizational evaluation,
.

since they focus .alMost exclusively upon ilort-tell,m,outcomes. and:,provide

.

' littly or no data upon the relationship of'short-run dollars.to the longer-. -

range outcOmes'of-the, organizatiOn. Without these:additional kinds of -
_t

' infdrmation, constrIctive corrective.action on the part of .manageMentbecomes
.0

exceedingly difficult. Thus, management oftentimes relies upon. arbitrary.
. p

6

practices which provide short-term gains at the Sometimes subsiantial cost of

long-run effectiveness or even gurvival.

A more'adequate approach wou]d recognize: .

.(l) That an organization has/a social as well as a technical

system, a sAtem Wfiich tends to grow.in cmplexity as

-.
the techni.cal system4hbecomes more automated.

(2) That, with increasing complexity comes greater lag time;
A.

that is, the effects of todes human organization

practices arelelt farther into tiie future than-is true
,

in Timpler instances.

That, in such circumstances, the management information

system must ptoride to managers inputs-'concerning the

imOact of present conditions upon future outcomes.

,,
. .

...

, An adequate information syitem, then, needs"t6 includeassessments of',.
.

. cdtrent human resource management pri actices-And the way in which these are0.

related to the long-run 'success ot failure Of an organization. These

addiOonal inputs would make/it possible to assess the *pact current manage,

ment practices are likely'to have on futp-ri effectiveness. In other wOrds,

- . .

, ,

this information -- when compiled al presented aT'opriately 7- would operate

"future performance.trerid indicators." Such trend ihdicatchs would give
. ,.

8
.



management :lead timejor taking corre,tiv atVon and would pin-point

specific areas of'61e'human organization lo be imprOved. In addition,%the

.

Wortance of effective-1i/ rittnagll'i.hum'an reSources Would become more obvious
,, .

/

to.key decicion makers; 'since the state of the huMan 'resburces Wbuld be

tied to familiar measures of effectiyeness (e.g., retention.rates or
. .

operating.costs)'. .: ,.'
.

'c., A ?

.
In a proVocative buf opkiionaily ignored' article some 25 years ago,

. -.. 44 O. \

Brogderr&-T ylor,(1950) proposed j'the deveTopmenf'of an Overall index Of'Al,
, .

employee' alue to the .. or.ganization. They,,wpfit on to suggest that an
.

.0
.optimal criterion eature (in their VieW primarily for personn0 sflection

and.training) would;consist of dollar units, dettormined on sa cost accounting-- , ......
.

bSsit, .While these authors ''coribernS antedate social -systems theory and

were phrased in terms:of individuals0 jobs, many of their: Crucial .points

seem eitendible torôus, organiiations, and cpllective tasks. For example,
),., .

they Say that, as.a.preparatory steO in criterion construction, j6bs must be
,.

. , . .
, .

.,
.deffned,An order to "identify a group of workers homo§eneous with.respect

, ,,, ,

*ei their dObufieS:" (p*A 135) In our MI :presentwork., uch-homogeneity

is still seen as an lmpora9t requiTement, but, since'an organizationalf

rather than an individual task, focus is taken, it is hoMogeneity with respect

_ .

'to reporting relationshfps that is.valued. The.i also state that a criterion

should be related to the general objective of the organization and--that this

objective, at least for work organizations, translates into overall efficiency..
P

form, this seems quite close to the igmt/output ratio ncriterion seen

0-ultimate in social systems thinking. Furthermore, the necessity.ot

cause-effect sequences, extending across time and therefore involving both

lead and lag aspects, is impltcq in the imOrtance they attach to "tracing out"

9
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the connections b tween job-process and job.-produCt. Finally, they provide.

a clear argument favor of the "dollar driterion:"

Two distinct advantages of the cost acCounting
technique may be identified: .(1) *all Measures
are Made in or translated into a single, meaningful
metric -- the dollar contribution to or detraction
from the overall objective of the sponsoring
organizatit; and (2) the resultant determination
of the two tance of each element in terms of its
standaid deviation. These two characteristics of
the cost accounting approach completely sOlve tale
problem of com6ining criterion elements..4. 147)'

Also appropriate as an antecedent tO the'present work is. a-body of

reearch aimed at developing a personnel status';;.intleicofor the Navy:
4

(Dunnette, hiilkovich, & Motowidlo, 1973; Borman & Dunnette, 1974.)-

Be9inning with a conference of scholars drawn frbm various fields, ihe

investigators set as their task deriving a personnel statds measure which

was:

. . 0
a: single index whose componnts remain retrievable

oh a scale whi.ch pginits cross-time comparisons and
which is evaluative, not Merely descriptive

'computable-from accessible component
,

...capable Of providin9 estimkte,s for rginizetional
entities, not just Tol Single Lindividuals

sensiti-ve to major fluctuations, but resistant to
minor ones

credible to 'and easily interpreted'by a lay audience,
..and reasonably resistaInt to f dg ng.

Using the policy capturing method with a group of Naval. officers drawn.
the' Naval Postgradua4k School, these investigators identified what,

in the Iddgment of those offi cers, tere the niost important possible. com-
%

bonents. of a personnel ,status index. While some 9 potential indicatOrs

were examined in-terms of their importahce, reliability, .generalizabiiity,

19
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accessibility and fudgeability.(anethe 'regults-Oere subsequently factor

analyzed0 a close yeading tndicates that'on-l'y nine 'measures fell in the top

third of _each array on the five rating crit2kria. i-lhen their factors are

reexamined in th,is light, it seems clear that tliree components stood but

the officers' Wads as impgrtant 15otwitidl &dicatorsi.
. (1) Retention rate, as measured by reenlistment and' itability-

.

t i s ti cs ;
, 4

(2) Discipline, as me.dsured by unautOoriied absence rate and

rate of lesc-than-honorable discharges; a
.

(3) Readiness, as measure d:by manning level and maintenance

4 '

ratings.
.. _

.

To these wece added a fourth factor whose nature seems more "input"

than %utput" related, a measure of avera§e' aptitude, loading on intelligence-.

- .

.i test scores, numbers ab)e to paSs, rating exams, arid the ltkee
0, ' ../.. i.. . .

Whateve'r the measure is thatlwe starch for, thg 4trdrigX% shortconiings
.

. ! . -4' .-;. V7to.,
.

.
T'Z V44). '

a rt 0 ins ts of these eprlier effoqs ,suggest that itAhguid consider:
. 1 !

the sequence of events .whicri occur in-organizational,
functidntng; -

that, these events lead tO an ultimate criterion of
overall effitiencl whose values are perhaps best
expressed. in the- dellar,terms of Cost accounting;

that a lead-and-lag timelfocus permits one to assess
the ,likely tmpact of..present conditions'upon
future outcomes. '

.

.,. ,

More recently, attempts"to gather and compilejhe.necessary, information
.

. 0 - ,,

./ .have been
-

termgd, fbr. simpl i lity, "Human. Resources Accounting. " (Herman-son ,
,

1964) To date, three routes, or methods have been conceptualized. A formal

'initial statement of these three'approaches is ,contained in A joint .

, ,.
. publication by three scholars who, !Joe siksequgtly' pursued independent efforts

in the development of the first two, i.e., the "Incurred Cost" and "Replacement

Cost" imethods.

1 1
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(1) The "Incurred Cost" Method-- 'Measuring the amounts already

investedLin the hirmam organization*(Bnmmmet, Pyle,.4&
,

,

Flamholtz, 1968; Pyle, 1970*, 1970b).
A

a(2) The "Replacement Cost" method --'estimating the cost of

replacing the.organization's human resources (Flamholtz, 1969).

: (3) The ".Curr^ent Value" method.7-'est4ating the.fuiure productive
a q

Ootentiai of todks human resources (Likert, 1967; Likert,

Bowers' & Norman: 1969% Likert &Bowers, 1973).

All three human resources accounting prOcedures have the same major
-

Rurpose: to assess the Value of the humanaorganization. They differ from

one angther-in comparative foci, however-a( .The technique of estimating the

present value of hUman resource (the "Current Value" method) emphasizes th

value" of a iruiran organization wkich isi-well managed and maintained, wherea§
.

the'tther twoapproaches emphasize the importance of attracting and retaining

-
, valuable human resources. The.tWo.latter approaches focus upon-persOnalized

-, ,

'

records, whereas the-"Current Value" method is likely to fbcus instead upon
-

unit-level records. Finafly,' the4"thpurred Cost" and "Replacement Cost"

metRods attempt to asess the..4Xr.ifue of the organization's turban reso rces:

.

--.,

However, the "Current Value" methdg is designed'primarfly to. predict

e , ts /
in future.productive"pot'ential'that will result fiTm a human organization '

wyj.ch is "better" or "worSe-today ttian it was at a specified:tilme in the-gast-..

The objections which hAve been raised to the concept of human resource's

accounting are siMilar in form to those which have been raised Concerning
,

social. indicators [mire generally. Basicilly,these revolve around'two somewhat

contradictory stalements: (a), that it is not,feasible, and (b) that it is

:
,..feasible and should not be udertaken'on ethicat grounds. The first of these

-1.2
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two ordinarily. takel the foriflof the ;View' that human relationships, motiva-

. -

tionsbehavidrs, and atflitudes are mot capable of beins measured with the

degeee of aCcuracy. The second of theity objections is most often
.

.

stated. in
,

terms o:f heljkelihood that brash attempts to assess,the value

of human resources may'vroduce side effects which will decrease the-Value
a

of those very .resources.

For the most part, real-world efforts to develop a system of human

resources accounting have employed one of the first two methods cited --

.i.e., a "cost" method. That tilis is true seems- largely attributable to
.0

a

the, facts tat (a) they have relied for their data 'Upon iexisting, conventional

a/

.

atcounting records and are tniis lessolikely to be 'unacceptable to the

`.accounting profession, and .(b) the volumes 15f data required for the third

.(current value ) approach have been unavailable to most investigators.

. In part, the current value versus cot- dispute reflects an underlying
-r--

dfsagreement betweem, economists and accountants. Historically and substan-
.,

tively intertwined, these two disciplines nevertheless have some rather

crucial differences concerning value attributiOn. Economists ofted fault

accountants for_being too focused upon, past history, to the exclusion of

future prediction. Accountaits, for.their part, have an aversion to sampling

and probabtlity statistics, insisting instead upon the _greater validity that

is presumed to accompany methods wnich encompass all available data (Caplan

& Landekich, 1974).

Thote4ho have taken a reasonably detached view of human resources

accounting id the light of this debacle seem to have concluded that the
-

current value approach (more consonant with the views of economists) is

- theoretically preferable', but probably unworkable Oh the already-mentioned

grounds of inadequate measurement capabilities..
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Were it to be possible, however, thea say that the Ibllowing two

step procedure would be/required:

(1) Estimate the amour* and timing df future b nefits.
,

(2) Estimate the p t valye of those futu e benefits

(i.e., multiply them by a disCount fac or):

(The present research fdcuses.on the'value of providing "future

performance trend indicators." The goals and principles are.,consonant with

those pertaining to the "Current Value" approach to human resources accounting.

However, the focus is upon providing additional inputs to managenent informa-

tion systems in, general, rather than to accounting systems specifically.
_

For this reason the .phrase "future 'performance trend indicators" is deemed

more appropriate than "human resources accounting!' and will be used:henceforth

in,this report.)

Stated in somewhat greater detail, the ability to provide accurate

estimates of the current value of human resources depends upon the following

Gopditions (Likert & Bowers, 1973):

(1) 'The availability of scientific knowledge which identifies
JO

key dimensions of human organizations;

(2) The adequacy of methodology instruments for peasuring
4 '
.plese key dimensions;

f

4

(3) The availability of reliable and valid performance data;

(4) the availability of knowtbdge of the relationships between

411.

key dimensions of the human organization and performance

outcomes;

(5) The availability of knowledge of the persistence of

in the human organization after they have occ rreft'

(6) A statistital technique for computing the current,value of

the human organization.

14



Only when these conditioriNre Met will there be.adequate information about

the'present state of the human organiation and about the relationship

betweew'characteristics of the human organization at present and future

productive performance by it.

Key DimensiOns of the Human Organization and their Measurement

(Conditions 1 and 2 abqye). The body of scientific knowlpdge about how

orginizations function takes integrated form as a theory or model. As such,

it is a sfmplified representation of com0ex'events, structures, experiences,

and 'relatiOnships that are presumed to occur in the.real world. The greater

its fidelity-to reality, the-more the model is a.reliable and valid guide:

An earlier'Publication (Bowers & Franklin, 1976) has proposed several

criteria for evaluating the worth.of such models. For the purpose presently

in mdnd, as well.as for general suitability, a model should be:

Applicable to the currgnt setting;
.

Reasonably comprehensive in scope -- that is, its ,

content should approximate the'content of the real
world events and processes that.it purports to
represent;

I.

Fairly precise in-its predictions, that is, fairly
clear in its cause-effect,impliCations.

SeveraT'theories in the psycholOgical literature propose conceptual

odels.for,understanding the fundtioning-of human- organizations. However,

ew of them in our judgment meet to an,adequate degree the Criteria just

Cited. Most Of them lack the necessary comprehensiveness, focusing instead

upon one or two isolated constructs, suCh,as "motivatioe or "interpersonal

fllations.." In addition, very few of them focus upon the causal flow of .

ents id organizational functioning; that is, 4erif few focus upon the

stiOn Of What behaviors and attitudes of which organization Members at

15
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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

requiremeni (among Others) which is.critical to any ability tb forecast

shifts in productive capability on the basis of changing properties of

the human organization: a model must be in place which describes,the manner

in which the several dimensions interrelate across tjme,

A notable exception to the general lack of causal flow propositions is

Likert's meta-theory, which places constructs in a caUsal-intervening-end

result sequence (Likert, 1961, 1967; Bowers, 1976). Briefly, organizational -.

climate and managerial leadership are viewed as the major causal variables,

peer leadership and group process as intervening variables, and satisfaction'

and performanceas end result variables. Figure 1 shows graphically the

relationships'among these variables. This causal flow of events takes place

widia a framework of the organization as a system of overlapping,groups.

(The groups are described as "overlapping' because for all persons below, the

very top and above the very bottom of the organization, each is a member 9f

two groups simultaneously; he-is a subordinate in the group imnediately

above and a supervisor in the group immediately below.) -The dual membership

licit in this fact serves an integrating or-linkage function for the

organization, that i$, it serve$ to knit together the functions, purposes,

and needs of the various parts of the system.

Equally important is the fact that the theory is supported-by a wealth

of- empirical evidence -= indeed, it represents a crystallization fn conceptual

form of a largevolume of empiridal findings. In this sense it i appropriate

to the setting in which we undertake presently to use it because it was

derived from tuch settings over the years. Its comprehensiveness has been

at least indirectly assessed by comparing the content listing of its major'

16
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written representations with topical *abstradt.listins for the ortganizational
6

area. The results show what we,judge to be an adequate degree of overlap,
e .

66-percent. (Bowers & Prankl in, 1976) Be9ond this',.'its representativeness

drawupon the fa1 ct that, during the:thirty or more years that its forMulation
. . ,i.

has: beyngoing, ota haVe been,drawn from more than 200 organiations in,-
all

..,
,busl-ness and government life. Its apPlicabi lity .to jrtilitary..-,

se..--rit'''' en tested as Well, (Bowers,1975a; 1975b) and its major causal
i

'6.

st%eØ Iave been examined with cross,-iime and crcAs-echelon analyses

(rranklin, 1975a, 1975b). As a model'; therefore,. it includes what.,p great

deal of researéh has shown to be key dimensions of the human organization .

andnplaces the.causal-intervening-end result sequence suggested ,by
,

accumulatedli ence.

A survey method has been developed by Taylor & Bowers (1972) for measuring ..
the ma3o1s conttructs included In Litert's meta-theory with .reas:etab

efficiency, accuracy, and objectivity.- It Utilizes' sta Trachine-scored

,questionnaire entitld the Survey of OrgantzatiOns (SOO).- Thi instrument
.-

.includes 16 major indexes and, Over thepast eight.years, has produced in

its various edit-rolls data, from 24,000 persons in 57 different organizational

sites. For each item and index, national norms have been established based.
\upon the total population .and hierarchically stratified subsetseof respondents,

permitting the state of the human organization' f

criteria at whatever level these criteria exist. In this form the questionnaire ,

.'heeen used extensively and quite successfully for th diagnostic and
2 Alinformation-teeaback purposes within organizational develop ent studi

3

Utilizing Likert's meta-theory and the survey methodOlogy dev

measure its principal dimeniions, we believe that conditions (1) and (2)

related to performance

above can be met,

18
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Availability,of Valid Performance Data (Condition 3). Ability to

identify and measure the:characteristics of the humanArganization (or at

AOleast a limited array of principal dimensions thereof) is but half the

equation. The remaining half concerns the availabilitylof measures of

organizational subL-unit performance which'are.ultimately capable of beingb

tied to dollars.

A number of classification schemes, distinctions, and definitional,

'nuances have.been advanced under the -general rubric of performance, or

the "criterioh'problem." Admittedly the probleM of deciding just what

constitutesAhe effectiveness domaivis a thorny matter, subject at least

as mucii tdrqhe orientation vicissitudes of the conceptuaiizer as to its,?.

own-intrfnsic properties.

Still, if the purpose of the defining pro4ess is to identify basic

asPects of the capacity of,the organization (and e,ach' cif its sub7units) to

%do its work, the basic dimensionality might be proposed in a quite

straightforward fashiqn. There is first 9f.all, the volume of work done.

SWe are not ordinarily -concerned about straight volume, however; inAhis

c/ sense, sheer volume is a nonsensical criterion of organizational effective-.

'ness. That a large manufacturer produces thousands of bicycles and Joe'S'

Bike Sho0 dozens does not necessarily,make the formef thousands of times

more effective than the latter (although it may in fact be so). A large

,,,producer May be.in the process of going bankrupt, while a small competitor

maket a fortune. _There are, of course, times (e.g., World'War II) when.

volume alpne is imimrtant. But in most instances,, we prefer volume in
t.

relktion'to something,else, For,example, volume divided by number of

personnel would be a'better indicator than voluthe BA that is'stilL,

7'- not acdeptable since we may imagine a manager who succeeds in producing' te.

19
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as many Units of product with, more people who are less skilled and in

toto les costly than his counterpart in the next department who is abie

to produce the same nudier of units With somewhat fewer people, all of

them at a much higher skill level and a far greater total cost. A much

-:. better indicatoris volume.in relitiod to sire expected level, standard.
V

or capacity.

The cost of doing the work Or" providing a serifice is anOther basic

dimension of-work. Cost alone is nonsensical, however. Cost is'absolutely

higher when-more work is done, nil wAen no work is done at all. Here, as

,before, it is cost in relation to some level or standard that is important,

orainarily a volume standard. . .
. ,

Quality; another basic dimension of Work simil rly stands not alone,

but id relation to some "tandard. We are not in our efforts, however,

interested in devising an organization capable.of proaucing only one

absolutely perfect unit, reg rdless of cost, but an organizatioh capable

Of producing as many units a possible of the highest possible quality
.

at the.lowest possible cos that is, we are also interestdd in efficiency.

Although different orgiz.tins may establish different cut-off

..pointslor sacoeptability on Volume, costs, quality, or efficiency, reflecting

.different patterns of internal eeds an&external requirements, it does

seem at least possible that'we might consider some standard array ofeffed-

tiveness indicators to include:.,

.(1) 'Volume as a percent of capacity, or, alternatively, as a

percent of schedule

(2) Cost per product unit

(3) Quality as compared to some standbd

(4) Efficiency, that (qua1ity x volume), iyided by total

cost.

20
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'All other dimensiotis wotild then enter as criteria because they are pre-
d .

cursors of one or more of these measures; for example, absenteeism is .

costly; dissatisfection lead's to costly turnover, etc...

Those familiar with the field will note that this scheme classifies

such ,"people" measures as- ','-identity", "motivation", "satisfaction", "morale",
4

and "revitalization" as i)(termediate,rather than end-Iresult organizationel

outcomes. This does not say that they are unimportant; it simply says that I
they are penultimate, not 'ultimate, criteria Of effectiveness for work

, organizations. This.notion of performance critei-ia, as falling into a
hierarchy Of outcome;Nas been proposed -by other researchers, as well_

(Seashore,,1965).

In a recent article., Likert and Bowers (1969) suggested three .eatego'ries

which may be considered in-this scheme as penultimate criteria of effective-
ness: Attendance, ,Human Costs, and Development. The importance of

- attendance is obvious, since an organization cannot efficientily produce the

goods and services it exists to provide without a rgletivey stable and
reliable work force. aof course,. a certain amount of absenteeism is expected.

/

Some degree of turnover may be'desirabli if it provides a means for intro-

ducing into the system new people 41,th different, but functional., orientations.f
However, the Organization would b6,- on shalv ground indeed if one could

not predict tlhoaland how many) would work from one day or week to the next.

Secondly, it is dysfunctional to have emp'ioyees physically present

but not able or willing to work because, of debilitating or demotivating
-

conditions on or surrounding their jobs*. Thti), organizatiOns must-be

concerned with the indirect human costs associated with various management

styles, work Methods, and physical working conditions.
-
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Finally, an organization that remains stagnant in an environment

characterized by changing demands and competitive conditions is not likely
_

to remain solvent'for any exteride0 period of time., Organizational leadr's

4 .

must be tpncerned with the development,of resources (manpower and other)

-

in ortier.to ensure the innovativeness, foresight,' etc., necessa'ry -to

,maintaTi,a favorable market positioti .

fIt.seems reasonable to assume that iii most business, industilial,
. 1

military settings, measures germane to the four generic categories (VOlume,:

Cost,'Quality, Efficiency) as well'as the Renultimate ,categories (Attendance;
0,

Human Costs, Development) earl -be extracted, generated, or apbroximated
, ,

from-pgrating.recOrds. For each category, several measures may be imagined.
ss

The list below, offers examples for each of the categories:

,

.Ultimate Criteria;

Voluffe of Work

Volume of output versus a standard
A.

Market penetration

Cost

. Production.costs versus budget
Production costs attributable to waste.Or scrap
Down. tiffe

Quality

Rework ratio
Accuracy
Customer returns
Customer complaints
Repeat business
Rejection rate-

Effitiency

Performance versus schedule
iPerformance versus standard
'Rate of earnings

,22
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Penultimate Criteria:

Attendance

SiCk leave and absence
Hours worked per week
Retention and Turnover

Human Costs'

Satisfaction
Motivation
Physical health
Psychological heal
Tension
Stress'
tConflict
Grievances ,

Disciplinary actions

DevelOpment
4
Y

Growth in volume
Manpader develOpmeRt

,

Innovation
Organiiation improvement

On the surface, gatherpg this informationwould seem tO pose little

Or,no problem: AmeriCan 6pganizations typically generate a plethora of

'\dopments,'records4-and pages of numbers concerned with performance. Yet,

a recent large,Anulti-organizational study experienced great'difficulty

in obtaining:high quality And appropriate measures of performance (Bowert,

1971; Taylor yBowers, , 1973). Stated most.bluntly, Ainerican

business.and industrial firms collect and tabulate reams of data for

purposes other than the guidance of operationS by those who must manage

.them. pan are collected for wage payment purposes, for,benefit entitlement

.calculations, for agency reporting purposes'', forstockhold,er report purposes

--,in short, for a number of itxtra-operating syAem reasons, but all too, #

. infrequently for sub-Unit luidance.
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The calises cif.thi situation would seem to be manifold. In some

Jr'

instances, organiiation; appearto be prisoners of a surveillant-suspicious

system% 'Effectiveness statistics are regarded as privileged, potent, and

dangerous bits of information, to be concealed, even from.those persons
,

whom the.organization relies upon to see to the attainment of the'vaTued

nigmbers. In other instances, organizations wodid pe only too willing to.

share the itformation,, were it aTready part of,the tabutation system, but

'1"headlcounViresssures have so.reduced.manpower available for that task

that it is no longer physically/possibleto obtain them.
r

1'n moS1 such instances,'however, the data are retrievable, provided

4thatexterna1 persons who have,an interest in obtaining them (a) are

*.trusted, and (b) have financial support and tiffe to do so. In our

experience both of these requirements seem capable of being met.

Mbre.serious are certain other constraints. The validity of perfor-

marice data is-westionable when the following practices occur:

(a)- Changing standards or'fAses differentially from subunit

to _subunit or period o period,

(b) fflaintainiftg common standards for all subunits, but in

situkVons in which the work nature or mix has changed

over time drastically and differently from subunit to

subunit,

(c) agglomerating performance information.into cost .centers

which bear little or no resemblance to the real

orpni a t' ional operating Structure, and

(d) relying upon collection procedures which systematj.cally.

distort reported results (Taylor & Bowers, 1972).
o
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In a slightly different. vein,, if the or,ganizational, unit for whi eh the

estimates are made is one, in which ,the.control..and, reward systems encourage'

supervisory and non-supervi sory employees to protect themsel ves -by

deliberately reporting inaccurate performance data, the estimates of. .

changes from pei od-to-peri od in Al be° current dol lar-val ue of the -human
4 ,

organization will be less accurate, because the performance data upoewhich

they are, based were invalid. Ttie potential problem of 'performance data
. ,

reports being deliberately "fudge& is not uniquely relevant 1S9 developing

future perforMance rend indicators, however. It presents problems as well

for traditional accounting methods and report u(ed to assess the
e

short-yun profitability of corporations. Nevertheless , an important research

objective should-be to investigate the, validity of performance data to be

used in developing trend indicators.

-Availability of knowledge of the relationships between key dimensionsp

. of the human organization and:performance outcomes (Condition 4)."' In the
g

. period of the middle to late 1940's, researchers and practitioners in

cbnsiderable numbers came to believe that employee "morale was a precursor,

of productivity,, a notion' which came into question 0,, a decade. 'tater, a'

) relationships existed.

However, research in recelit years has suggetedir that the original

number of reviews/indicated that no sUch 'simple, consistent, dependable

notion, while essentiaTly correct in spirit,,was too oversimplified to

be demonstrable. /Among the reasons for the \earlier absence of observed

dependabl e rel ati onsh i ps woul d appear to be -the to) I pin g :

9
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(1) All too often,.the wrong'Variables received attention.

In sone instances humad-Tharacteristics too far removed
0

in the causal chain (e.g., personality traits) were simply

averaged-and related to formance*. Dn_other instancg,
.

.-appropriate thatacteristi were Andeed tapped,- but Imre

-.4
immersed iri'many inappropriate.Ones,

4 (21 In more istances than not, measure were constructed on

ad hoc basis, with little or no attention paid to their

reliability, much 'less to their constructvafidity within

sgme meaningful theoretical framework.'

(3) Lack of awaTtness of the fact of lavtime 7- that today's

organizational characteristics produce tOrnorrow's (not

today's) performance ---led to selection of inappeopriate

criterion peripds-i.

1

Methodological traps were fallen upon ay too frequently;

such as relying heavily upon self-report descriptions

from.a single person. e-

( )

ON

The measurement method and its underlying theoretical rationale which

are drawn in the present studY seem to avoid most of the problem just
.

cited. Reliabflity coefficients for the survey m4asures contained in the

national normative array have been known for quite some tine and,have been

published. (Taylor & Bowers, 1972) That same volume presents' evidence of

construct, sconcurrent and predictive validity, to the extent that such .

evidence was available at the time of its writing. Subsequent studies have

reinforced the *elusions reached in.those analyses'. As the evidence

A 26,
.0
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presented 'in'the just-cited manual indicates, 20 to 30 percent of all
icients relating SOO 'indexes to measures of efficiency drawn from.

'operating records are statistically significant beyond the,

ercent level of confidence. -The majority of these coefficients fall
,

between .25 and .50, with a few-reaching values in the high .70:'s and low

.80't.. Similar results ex.ist for measures of attendance for these same

organizations. A somewhat different form of presentation, one which serves

to suggest the potential of the findings. for current val up human resources
,

accounting, appears in Table 1.

..-E4i,dence of significant relationships of these measures to Navy perfor-
-. r

-mance%triteria is also available. Relationships of SOO measures to

reenliftnient rates arid to vailidated reenlistment intentions of individuals
I

haiie been*monstrated by Bowers (1973). Analyses relating these measures to -

indexpit of:actual retentiOn and readiness have also been conduCted (Franklin

Drevic3er:,.1:97§; Drexler & Frankltn, 1976). Finally, relationships to,

distipli.ne rate have also been establ hed i(Crawford. & Thomas, 1975)

When the problems listed at the outse- of this section are taken into account°

and solvetl, as we feel they have irrsome .substantial measure been in the

data sets and analyses just desv5ibed, the likelihood of finding meaningful
<

relationShips i4reases..

. The _persistence of changes.in the human organization after they have
.

' I
occurred (Condition 5). If the relationShips between characteristics of

organizational functioning and performanCe criteria are indeed meaningful,
6s.,

and it -improvements jn thesecharacterisrtics are to contribute to increased .

effectiveness, there must be evidence supporting the durability pf changes
Iv, -

in them. 27
-;



TABLE

ORGANIZAlIONAL SUB-UNIT PERFORMANC/ RANGES

FOR A SUBSET 0,F ORGANIZATIONS, SOO DATA FILE

Organczati.on

Performance,

Measure

Best*

Unit

Worst**

Unit

Grievance Rate .00 29.50

(9-month mean)

Absence Rate 1.70 , 17.50

(9-month rate)

, Efficiency 15.90 36.90

Renewal

Bus. Cost;,

Ratio,

Worst/Best

10.29 to,1

2.32 to 1

.27 .99 3,67 to 1

41:$,
:New Business

.,\, ,

CostPerfort 6.01 to 1

Total Variable,

0

Cost PerforMance 43.20 142.00

Total Variable

Cost.Performance 75.10 176.10

Total Variable 59.70 204.10

Cost Performance

3.28,to 1

2.34 to 1

3.42 io 1

Mean Ratios 7.60 to 1

Mean Ratios 4.48 to 1

without A °

Best Worst Ratio,

.10% 10% Worst 10%/Best 10% :

.04 . 422 ,to 1

3.80 12.50 3.29 to 1

16.80 25.50 1.36 to 1

.42 .89 2.12 to 1

t

8.91 27.18 3.05 to 1

5390 126.00 /t.33 to 1

80.80 136.70 1.69 to 1

,70.60 146,30 2.07 to 1

54.78 to 1

2.27' to'l

*Best unit = unit with highest SOO scores

**Woilt uni.t with laest SOO scores
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The book, Management by I4ticipation (Marrow, Bowers & Seasho're,

1967), deScribes a highly succossfUl, organizational development program.

'Findings-at the time of that efort 'reflected 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 supervisors lAat resulted

from the formal change program (1962-1964) had persisted over time

(Seashore .81 Bowers, 1970). Although this represents but one study of the

human organization, the positive results are quite promising. HoweVer,

fUrther investigation of this issue is perited.

A statistical technique for computing future performance trend

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 productfve performance into dollar estimates.

Such a conversion would mean that future productive performance would be

expressed in- terms of an increase or decrease in the current economic

value of the human resources. In other words, if it were estimated that

the human resources are valued at $10,000 more thi' year than least year,

the organication could expect its effectiveness o increase correspondingly

(in dollar or dollar-related terms) during a specified.period in the future.

The newness of any'procedure for making these estimates (relative to

the traditional procedures for estimating current financial returns), will

probably have some initial effect upon their accuracy. ,However, as theie'

"s.

procedures are further develOped and refined, the magnitude of 'errors will'

decrease and the ability to estimate their size-w411 increase. As these

refinements occur, accuracy wi 1 1 increase. It .should be emphasized 'that

30
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even in cases in which the estimates are not overwhelmingly acOurate, they

W411 be a great deal more accurate than current statements of effectiveness,

in which the changes in dollar-value of the human organization are not

taken into account at all (Likert, 1967).

A statistical procedure has .been developed by Likert and Bowers which

Provides, the desira "currentyalue" estimates (Likert & Bowers, 1973).

As nowformulated, the methodology involves measuring the key.dimensions

of the human organization at each time period, Say one year'ago (TI) and\now

(T2). Scores on, the key dimensions are converted to "stendard" icores by

taking into account the variabilitY (standard deviation) displayed by each

measure.. This allowS us to talk about change in terms of "units" of

gain or .loss. 'Performance measures are also "standardized." Thus, one

can speak of sb many 1:units" of gain or losi in, for example, production

'costs.

, .

Since the human organization dimensions are.reiated 'statistically to

future performance, a positive change in scores on the key dimInsion

measures will be associated with'a decrease.in production costS. ihe

amount of this decrease will depend,upon the strength of the relationship

between the key dinension and production costs. For example, let's assume,

that this relationship has been established over time foe a given

organizational 'unit, and that the correlation is -.70. (The correlption

is negative, since higher scores on the key dimensions are associated

with lower'costs.) Also in this hypothetical organizapion:

The standard deviation of the key dimension scores i '0.25.

The standard deVieticin.in praoduction cotts is $5.00.

-0 The organization has,an annual production 'of 100,000 units.

31
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;The organization had alt Ti a key dimention score of-3.60;

and itad af,T2 a ker.dimension score' of 3.85. (The key,

dimensions are measured on 5-point scales with "5" indicating

.\

a high scifire!)
'slAT)

fr"
Based-on this information, the following computations would be performed:

(1) The gain in the key dimension scores is .irpm 3.60 to 3.85,

or +.25. 2

'
(2) This gain, when converted to standard scores-by:dividing the

gain by* the key dimension scores, is +1.00 (+.25 .25,= 1.00).

(3) In turn, this vain of +1.00 is converted to an, estimated gain

in standard scores in the unit production costs by multiplying

it by the correlation (-.70) between the key dimension scores

and production cests (+1.00 x

(4) tonverting this reduction in unit produttion costs of -.70* .

expressed in standard scores to dollars, yields ,an es9timated

reduction in unit ccSts of $3.50 (per unit). This conversion

to dollars requires multiplying the estimated reduction in *`

standard scores by the standard deviation of the unit production

costs (-.70 x A $3.50).

(5)" The total annual reduction in'costs is $350,090 (300,000 x $3.50),

that is, the savings per unit multiplied by the number of units

prOduced annually.

'(6) If this dollar estima e of the gain in Productive capability of
0 .

-the human resources is then capitalized at an appropriate rate
i

'(say 20 percept), an-estimite of the change In current value
, v

of that human organization ,as an asset is the result. In the

present example, the increase -in, current value would hovel been

$.1,750,000 (Likert, 1973, pp. 14-15).
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The single' "best" estimate of the change in value of the humaycesources

using this methodolo?\would be computed by performing multiple correlations
4

whic!include all the'cautal variables and an index combining the scores

for all thes. performance variables. Estimates based Upon,thanges in

inte bles mifght be used as a check, taking lag time into account.

Intermediite outc4es suckles satisfaction and motivation levels might

beAlti1i4.0446.an atthmpt to make feasible earlier predictions concerning
:

the' effettsOf thanges in the human organization than woUld be posSible

if only final outcomeS were, considered. Inaddition, if the relationships

between intermedialeand final outcome variables can be established,

:intermediate 6.-putcomes will be potentially, useful in 0,4ganizationa1

systems where final',outcome data are not'available.

An Overview of What is to Fol,low

With the foregoing diScussion as a backdrop, Iurn to an overview of

t*research sequence to be reported.ih this and forthcoming reports.

Obiiously, the first task in any attempt to construct future performance

trend indicators is to assess the quality of the data in hand and the strength

of the survey-to-performance connections which they generate. We have

chOsen fo take on this large task in manageable portions. Accordingly, in

the preserit report we will examine,the following basic issues for the first

five organizational data sets (of six ultimately to be .used):

1 ) The stOength of interne- .;ons4stency (alpha) reliability

coefficients for the 16 survey indexes.

(2) The 'size of performance periods, that is, te number cif

.montns that a "period, may reasonably be judged to contain

for-qth' qtganizati on,. together with internal coniistencY,

(alpha) re14ibil ty Coe ffi ci en ts for the mul ti -month periods

.so defined.'
'3 3
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(3) The size of zero-order survey-to-performance correlation

coeffi cients, by Site .

In subsequent reports
, the remaining usabl e si tes wi 1 1 be simi larly

examined.° Performance data, will then be ftransformed to a scale common to

. all sites., and a master fi le wi I I be generted. Multi vari ate analyses will

then be.ididucted to determine both size and lag fimes of the relationship

of the human organization 's functional State to its performance outcomes.
v

As a final set of steps in the subsequent phase of."the research, value

attribution will occur: , that is,. dol lar conversi ons will be undertaken.
6

9
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METHODS

0

Phast. I of the project called for secondarY analyses'of'data in the

Organtzaiion DevelopmentikesearcWrogram's data,bank. In this report,

data from four industOal organizations (representim continuous Process

/
and a embly line manutactuFing) and one morketing firm were studied.*

Data sources, m4asures, ana analysis procedures are described below.
i

,..

Data Sourcts

This report utilizes the five civilian organizations for which there

we're two waves of comparable organizational functioning data in addition

to measures Of.performance. .These data'were available from'21 work groop

in Organizatioh I (one plant),.18 large departments in Organization II

(four plants), 253 work groups in Organilation III (one plai six depart-4K

ments in Organization IV'(one Plant), and 35 sales districts in Orga zation
?

V (eight regional offices). The research efforts generating the data were

conducted between 1966 and 1970 as part of the,Michigan Interl-CompanY

Longitudinal Study (ICLS) described. by BOwers (1971; 1973).

Measures-of Organizational Functioning,

ICLS (as first described by Likert, e, . al., 1969) was begun in order to

make.feasible the systematic investigation of relationships between character-

istics of the human organization and performance levels of organizational units.
S.

The urve of Or ahizations questionnaire (S00), a machine-scored, standardized

n subsequent reports data-from..another large civilian-oyganiza-tion will
'also.be included.

e .
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instrument was developed as an integral Ortof this
research-program...'

-The questionnaire was needed to collect comparable data from diverse

organizational sites in an ecqnomical aid efficient_manner. The first form-

of the SOO was completed in 1965. While some modificatiohs have since been

made in the SOO, most of the "cOre" mea%ures remained consistent atross.

the ICLS sites.

In its current edition, the 500 .include#.124 items focusing on various

aspects of the work setting. Six items focus on.-individual demographic
V.

characteristics. Forty-two additional spaces are provided for Supplementary

questions.tailored to aparticular organizatiOn,or study. Responses to

most itemsxegarding the work setting are recOrded ori a five-point exteni,

scale.ranging (1) "to a verylittle extent" to (5) "to a very great

extent." A.description of the 'complete instrument together with statistical.

information regarding the validity and reliability of its component elements

is provided by Taylor and Bow,ers (1972) in the questionnaire manual.

Five key dimensi,ons of organizational functioning are measured by the

SOO: Organizational Clithate, Supervisory Leadership, Peer Leadership,

Group Process, and SatisfaiCtion.
Organizational Climate refe'rs to the

organization-wide conditions, policies, And procedures,Within which each work

group operates. Yhese conditions and,yolicies are created for ayiork group

by other groups, especially by those above it in the organizational hierarchy.

Climate conditions set bounds on whit:dOs ahd what can go on wtthin any

work group. Aspects of climate can help or hinder conditions within groups,.04)

or may do both at the same time.
Supervisory. Leadership is comprised of

interpersonal and task-related behaviors which describe the vii-3-upervisors

are viewed by their subordinates.
Peer,Leadership is 4omprised of inter-

, *
"i ,411

:tm
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personal and task-related behaviors of work group embers toward each other.

Group Process measures those things which charact ize the 6'roup as a teen

and whether giAoup members work together well or oorly. The way in which

group members share information, make decision , and solve problems de4ermines

lipe group's effectiveness and the quality of its outputs. Satisfaction

measures whether organization me ers are s tisfied with economic and related
p

rewards, the immediate'supervrisOr, the or anization as a system, the job

as a whole, compatibility with,fellow work group members, and preaeht and

future progress within the organization.,

Sixteen maJor :indices in the SOg mepsure theA five-dimensions o,f

organizational functioning. The indices and component items are listed in

Table 2,

"Pie SO0Was administered at least iWice to the five organizations dis-

cussed in.this report with:the time between the -survey administrations

ranging froM.eight to. 24 months. Table 3 lists the dates of the administrations.

CrónbacWs Coefficient alpha (Bohrnstedt, 1969) and Scott's Homogeneity

RatiO (SCott, 1960) were cOmputed 'to assess the.internal Consistency of: ).

the 16 major SOO indices in the curi-ent Samples:-. Table-4 summarizes the

results of these tests in the five organizations for each wave of survey

data.. (Separate results for each organization are provided in Appendix A.)

As'the results in Table 4 show, the SOO indices displayed moderate to high

internal consistency.

'A few methodological points should be noted. First, the-Sites surveyed
r-

early in the ICLS program were missing a few questionnaire items 6ich had

hot yet been de eloped. Organization I and regions 1 to 4 of Or'ganization V

h d no measures of group procesS or technological readiness.

. 3 7-,

L
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TABLE

ITEMS COMPRISING.THE

SURVEY OF DRGANIZATIONS 'INDICES,

The indices below are made up of items to WO, responses are givek on a five7point
extqnt scale: 1,4' to a very little eNtent,..2 = to a little extent, 3 - to some
extent,' 4 = to a' great,extent-, and 5 = to a very great extent,*.

Organizational Climate

Human ResourCes Primacy (HRP1

To what extent does this organization have a real interest, in the 1
welfare and happiness of those who work. here?

How, much does this organigatioh try to -*rove working condi tiohs?

To what extent are work activities sensibly 'organized in this organization?

gecisiOd Making practices (DMP)

How are objectives set-i-rrthit organilation?
.

1
1. Objectives are announced .with no opportunity to raise questions -

or give Comments,
T

2. ObjeCtives are announced and explained and an opportunity is ,

then given to ask questions.

3. Objktives att drawn up, but are discussed With subordinates and
sometimes modified before being issUed.

4. Specific alternative objectives are drawn up by superviSbrs, and
suboklinates are asked to discuss, them and indicate the one they
think is best. .

Problems are presented to thbse persons who are involved, and the
objectives felt to be besf are then, set by the subordinates and
the. supervisors jointly, by group participation and discussion.

.

In this, brganization to,what extent are deCision made at those levels'
where the most adequate, and accurate information is available?

When decisionS'Iare being made., to what extent are the persons affected
asked for their ideas?

People at all levels of:an organization usually have kriow-how that
could be of use to detsion-makers. To what extent is information
widely shared in this organization so that those who make decisibns
have access to all available know-how?

.

*Exceptions are Starre

38
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CoMmaNdation Flow (Comm)

.How adequate for your needs is the amount of information you get about
what is going on in other departments or shifts?

How receptive are those above
. suggestions?

r supervisor to your ideas and

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

Motivational Conditions (Motiv)

*How are di fferences and di sagreements . between Uni ts or departMents
handled in this organization?

1. .Disagreements are almost always °avoided, denied, or suppressed

2. Disagreements are often' avoided, denied.or suppressed
.

3. Sometimes disagreements are' °accepted' and. worked through;
sometimes they are avoided or suppressed

4% Disagreements are usually: accepted as necessary and desirable
and worked through

5. Disagreements are alMost always accepted, as necessary and
:desi rable and:Worked through -

*Why do peopleirrk-kard in this organization? .

I. Just-to keep tNirjobt and avoid being chewed out
,

2. Td(keeo their joils and to make rvney

3. To keep their jobS, make money, and to seek' promotions

4. To keep their'jobs: make money, seek promotionS, and-for
the satisfactiu of a job well done

To keep their jobs, make money,..seek promotions, do a
satisfying job,; and: bedause other people in their work group'

. .

expect it
,

To What extent are there things about working ,here (people, policies, N11:04*

or conditionS). that encourage you to wor4 hard?

Technological Readiness (Tech)

a

YIP

,

To what extent is this organization generally quick to use improved
work ' methods?

,.
- 4 i-

TO what eXtent are the equipMent and. reso4rdes you have to do your ,

work- adequate, effi di en t ,. and wel t Maintened?
..

:74 ower Level Influence (LLI) (

In general , how much say or influ6104 does each 'of the following 'groups
of people have on what goes on in 15b(r department?

*Exceptions re starred.
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4.3

.

ett

*Cowest-levei supervisors (supervisors of non-supervisory personnel

#Litth or-nO influence

2. Some

3.. Quite a bit

A.greOt deal

Tol yery great extent

*Non-superylsompersonnel

'..(SMe:SCale)

Supervisory Leadership

Supervisoi-y Support (SS)

IHow friendly.and easy to aPproach:i§ your supervisor?

When ,Itou talk with ,your,supervisiir, to whatextent does he pay
attention to-what youlna-saYingt,

r
To what extent is,your sOervisor-Willinff to listen to your probAs?

ey. 4

Supervisory Team Buildirig.(STB)

To what extent doeS your supervisor encourage the pers)ns who work
for him to work as a team?

0

.

To what extent does your supervisor encourage the persons who work
for him to work as a-team?

Supervisory
Goal Emphasis,(SGE)

lOw much does your supervisor encourage people to give their.best

To what exteatidoes your supervisor ma'in;ain high standards of
performance?

effort?

Supervisory Work Facilitatton (SWF)

To what extent does,yoUr supervisor how..you how to improve your -

performance?

To what.extent does your sUperiisorproVide you Witth the help you
need scfthat you can schedule Work ahead of .time?

To What extentAoes StOdr superviSor offer new ideas for solving job-
Illated probUins?

,

*Exceptions are starre
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Peer Leadership

Peer Sufwort (PS)

36

-

How friendly and easy to appreach are the persons in your marl('
group?

Why you talk with the persons in your work group, to what extent
do they pay attention to what you're saying?
To what extent are persons in your work group willing ,tblisten to
your problems?

Peer Team Building (PTB)

How much do persons in your work group encouiage each other to work
as a team?

Now much dolpersons in your work group emphasize a team goal?

To what extent to do persons in your work group exchange opinions
and ideas?

Peer Goal Emphasis (PGE)
ti How much do persons in your work group encourage -each other to give' their best effort?

To what extent do persons in your work group maintaid high standard
of performance?

Peer Work Facilitation (PWF)
.Tb what extent do persons in your work group help you find Ways to
do a better job?
To what extent do persong in your work group provide the help you

-I-du so that sp u can plan, organize, and schedule work ahead bf time?
To what extent do persons in your work grodp offer each other new idas
for sOlvirig job-related problems?

4

Group 13,rocess (GP)

To what extent does your work group plan together and coordinate its
efforts?

op% To what elktent"does your work group make good decisions- and solve
problems well?

To what extent cjo persons in your work group, kitw what thirir ilobs are
. and know how,to do their! well?

To what extent is information about _important events and situations
shared within your work group?

"

xceptions are starkd.

S.

,
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Group Process (GP - Continued)

To what.extent does your work group really want tc Meet its objeCtives
successful ly?

To what extent is your work group able to respond to Unusual work
demands placed on it?

To what extent do you have confidence
work group?

. Satisfaction (Sat)
*

7

and trust in the per-sons in your

*All in all, how satisfied are you with the persons in your work group?

*All in all, how satisfied are you with your supervisor?

*All in all, how satisfied are you with your job?

*All in all, fiow satisfied are ydu with this organization comOared
to most others?

*Considerimj your skills and the effort you put into the work, hcw'
satisfied are you with your pay?

e'
*How satisfied do you feel with the kogress you have, made in this
organization up to now?

44,0w satisfied do you feel with your chance for getting ahead in this
organizati on?

1. Very. dissatisfied

2. Somewhat dissatisfied

3. Neither satisfied nor dissatisfied

4. Fairly satisfied

5. Very satisfted

*Exceptions are starred.
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Table 3'

DATES OF SOO ADMINISTRATIONS .

To CURRENT SAMPLES

Organization I

Organizatin II

Plarit 1

Plant 2

Plant 3

pript

Organization III

Organization IV

Organization V

4.Regions 174

Region 5

Region 6

. Region 7

Region 8

Time 1 Time 2
W Months
Between

May, 1966 May, 1967 12

October, 1969 October, 1971 12

October, 1969 September, 1970' 11

December, 1969 January, 1971.
1.13

Februany, 1970 February., 1972 24

April, 1968

July, 1969

June, 1969,

June, 1970'.

14,

Fall, 1966. Deceneer, 1967 6

November, 1967 ; March, 1969. 16

JUne, 1968 March, 1969 10

. February, 1968 VFebruary, 1969 12

April, 1968- December, 1968 8

43
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Table 4

ALPHA'S AND HOMOGENEITY RATIO31,FOR MAJOR SCO INDICES

Index

Deciston Making piactices

CommuniCAtion Flow ;

*Motiyational COnditiOns

*HumarcResources Primacy

toder Level'Inf)uence

:*Technological Readiness

Supervisory Support

Suriervisory Goal Emphasfi:

SuOarvisory Work Facilitation

Supervisory Team Building'

Peer Support

Peer Goal EmphaSis

Peer Work Facilitation

peer Team Building

*Group ProcesS

:.*Satisfaction

I.

DeciOop, Making Practices-

CommUt4eation Flow

*Motivational.ConditiOns

--"PHuman Reso*és,Primacy

Lower LevefInfluence'

'*TechnologicWReadiness.

,5upervisory Support

SUperisory Goal.CMphasis

Superyisory'Wov+ Facilitation

Supervisory Team Building

Peer Support. .

Peer Goal Emphasis

Peer Work Facilitation

Peer Team'Building

*Group Process

*Satitfaction

Wave 1

Median
Alpha

sa.

Range of
Alpha's

Median.
HR Range of HR's

.75

69

.67

.76

.70-.87

.53-.79, .

.522:79

;.66.86

.44

.43

.41

.56

e .38.65

.28-.56

.40-.56

.50-.67-
.59 .55-3 .71 .42'

4
.39-.55.

.60 .49-.71 , 444' .33-.55

.86 .85-.94 :, .68. ',.',, .66-.84
80 .61-.87..

. .

i.66 : ..- 44-.78
.85 .76-.89 .660' .53-.74

84. .51-..91 .73 ,36-.84
.87 .82-.88

,.
..59 .61-.12

r.77 .72-.86 .64 .57-.78
":85= .e4-.90 .66 .63-.75

*ls
.87 .71-.90 .69 .45-.76
.77 .74-.91 .46 .37-.60
.82 .63-.85 .40 .26-.46

Kaye 2

. 82 ,.73-.90 .55 :42.72

. 80, .52-.92 .57 .36-.79

.72 '. ,71-..88 .54 .45-173

.83 :80-.90, .70 .57-.77

.0 e ..65-.81 .51.,- .49#-.66

.45 .42-.79 *;-..3. .27-.68
,...93 . .90495 .0 .76-.87

..

.87 .83-.90 .78 .71-.81,

.91 ..83-.95
,

.77 ,.63-:82
- .90 ,. :86-.93 ,83 v ,..757.88.. .'

. 88 42
.

-.92 -:71: ,61...79..,..

.15-.86H .63 .61-77
7 .85 *.75!-.92 . .66 .50-.78
Al. .857.94 .77 .67-.84
.86 .784M. .56 51-.65
. 84 ..69-..89: .44 .32-.55

1

.**
If an asterisk (*) appears before the index title, some of the earlier
sites were missing One nr.:- more of the items in that index.
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' .

Seoond, the statistics on the SOO's internal consistency.we're computed

-using work group rather than individual data. The datalkere aggregated

becaus4-W later analyses will also be coducted at the group level.*
a

Measures of Pegfo

4-

.Two lelAels of organliational effectiveness triteila were identified

earlierkin this report?. Ultimate4Noiteria are those organizational outcomes

'-',1- . .
. , ..

.pertinent to the organization's production,goals and include variables like...,:.

volume, cost, quality, and efficiency. Penultimate criteria are intermediate

rather than end-result organizational otitcomes(ac include variables like .

..,

i,

attendance, human costs, and resource development. \

Three of the organizations discussed in this report provided data for

at least one ultimate and one penultimate effectiveness criterion. All

organizations provided one or more general cosemeasures, referred to herp,a:

total'variable expense (TVE). Organizations I,and IV provided one-dr more::4
'0

measures of direct labor costs (DLC). Organizations I, II, and'4I.I

provided a measure of total absemce (ABS).: Alisting-of the measures

each organization provided their definitions and the number of months covered

are pravided inJable 5.
. . .

The perfOiminCe data ciriOffai,lY provided by the organizations corresponded

to different sizes.of organizationalunits. .Some data reflectad plant

performance, some departmeptal, and still others group performance: An edrly

1 01

*Some of the groups,included in this s4t of analyses do not have performance
data. Thus the final samples containing both SOO and performance data
will-be a subset of those establishing the SOOTiinternal consistency. The
reliability of the instrument in the subsets needs to be confired at some
point. :

.
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Table 5

liDNTHLI tiEASURES Of ORCANIZATIONAIIPERFORMANCE

ORGAZATION , TVEf TVE2 Dal RC?

1'. Title "Total Variable Expense

Definition Largest actual expense

figure from each cost

'center encompassing all

expenses, as pe'rcentage

of engineered standard.

(High Score ; Poor

Performance)

A Nov, 1965-tiov.. 1967. Duration

Direct Labor Costs

Actual cost of labor in-
volved in production

(but not in equipment

maintenance) as percentage

of engineered standard.

(High Score'. Poor

Performance)

Nov, 1965-Nov, .1967

fotal Absence

Hunter of e,nloyees ,

absent in a month as per.

(centage of total Niter
of employees.

(High Score = Poor

, irerfornance)

Nov, 1965-Nov. 1967

,

Definition

% Production Efficiency

Actual manhours worked

as percentage of bugeted

inanhours.

(High Score.= Poor

'Perforance

Duratidn Jan. 1969-june 1970

III. Title

Definition

Duration
.------

IV. Title

Definition

Ourafn

V.

Nilo Rion

Duration

Dvertine Labor Costs

Total overtime as preen.,

tace of total scheduled

Work days.

Score ; Poor

i'erforitarLe)." ,

Jan. 1968-4ri1 1969

% Standard Cost

Veda* of actual
production casts from'

budgeted costs as a

percentage of budgeted

costs,

(iligh,Score 2 Good

. Performance)

July 19,69-M;rch 1970'

.1) % Non-Productive Manhours

Manhours not chargeable

internally (e.g., costs
011 le .Weiting,f0

materials) aS:a!per-
centaie of total,manhours

worked,'

(High,8Core 1POor

Perforeci)';

July ,1969-March 1970

%Indirect Labor Costs

Labor costs due to' .

e4,1 set-up time as
percentase of total

manhours &Iced,

(high Score s Poor

PerforMance)

July 1969-Harch 1970

Absence Rate

Number of mandays nisied

asia perceilage of num&

ber of mandays scheduled. .

(High Score = Poor

Perfomance)

Sept. )969.May 1970

Totl.,kbsence
'

Total .daYs absent as per.

cOef. Otal scheduled.
',wog 4,9r;

(ifighlsPe Poor

Performanee) ,

Jan. 1968 - April 1969=,

Expenses/Sales

Sales team pegoll as

percentage of dollars
of premiums written.

(High Score Poor

Performance'

,Ilinter 1967-Sumer 1165

(Date by Quartim) 41

Expenses/hanpoger

Nuebtr on sales, team

payroll _as perCliNge--; '
of ,avgrigi nunibe,of-.

team' salekren:.

(High Score s.PoOr

lierf6rianier

$111)Or :1961400TO 1965

Oita' ort:e0
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issue was at what leve-: of aggregation the data should oe f3r analyses-:
relating the SOO to performance measures. The choiCes were either to a,

.
aggregate the SOO .data to match the grOssest units for wn ci.-.r. perfcrmar.:-e

data were available (thit would reduCe tne tl substantially and reduce tne.,.

. .SOO variance) or to impute performance data to the group level (this'

would introduce 'al higil number of tied -,cores; reduce the potential variance

in the peVormance meastres. and thus probably depress tne correlations

between the SOO and performance measures). The decision was made to impute

performance data to 'all work groups included RI each cost center. Table

6 lists the original level of aggregation and the before and after

imputation.

Analysis Procedures

This report had two analytic tasKs: (i) to identify sufficiently
stable performance periods within each, site which were also comparable

across sites In, (2) to exploretne relationship between the SOO and

performance. A 1- analyses Oere performed separately for each site.

A non-metric technique called Smallest Space Analysis -(SSA-) was used
--to identify thUrformance months to 'De coMbined to form performance ...periode:::.

0 4,

The Speclific pro am used was M1(SSA hi ch is avaPable asc a public fag,
,

.,,.!
On "mt- of Mi chi gan 's terpli na 1 system.

'.,ipput similarity or dissimilarity meaSures (s) .of ..all,..-7:.
.wo, ! :- ;;e:-- '.-Ykk.10:'.,...,..

. .variableS::. fr011 spme, 'e't- of va ri ables. .irdinal distances (d) among.thege3:,,..;...:1:-. ,

-,- ,.;;...: ,...y.,, %,', -. .,-: .

,.: .f. : . --
paj3s of ..:iyarcit,a0.06.-Ate.;;CbMputed -4r, sucn..a waY th-at-..monotonicity iS. Maintaine0..;.1

, ,.,..,. .. ...,
-14hen .the ;eel:ationslifirs among variables are. 4asured by simi lari ty coefficients,

the monotonic' funtii ori i defitfed 'as:

-Yid- 5 d wnen s.kl j 'kl

7 . 0 t .

1 '
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Table 6

PERFORMANCE -DATA - LEVEL ,OF AGGREGATION AND

N BEFORE AND AFTER IMPUTATION

-..

Organ i iati on
,--N.before Imputation

)(Level of Aggregation N ,

A

After imputation
N

1

I I

III-----

.

. IV

V

Plant

Department

Department or
Divisicm ,

Department

Salesteam

18

4.0-

'51

4

6

62

27 (TVE, DLC) ,... .

71 ( ) ;118 (AB5:).

,.-
.. -

'.

414 .

-124

.62

'49
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The meastitles Used in the present case were Pearson.-pirodUct moment coeffi-
f ,

dents or correlation coefficients. These coefficfetits show the s rength

of association between variables, and as such are measures of similarity.

(Ince the distancemeasures are determined, the SSA technique represents.tha

resultinrelaticinships in some"N-dimensional space.

There are a nuMber of advantages of SSA and otherinon-metric.scaling
.

techniques over the traditional factor analytic metAiids. First, the level

of the data need not be intervally scaled. SSA uses.an ordinal set of

relationships and concern for violating assumptions required for factor

analysis is greatly reduced.. ,The'second advantage is the f0a,1 representationiks
-

'close approximation:to the ori ginal data. Thi *el, the finan^epresentati on).

requi res fewer; s'paiiel dimensions to represent the 'original data. ThuS, the

-final represerztattorf is more visually interpretable than other-epproacheS..oc
. . .

Finally, SSA can determine more subtle differences among seis pf -paints and

relatipnships than can factOr analytic techniques. c

understanding of certain parts of the SSA outputsliis cri.ticaT *r.
'the6re5ent analysis . Fi rst, the system outputs the .,coordinates 'for each

element's position in sothe N-dimensiorial space. Each of the elements can be

_ct to f.he:g?hier eleir;ents.plotted to visually represent its position with res

For the present study, the elements are months!,of,p

"of dimensi ons i s 'de termined .by t.fie!: fewest number req
,.

t. data ,jothi,le ni4irttaining rtiOrlizOtilie.Y.. The recogimen

is.-thatthe 5uttman-Lingoes Coefficient o

to 0.15. When this criterion is met, tne

appropriate - number of dimensions.

f -Al iena
.-

programip;.

rmarjce Pita. The number
e. .

red to represent the'

for rnonotoni ci ty

.or equal.

'ts in,the

4,
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f . Thus, ole criterion'for combining certailn
months of performance was

that they be enipirically represented in,space close to,one another. .Another

criterion was that the months defining a performance perfod be conaguous.*

The stability, pr internal copsistency, of the performance periods

suggested by the:SSA wtre then assessed using Cronbach's alpha coefficient

and Scott's H.onfogeneity Ratio.-(HR).:

'13

This two-step procedute.for definlpg stable performanceperiods -- SSA

followed by afpha and HR tests -- permitted/the periods identified to be of

various leagths within' ohe site, and also reveal any differences in perfor-,

mance period lengtht and stability gcross sites. Thus,.the periods,were

matchedsmore closely to actual performance patterns'.in-4he sites-than
0

set performance.-period lengths (e.g., quarterly data-)-'were imposed.

To.investigate the relationships between.the SOO and performance

Pearson r correlati'Ons were employed. Each major index was correlated with

each performance period of each performance measure.

'

Werencesjqr the,SSA:technique inclUde Guttman (1968); Lingoes'(1965);!
-Lingoes'and-.GLittman (1967)JkLingoes and.Roskam (1971); Napior (1.972);Roskam arid Lipi5oes (1970);- Shepard (1972).

5 1
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, RESULTS

,

This section of the report describes the performante periods identified

for each site and performance mea.sure, the nternal..stability.of ,da;ch per-
t

formance period, and the correlations be ween. the SOO and the perfolltance

periods.

pentifying Performance Perthds

A note about format: Y The -SSA .results 'Were summarized via figures which
portray, the way in which perfumance monthi clustered. DT the figures',
Lperformance months were ordered relative to when the SOO wast first
^adiNhistered. Thus, the performance- month g.ccurring one month pre-
vlous to the first SOO administration was ' inus one month" (-1m),t,
the one occuri-ing tEiThame,month as the sur y was TO, the one occurring
one month subsequent to the survey was tc, Each .perfortance
month is-represented in the figure by a tot. Per'formance months which
the SSA analyses indicated as being clOse together were circled.
Performance months viere i'equited 'to be sequential in order to be
clustered into a performance periad. The performance periods were
labelled A through44. Within each measure, performance periods were
roughly comparablé4across sites inkterms of their time relation'to
the first SOO administration. For the reader who is interested in
the,more.biTic statittical elements of, deftning the performance
peribds: descriptive statistics and "the correlations amonb performance
months are presented by site, for each performance measure, in
Appendices B and C.

1

Organization F

.Org*nization I provided three mpasures of performance: . Total Variable

Expense (TVE 1), Direci Labor Costs 4DLC 1), and Absence (ABS). A Imallest

Space Analysis was performed for each measure and the results of these

palyses are in Auendix pl. The TVE 1 and DLC 1 data yielded a two dimen-
r

Sional configuration. The Absence Rate measure required three dimensions.

46
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rigure 2 displays the .performance periOds suggested by the SSA results'.

The data Atended from -6m to +18in. Iterewerefi3 Performance*periodi
,

defined fol'VE 1, 11 for DLC 1, ,and 9 for ABS. the performance periodi

included from one to six'monttis.
A t).

Alpha coeffi,cients and Homogeneity Ratio'.s for the performance periods

including more than tne month are presented in Table 7. The internal,

consistency of the per-lads -was Moderate to hi'6h.with one exception. Period A

for TVE 1 had an alpha coefficient af only .03. Since, the homogeneity Rat-I.()/
for the same. index was .38- hadever,' the low alpha was not of .great concern.

-The remaining alpha's ranged.from .25 to .97. Tte HR's ranged fitoM .38

to :96.
.;

DAcriptive statistics for the:perforMance periods and correlations

ambng periods and measures are provided in Appendices El and Fl.

.prganization II

Four plants in Organization were included in the analyses. PlantS

1 and 2 PrOvided data for the TVE 1 (Production Efficiency) and Absence

Rate measures.*, Plants 3 and 4 provided absence' rate, data gnly.. The results

of the SSA's are provided PI Appendix D2. Thy:TVE 1,data required one dimen-

sion in Plant 1,.two dimensions Plant 2: The ABS data yielded a three-..

dimensional confi gurati on .

Figure 4 displays-the performance periods suggested by the results.

Since the SOO was.not adminfttered at the same time to.the four plants,

performance'periods are shown for each plant separately. The data spanned

.

*The SSA for produ
omion efficiency was performed on_both plants cbined

and an eacb plan separately, and produced slightly;different results each
time. Performan a periods were defined on the basis of the separate SSA'5.S.

, ?..1i

53
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Pigure 2 .

drganizitibn I - Performance Groupings

Suggested by SSA Analyses

PerfOrmance
MontM TVE 1 DLC 1 Total Absetice

(S00 Ti)-0*

May, 1966

-qM

- 8T

-6M

-5m

-4m

-im

*4-2m

+3m

+4rn

+51R,

+7m

*8m .

+9m

+10m

+llm

(SOO T2)---00.TO +12m..

May, 1967 +13m:

+14m

+15m

+16m

+17m

-+18M

A. 1
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TABLE'

ORGIAIZATION I - ALPHA COEFFICIENTS
.AND HOMOGEREITY RATIOS,i0R

PERFORMANCE ,PERIODS'

Peasurt

DE 1 IV's 2 1 3 4 4, 4 '1 ?. 2

....a.11=41011.41

3
1 1

alpha .03 .88 /.79 .91
.59 .75HR .38 .89 .71 .92
.43 .82

DCL 1 fl's 2 Z 2 6 2 1 1 2 3 3 MD MD
Alpha .13 .,74 ;87 ,88 .25

.43 .77 .90 tHR .95 34, . .87 .61 .87

.64. .96 .77
ABS IV's

MD. 2 5 1 2 4 6 3 1 MD MD MD
alpha

.97 .76 .91 .85 .78HR
.94 .65 .90 .62 .69 1.71 '

9

t:

S4
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Figure 3

Organization 11 - Performance Groupings
Suggested by SSA Ana1yses
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. ., It

ge,
,s,

0 T1)--10-09

.

,

t

'lac

.

).,--

AP
-

-6

-3

iw

.

....

.41i

0 C

.

v

. .

.

,

.7'.

-

,

1
e

°

,

\

.

80.

k

'0

+3

+4
,

+5

+6.

+7

.+9

+11

+12 .

+15

+16

+17

+18. ,

.

---.. .:.,_

.

.

.

.

g

D6E

'.

g

0

.

.

F

N.

.

-..

.

e .

s

. .

.

:

,

.t ,

,

.

.

.

F

G

g

.

. .

. .

E

F

.

.

.

.

.

,

4

a.

1111Ft.

4
,

,57



44-

40 51

a 19-month time pehod, from -9M to +9m, although there were no data available

for some months. Performance periods included/from one to nine months.

There were four periods for TVE 1 in Plant 1 three for'TVE 4 ip Plant 2,

and three for ABS in,each of the four pla4

Aipha coefficients and Homogeneity Watios for the performance periods

0

,comprised of mere than one month ire presented in Table 8. Tests were

liucted separateh; for each plant. The results showed.the performance

'periods to have moderate to high internal statiility, with one excePtion.

Period G fo' AES, in Rlant 1, had'an alpha of -.35 and an HR of -.15.

Because of this, the two months were split into two periods and labelled
4.

G and H. The remaining alpha's ranged from .55 to .98.and the remaining

HR's from .23 to .95.,

DescriptiVe statistiks for the performance pericOs and correlations

among periods and measures are provided in Appendices E2 and

Organization III.

Organization III provikled two measures of.performance: Overtime Labor

Costs (TVE' 1) and Total Absence (ABS). A Smallest SpaceAnalysis was

per'formed for each measure. A two dimensional configuration represented

the data sufficiently.. The SSA's are in Appendix D3.

Figure 4 summarizes the performan0 periods'sugguted LV the SSA results.
0

The data extended from -3m to*-12m; there were three periods for TVE 1,

nine for ABS, with period lengths ranging from one 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 internal stability.

The alphCs ringed from .46 to .98 and the HR's from .40 to .94.

75

0-

1



4

59

r/e
TABLE 8

ORGANIZATION II . ALPHA COEFFICIENTS AND HOMOGENEITY-RATIOS
FOR PERFORMANCE PERIODS

A.

Measure
,

, C 0 GE Fi, G H I K I M

PLANT I

TVE 1.

ABS

#V's

alpha .

HR.

#V's

alpha

HR
,

4 .

..98

.9,3

MD

,

'

9

,.83

:48

9

.83

.48

MD MD MD

.

MO MD

/

MD

.

MD MD

:

MB MO MD 6

.55

.23

MD

,

1 2

-.35.

, . ,-.15

',,MD mp MD

,

MD MD. MD

P1ANT, II

TIE 1

.

ABS.

#V's

alpha,

HR

A's

alpha

RR

4

.93

.87
,

MD. A

. .85

.61

5

.97

.91

MO, MD1, MD MO MO MD MO MD

,

MD, MD MD 6

.96

.84

MD 1 2

.97

,.96
.

MD MO MD MO MD

,

*MD

.

PLANT III

ABS' #V's

. alpha

.HR

, MO MD 6

.93

.74

6

:93

.74

1

.

.2 MD

.95

.95

MD

,

MD MD

,

,

MD

,

MD MD

PLANT IV

ABS #V' s

alpha

n

MD MD 6

.98

...._ .g4

1 . 2

.94

MD MD' ,MD
. MO MD' MD MD' MO

1 Periods D and E contain the saae erformance months in this case.'

2 Periods C and D contain
the same performance months in this case.

,3 These data subsequently
split into two periods (G and H) containing one month each,''

60
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Figure 4

Organization Mir 'Performance Grouping?

Suggested by SSA Analyses

Performance
Months Overtime COsts (TVE 1 )

-7

-6

-5

-4

-2

-1

( SOO TO

+1

+2

+3

A
+4

D&E
+5

+6

+7

+13

+9

+10

+11,

+12

+13

+14

+15

' +16

+17 4

+18

61

AbSence (ABS)



TABLE 9

III - ALPHA COEFFICIENTS AND'HOMOGENEITY
RATIOS FOR PERFOMANCE PERIODS

'MD MD 4 4 1 MD MD MD 4 MD MD MD MD

.92, t98 .98 .98

.77 .94 .94 .93

RBSENCE

/NIS'

alpha

4

2 ND 2 1 1 2 1 MD Md MD

74 .55 1 .46;

69 .38
.. ,

.*Perios V and E of TVE',contain.''..ttsaine pirfOrmance months.

LT,

63



Descripti ve statisti cs

among periods and:measures 'are..s

Organi zati on IV

Organilation IV provided three.MeAUres, of perfOrmanCef4-.:percent -standard

cost (1TVE. 1), percent non-productiVe%:manheesi(DLC i), percerlf.indirect

'+.
periods apd correlations

'. .
,

tiovIded i Appendices E3 dnd F3.

labor costs,(DLC 2). A Smallest Space Analysis was performed for ea-ch measure

and:the results of these analyses are 'presented in Appendi1 xD4. The data

for the TVE I and DEC 2 measures yielded one-dimension solutions while the

DLC 1 measures required a two-dimensional configuration..
a.Figure 5 displays the performance periods suggested by the results.

The data extended from TO to T+8. There were three performance, Hods.

for TVE 1., one for DLC 1, and oneJorDEC 2. P'erfbrmance peri ds included

trom one to nine months. A1p4'coeffieicnts and Homogeneity Ratios for the

performance periods comprieed of more than .one' month are in Table 10. .The

performance periods were fiighly stable with alphas ranging from .94 to. :.99

and HR's ranging from .76 to .96:

Descripti ve

among .periods and

4statitics; for the. perfeirmance: periods

Organization V

Eight,sales regions:4n. Organi4

and correlations

measures are, provided in ApPenslices E4 and F4.

r
,

V were iricluded in these analyses. y
Each of the'regions provtded two measureof performance: Expenses in relation

Qto sales (TVE 1) and expenses in reTation to manpower?;;OVE 2).
. 1

data provided reflected quarterlkf rather-than tronthily perfornwte,,, no4SA's
!:i-I
v..

Since tOe

were performed.

;.,
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F.A9 ure'5

organi zati on IV - PerformanCe Groupings

Suggested by SSA Analyses

Perfomané.r.iStandrd Coit . % Non-productive % Indtrect Lallbr
Months 47 (TVE 1) Manhouh (MC 1)' (DLC 2)

(S00 T1) .

-6

-5

-4

-3

-2

-1

. +.1

+2'

+3,

+4,

+5'

+6

+7

+8

+9

+10

+12

+13

+14

+15

+16

+17 -'

+ 18

A

D&E

6 5
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.41't
0.4

1,A6LE 14 ,.
4.

,
0 CANIZATI6 IV. -APHA COEFFICIENTS AND HOM0011,0 RATIliS..FOR,PERFORMANCE OERIps ,

,

14

Measure

'tVE' 1 'OV's

alpha

MD MI:k MD

HR

DIX °1

alpha

MD MD MD

HR

DU 2 #V'9 MD MD MD

alpht

HR.

'

7 1 M(44, MD MD MD MD MD' MDt'.94

ai

9* 9* j MO MD MD MD MD MD

, .

.99 .99

.95

9* 9* MD MD, MD MD MD MD MD MD

.99 .99 q

.96

*The same variables comprise periods d E.

01,

offi

V

67



Figure 6-displays the-performance data reklAve to the first SOO

adminiAtration. Whet4 the ,S1u0ey was administered at different tiMes

in the' regns, theeeformance data are shi5wn.,-5epa tely. The data

extended from -sin to +18fii:*.

Descriptive qatistics for he pei:formnce quarters and correlations

Matrices of-relationships among periodS and measures are provided in Appendices

.E5

ma rY 4
7

Performance periods were.defined in five Organizations using Smallest

Spiee Analysis. 'With one or tWo exteptions .thtperiods defined displayed-
.sgodd, irtteim'ai'consisterrcy.

There ikas sothi, variation in .the- lengths' of perfoYmance perkds a,Cros'S

both,.sitqs and meaur;es. ,This was not unexpectdd. In fact, if was
. e

,.,encouraging-as -to how much apprcpcimate ,compakability there was. Figures
:

0" °7 and 8 summarize' the performance pdrikds identified for the ultimate and
'40penal ti measuret in the -fiVe orgAizations.
, .

0

-*Actdally,- for sOMe sales regions the .data--extended even fur6i*er, but atij4,5e
data were not included in 'the nalyses since Cut-off points.-0' -9nt, ands',44:
+l8m were selected

1

114.

.,'`

.

68.
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figure 6

Organization V - Performance Data

In Relation to the First SOO Administration

Performance
Months'

Expenses/Sales
(TYE 1) ;

Expenses/Manpower
(TYE 2) TVE 1 itYE 2

T1)w-T0 -

4-3

. A

C

. D . D

+5 ., E . E . E . E

+6

+7 .

+8 F ...F . f . F

. I

+9
.

+10) )

+12

+14 J . J

+15

+17 . k

+18. .

TVE 1 'TYE 2 TYE 1 TYE 2

. A

. 13

. A

11

. C

. A

. .8

. C

. A

. 8

. C

. D . D . D

. E

. D

_

'The data from this organizaticm reflected quartenTy, Rot monthly performance. Thus, each dot in the figure represents a
three-months time-span as iddicated on the verticTe listing of performance months.

1
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Ftire 7

Ultimate Criteria - Performance Periods for All Sites

Performinee
Months

Organitation I

TIIE 1 DLC 1
or

-
Organizati on I 1

4., !,

TVE 1 TVE 2

(Plant 1)1 (Plant 2).

Organization III
....)

. TVE 1

-

' Orginization IV
li..

TVE 11'...,, DLC 1 DLC,2 `;:i.1"

.

.
,Organization y

(All 8 Sales, keg4ons) ,

TVE 1 TVE 2
. .

-9
1,4

,.. .
.:. ,

. A . A

-7 . 411.P9

-5 ..t . -
. . B

-4 0
-3
-2 C C . C

-1
,

.-

TO --b- TO 411:I
e

+ 1 . &E & .

1 +2 1.
7 -1

.
. . D .

+3

D&E

+5* f..- . . . . E

+.7 0
Aw ,I, . ,fre

+8 0 F 0 . F '45F . F.
+9 0 8 0

.

+1D 0 FF H . . 1

+11

0
.

+12 ,0 0
+13 . U . :'::.f.

+14 0 :+15 .

+16 K f-\. A
+17 V . .

.+18 0 M4P\j . .

414

0

7 0

e.
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Figure 8

Penultimate Criteria -.Performance Periods for Ail Sites
;

)..

.Performance
Months

-'

Organization 1

Absence (ABS)

Organization 11

Plants 1 & 2 Plant 3 Plant.4

-9

-7

Me -6

.(500 71) --r-70

.-5

-4

1110-3

-2

Ohanization 1II

Absence (ABS)

.1";-14

0 F

- 0 G

0- -3

ii

c %.

,r

0

A A

f
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Correla4tions Between SOO sand Performance

The relationship between the SOO and organizationa) performance was
/

examined using Pearson r.iiOrrelations. Correlations were'computed by site

for two waves of SOO data and for all periods of each performance measure.

For readers interested in the entire ar
tray

of correlations; the correlation

matrices are presented in Appendix G. Sumaries of the results were prepared

and were the basis for discussion in the text of this report.

The data 'summari es hi ghl gh4' three .dirnerisi ons of the retationshi ps

between the SOO and performance, namely differences in correlations by:

Area of organizational functioning (C1 imate,' Supervisory
Leadership, Group Process, and Satisfaction).

Performance period (i.e.., -lag time between SOO and
performance).-

Oerforrnance measure (TVE, DLC, ABS)..

The summ
f#

A4y indicators, designed to take -account of both correlati.on strength

and directiOn included:

Percent significant correlations
, )

Percent significant correlatfons in the expected
direction (i.e., high SOO associated with low
costs and absenteeism).

Median significant correlation.

*
Highest s

.

gni fi cant correlation.

r-

Organiiation I

Ih'ganization I provided a great deal of data for a few groups (N=I3-221:

-There were data forra11 'three basic performance 'measurei (TVE 1, DLC 1, ABS)

and for most performance periods (A-M)..

4-!

72.
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Tables' 11 to 15 summarize the correlations .found between the SOO

and performance,by wave, measure, p period, and area of orgtpi

)
tional functioning. Tables' 11 add 1 ilt the most detailed summaries

whi:1 e jabl es 13 to 15 each, emphas i 2e ong dimensi on of the relationships.

Taken as a set, the tables suggest the following conclusions:

(0 1. Climate and satisfaction were .the most '!strongly' related to

perfOrmance:, Thi's was the case for all three performance measures.

Between 14% and.26% of the climate and 18% to 33% of the satisfac-
.

tion correlations were significant beyond the .05 level.. In com-
,

parison, from zero to 10% of the peer leadership and 6 to 13

percent of the group process correlations were statistically

significant at the same level .(see T'able 13).

Correlations tended to be high in an absolute sense. Median

si'gnificant correlations ranged _froM, -.37 to .67. The highest 1

cOrrelations ranged from --.33 to -.69 (see Tables 11 and 12).

3. The percerltage of significant correlations in the expected_direc-

tion. varied considerably. Comparing these perceirtage figures in

Tables 11, 12, 13, and 15, "Oerformance'measure" etherged as the

dimension making.the most difference. About equal A-)ercentages

61 correlatil4ns achiev.ed significance for each measure (1 3%);.

'1%
however, slightly. less 'than half of these correlalions were

significant for? TVE or DLC while le were*significant for -

Abs6nce (see Table 15). , * -,
A 4( 0 .

.
,

4.. Lag time vAried somewhat- by meSSure.-- The greatest difference

r
was betwe,en meA;Illis Of ul tImate :Criteria .-:' both' TVE and

bLC -- and Absence, a penultimate criteria. FOr the Ultimate
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TABLE II

6iGIZATION I - SUMARY OF CORRELATIONS BET'4IEN SOO WAVE 1 AND PERFORk% (T.,13-22 GROUPS)

SOO T1

formance Periods , A B D E F G H I J , K L , M

I":E 1

)2 indices with significant r's
......

0% . 7% 7% 14% 7% . 7% . 14%. 14%. OS' 2,1% 0: 21:,

1gnificant index r's in expected

irection - 0% 100: 0% 100% 0% .100% 50%
.

33% Or; T.

ian significant r % .48* -.59** .48* -.48* .47* -.59* .56* - . .56* - 1 .62* .64*

k.

lest r - .48* -.59** .50* .47* -.61* -.57* - -.58* - .62* .67*

DLC 1
. .

...,,.

)0 indices with Significant r's

ignificant ineex r's in expected'

irection

0%

-

7%

100%

0% 7%

'- 0%

7%

T00%

7%

0%

.14%

100%

21%

0%

21%

0%

14%

. 50%

7% No data No data'

100:

. .

Ian significant r

lest r

-

-

-.47*

-.47*

-
59**

-
59**

.-.51*

-.51*

.51*,

.51*

-.63*

-.61*

159*

.60*

'.67*.

.69**

:57*

,-.62*

-.60*

-.60*

ABS

)0 indices with significant r's

ignificant index r's in expected

irection

No data 14%

100%

7% 0%

100%

0%

-

7%

0%

01

-

0%

, -.

21%

100%

7%

.100%

No data No data No data

ian significant r -44*. -. 44 * - - .43* -
t

- - .44* -.47*

lest r
. -.47* -.44* - - .43* - - -.55** -:47*



.1'

0RA IZT0 I SOMARY OF CORRELAT AE31EEN,E00 WAVE 2 AND:PERRMANCE (N.18-25 GRCUP5)

lance, Periods. ,!

TVE.1

(.dcas with.significant r's

ficant index 6 in expected

:tion

I.
0% 0%. 21% % 14% 14!'4 .' :71 0% 43% 0% 14% , 36'. 2::

.1

103 01 100% 0% 0% 100',

* -.50* ..'.41*- .43* IF:139* -.49*, .&:.*

.77* .45* -.63**
,'.

r

()LC 1 ,

".ntiLits with sigiiificant 6

fizant'index r's

,tion .

OgN(icaot r

7% 0% 21% 0% 36% No Data 05ta

in expetted

0% 100%

59* 5i31 -.62* -

61* ..62* '-.62**

0%

.46*

48* .66**'

"44
,4,La,.,77.7-.

mice! witilty4ignjicantr's No Data 36%:

ja:expetted--

significant r

50%. 43% 0% .4) 7% No'Data No pats No 0ata

T00% 100%. 100%

7.42* -.37* -.3*

:-.62** -12* . -.33*

410<.01

77



TABLE 13

ORGANIZATION I - SUMMARY OF_ CORRELATIONS BETWEEN

THE SOO AND PERFORMANCE BLAREA.*

6F ORGANIZATIONAL. FUNCTIONING1,.

(N.71,3-25 GROUPS)

,

t. .

,% SOO Indices

With Signifik'ant r's
_% Significant .r..s

in Expected Direction
, -

..,
Highest '

Significant r
t

.TVE 1

.

. t

'..

26%

6%,

0%

No Data

27% °

30%

33% ,

.,-..
.

43%,

.

.77**

-.61*

--

_'

- 59*. ,...

...

,

.

-

Climate .

Supervisory Leadership

Peer Leadership

Group Process

Satisfaction

.

...--

DLC 1 .

25%

6%

'0%

'

36%

20%

--

--

25%

,.',

,

'

,

.69**

-.63*

.._

--

.

.

Climate

Supervisory Leadership

Peer Leadership

Group Process

Satisfaction

No Data

18%

. ,

An 7

14%

13%

10%

No Data

33% .

100%

100%

100%

---

83%

i
,

.

-.67**

-.44*

.62**

Climate
.

Supervisbry Leadership

Peer Leadership
. .

Group Process

SatisfaCtion _

.

L

1In the calculation of_figUres in this table, the correlations across all performance
periods for both waves'of SOO data are included.

. 4
tkp< 05

.

._**p<.01



^

:"

6

TABLE 14

ORGANLZATION I - MEAN

SIGNIFICANT CORRELATIONS

AND PERFORMANCE I NDIC:p

perforniance
Meature

,PERCENIAGE OF

BETWEEN $OO INDJCE

PERFORMACC pERIOD1

Performapm Periods

Mean.-% of .Significant CorrelatiOns

A-C

10%

D-F . J-M

7%

?

Nave $OO data onl.

7 9

0
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TABLE 15

0RGARIZATION I,- MEAN OF SIGNIFICANT

CORRELATIONS, BETWEEill THE. SOO .,AN'D:

PERFORMANCE' BY PERFORMANCE MEAUREI

Perforin

Measuitt
Mean % of-Significant
Correlations with SOO

Mean % of Si griffi cant

Correlations in Expected Direction

4,TVE 1 13% 47%

DLC 1 12% 44%

ABS 14% 100%

'Across all performance periods and for both waves...Of SOO data.

am.

80
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criter'ia, higher percentages-of correlations achieved

significance several performance periods following the, SOO

administration" (see Table 14).. This might b'e called 'positive

lag time." For absence, however., the highest perce'ntage of

correlati ons were si gni fi cant in periods .prior to" the -500

survey administration (see Table 14) an51 this might be cIlled

"oegati ve lag time."

Organization II

Organization provided data for two measures: percent production

efficiency (TVE 1) and total absence (ABS): Four plants were included

in the study. Correlations were computed on the, data from each plant,
wi th the number of groups r.anging from seven to 39. When'. compiling the data

summaries, however, correlations for all plants were .conbined:,.
3 A

Tables' 16 to:20 sumarize the'torrelations !between'the,S00 and .performance

by wave, measure,, performance period, and, area of organizational functioning.

Tables 16-and 17 present the most riefailed suninarfes wh'i re" Tabl6s 18 to

20 eat.h emphasize one dimension of the relationskips. .The, finclin'gs,in these

tables 'suggest that:

The percentage of si,gnifttant,correlations-variedslighify by

area of organifati ono] functioning. Peer tealars.h4pand ,Grbt'ip
---

Process indises were most often related to TVE.,1;' 17.% of these

correlations .were, ikificant. .Group" ProOss and fatistacti on

indices' iterer the most strongly related to absence;42% of OA

Group Process and 26% of the Satisfaction coti4relatiOrt were.

significant. By tomParison, from 6% to 10t of the orrelatioris

'in other areas were signifk_tant,beSfond Vie ..06 level' (se0 Tabje

8t

_

, 4
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TABLE 16

"ORGANIZATION 11 - MARY IF COR1ELATIONS BETWEEN 6610 WAVE 1 AND PERFORNANCE (N.15-37 GROUPS)

,SOO Tir

Performance Periods,

11

,S,03

nificart r's

significant index r's

imectod direction\ 1, Ci
,1

"4 '411'. diansignif.inanr,

Rd.t.

28% No Data 6%. 9% 9% No Data No Data No'Data Nq ata No Data ',No Data No Data

44% 0% 0% 0%'

-.49* ..3r

,.,1)

.; ,,,

-.584 411.!t

"

:

, $., %-st cotlindai

'; ei;c1

4

AIIL

Radian significant

Highest r

Data No Date

.49**,
49**

.60* .60**

6% 0% 17%. Di

100% 1001" 100%

-.51* -.51* -.55*

-,61* -.57**, - -.63*

12% No Data No Dta No Data No Data No Data

100%

21nc1udes Plants 1 and 2

21ncludes Plants 1-4

, dr

4

1

83

41
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\,'i
ME 17

..

.NGANIZATION II - SUMMARY OF CORRELATIONS BETWEEN SOO WAVE 2. AND PERFORMANCE (Nz7-39 GROUPS)

.

Perforrance Periods C D G

T.VE
,

12% No Data 0

50%

-.34*

.41*

6%

100%

-.36*

-.36*

6%

100%

-.31*

lip Data ',No.Data

SCD i ndi ces wi th.

sinificr.t r4

significant index rls

in expected direction

Median siTificant r

Highest r

. ABS2

No Data. No Data 22%

57%

, -.81*

-.139*"

100%

-.'85*

-.89**

12%

100%

-.88*

9%

1001'

'-,88*

B9**

S010 indices with

significant r's

: significant ihdez r's

in expected direction

Median signiNal r

Highest r

H

ND Data No Data No' Data No: ta o j

!If
.1./.

',)k

Nolata No Data, No Data No Data No Data DOI

1

,

'Includes Plant 2

'Includes Plants 2-4

,

84

I

I

I
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TABLE 18

ORGANIZATION II - SUMMARY, OF c013,RELATIONS BETWEEN

THE:300 .PERfORM/iNCE; Y AREA OF

..:ORGAN'IZATIOML FOVTIONING1

,(N=14915ROU0S)0

T 4

% SOO Indices
"With STinificant r's +.

% Significant r's
In Expected Direction

Highest
Significant r

TVE 1

7%

1Q%

60%

420%

tt

C

- .58**

.44**

,

Climate

Supervisory Leadership
Peer Leadership' '

38% .60**

Group process , -17%' 0% .48*

Satigfac,tion 8% 6 o% 9. 4. .38*

cir.

* 4 4

Climate 6% itt 100% =..85**
Supervi sorf Le atershi p 4

9% 75% sr. 7:81*

Peer Leadership' '4
R.

100%
0 F .Group Process *' 1;2%

, - 100% -:55*

Sati s facti On !6% 83% -.88**
. 4

. .

'In th?calculation of ligures In this Table, the correlations acrOss' all performance
periOds,forpboth waves., of SOO data are included.

I

4
e

4

e0.

86-
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.TABLE-19

ORGANIZATION II - MEAN iftv.cErpot OF f'

SThNIFICANT. CORREVATIOAS. BETWEEN SOO iNDICES

. PERFORMANCE INDICES RFORMANCE PERIOD

PeetOpnance
Measure

. TYE, 1

ABS

'Waver 1 sod

8 7 9.
4,



.44

A 1111011.'4

;sr t
4.

ANL

Pe rfo 'mance
.Measure

°

'TYE,

..ABS

,

ORGA4IZATION I I - 8AN*OF SIGNIrICANT

CORREOMONSiBENEEN -rg SQQ Nid

PERFORMANCE BY pElIFORMANCE MEASURE'

'Mean 't of Significant ' '.4ilean %,Qf Signlifi.can't. 1-

. Correlations wit4. SO* ' Dtitrejationi.lifii Expected Dfrecti

9.5% .0 04 '0- 4 *'' 3,4..
. .1

'..

66e*s
.40 .

,

,

% fa '
;' ,.14

i+r V
r

, s

of

performance periods 'and' for: bativitavet 4ta.- ..

88

a

de



'Correlations that were significant were moderate "to high in
A

:The median significant correlations ranged from

The highest correlationS ranged from -.11 to.

at

-.85 (see-Tables 16 and fn.

The percentage'#of s.i.gnificant correlations in the expected direc

tion varied by area of organizational functioning, performance

period, and measuqe, yet no consistent patterns of variation were
#

-apparent (see Talsles 16.to 18 and -20).

. Lag timeis difficult to assess because periods-with ti.ie highest

percentages-:ef--Ognificant correlations also have higher per-

. centages of correlations 3fi the unexpected direction.

Organization III
_

otgtetaization- III pro.vided data f:sr 258 groupi; _There were data for, ,

severii e'rfonnance periods of :the bsence measure, fewer for TVE 1 (overtime

Costs).

ables 21 to 25 summarize the corrlationt between the SOO and perfor-

mance by:wave, measure, performance period, and area of organizational
-

functioning. Tables 21 and 22 present ,the most detailed summaries while

Tables 23 to 2,5 each emphasize, Ote dimension of the relationship. The

findings in these 'tables ,suggest the ,following conclusions:

1. The greatest 'percentage of si gnificant ,corre 1 ati ons we foUnd

# for the climate indices% 63% of the cd*Te_14tion with TVE 1 and

.,74% of the correlations with ABS-wei-e significantTheyond the ..,05

level: By comparison, between zero and 47 percent were significaot

for other areas of organi.zational functioning (see Table 23).

of
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TABLE 21

ORGANIZATION III - SUMMARY OF CORRESTIONT 8E104560 WAVE I AND PERFORMANCE (N.256rGR0 UPS)
,

SOO T1

,

a

:Performance Periods A B CTD E .

TVE 1

,t

Ho ata No Dati ' 37% 44% 44% No Data No Data No Data 6%. NO.Data No Da,t'a

% 500'indices with ,

,significant r's

significant index r's

in mected direction 83% 100% 100% 103

Median si/nificant r -.15* -04* -.14* -.19**

hi,ghest r 4: -.21** -.24", -.24**

,

-.19**

ABS

% SOO'indices with

significant r's ,50%. ' 44% 50% NOData '6% 56% 25% 50% 50% 50% llo Data No Data

% significant index r's''

in 6pected direction 75% 100% 87%
_ _

100% 100% 75% .' 75% 25% , 75%

Median significant r -,-.16** ! -.17 *i -.14* -.17** -.16°. '-.18** +.17**

r
. -.27** -.27** -,21** -.14* -.23** -,21** -.24** +.22**

.,
,-.22**

No 5ap

No Data

90

*-p.05
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'i.ORGANIZATICN III - SUMARY, OF CORRELATIONS BETWEEN 1011.WAVE.2 AND1PERFORMANCE, (N=230 8ROW

iABLE 22

SOO

P,erfotance Periods

T\,' 1

% SI' indices with

i fi cant r's

1 significant index r's
in expected,direction

!iedian significant r

Hhest r
'd

Ov,

o Data No Data 37% 31%

0

31% No Data No Dat'a 'No Data 1.9% NoData- NO Dge 3o Dei'La' No Dat'a:

'

66% 1on 100%

+.17** -:20** ,-.20**

- 27** 423**

ABS ,

% SOO indices with

7-gni f i cant r's

%-signiftcant index r's

in e'ected difection

htdian snificant r
0

Highest r

691 r q% No 04a 31% 31% 44% 1 ,37% 56% 62% No Da.ta No Data No Data
,

.1% 100% 80% 100% 80% 57% 100% 33% 1001

-.2a** .,22" V -.22 ** -.15! -.21** -.16** -.21** -,18**
1 ,

-.37.*,* ;32** -.12** -.23**, 15* -.23** .-.284* ' +,27

*1)<,Q,

**p<.,01
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TABLE 23
1 .

ORGANIZATION III SUMMARY QF CORRELATIONS BETWEEN

THE SOO AND PERFORMAN-CE BY AREA or
ORGANIZATIONAL FUNCTIONING'

(N=-220 'GROUPS)

8

% SOO 6.Indic-es
Wi th 79-ni fi cant r' s

% Signfficantrr..!s .

In Expected Qi recti on
Hi ghest

Si gni fi cant r
e- TVE 1

A

63%

1B%

9%

.0%

25%

a

po%

1-00%

0% -

100% -

.19**

Climate

Supervi sory Leadershi

.Peer Leadership

Group ProCess

, Satisfaction

ABS

7'4%

2.5%'

47%

11% /

89%

94r

:-56%

100%

100%

-.37**
-.27
-.25**

Climate

'SbkperIvi sory Le et.shi p

Pee'r;Leadership

dro.up N:oces;

Satisfaction

I

'In the calculation of figures in this Table, the correlations across all ,perforManCeperiods for both waves of4SOG8ata are included.'

4
4

01
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TABLE 24

1J

ORGANIZATION. III.- MEAN PERCENTAGE OF

.SIGNI.FItANT CORRELATION'S BETWEEN $OO INDICES AND

PERFORMANCE INDICES BY, PERFORMANCE PERIOD'

.Performance
,Measure

TVE 1 ,

ABS

Pevrforinance Periods

Mean :% ,:of Significant Correl ations

,

A.LC .G-I' .J-M

44% 6% No Data

31% .42% 50%



11

2.2

2.0

1.25 111111

I
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TABLE 25

'ORGANIZATION If I - MEAN % OF 'SIGNIFICANT
CORRELATIONS, BENEEN THESSOO AND

PERFORMANCE BY PERFORMANCE MEASURE1.

Performance
Meàs ure

Mean % of Si gni fi cant

Correlations wi th SOO
Mean % of Si gni fi cant

Correl ations in Expeted Direction

TVE 1
-

ABS

31% 94%

44%
. 81%

'Across
al 1, performance peri ods and for both waves of SOO data.

.,74.k
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4.1

Relatively high percentages of ihe correlations were significant

although.most. of-the absolute correlations were 1 Ow tO moderate:

Median significant CorNations ranged, from -.14 to -.27. The

highest-correlations ranged from -.14.to -.37.(see Tai6les 21 and
C ,

22). =
#,

3. Most :si gni fi cant cor attons were in 'the expected direction.

V

The main-exception vas- found fdr the peer leadership indices-.

Nine percent=of the correlations between peer leadership and,

TVE 1 \Nere- significant; none were in the\ expected di rection.,'-;

For,ty-ieven percent of the 'correlations Veen peer 1 adership

and absenco were significant; only 56% df $e weren the

expected direction-(see Table 23).

4. Lag time between tie SOO and performance, vanied by performance,
,

measute.' For. the,1VE measure; the smallest percentage- of correla-
4 1

tions were signifiQant (6%) dirring periods G to I whith were

relatively distant from the firlt survey, administratibn. On the

other hand; one-third of the cohelatioht were stgnificant for

performance periods immediately, preceding and following the first
,

,. .. . ., '4,- it, .. .survey, Imistratiort.

For th4 absence measure,2the snjallest-percentage of correlations

were sigNificant Al:%). during' p'eri.ods D, to F, i.e thdse immediately4

follow-A the prst saryey administraVion. .The highest- percentaget
was stgnificant d )r:iods J to 14.

.

9-7

1°



anlzatlon IV -4,eit,

however, the 'data' we re .7on fined to

survey administraVon. ,The nj.mbe,r-
.

.t67- to 134. -

Organization IV ded data for one TyE measure and two DLC measures;

-Periods immediately folloWi'ng the fitit

'of gro ps with these -data ranged from

tailles 26 to 30 suMmarize the corr lations found between.,,the SOO.,and'

performance by wave, performance theasuie, and period, _and area of. organiza-.
. ,

i a fltional fun , nc;i6

i
Tables 26 an.d 27 o/resen't the, most detaileti sumarie

/i .2' .°vr. .
while Tabli .28 to 30 each eraphze one dimension- of the_relationships.

---.. J I'
i'

,

The re ltsl-s-uggest the following 1 conflusions;
'

T e:two mg measures ,Aire 7ot very...useful,. The SOO indices' .

1,

we e either unrelated to the measures oi. related in the unexpected
,

- . .

di ection. and at loc., léveks. They, will nbt be discussed further-

(1,

point.

2. The\.TVE 1 easure significantly relat d -to the SO..' There

wer three ..p\ nce.per.kids D, F. .Between 44% and'

81% f the S 0 ;indices in'these three pe had si-gnificant 101
-

cor J ations. The medi an si.gnffi cant r'S ranijed \from - :23 to .

direft while in .Period E 100% were in the wrong rection

(see TS fes 26 and 2k).

44.* therelwe s,ubstanti al percentates_of ,significant, "ielations.
1

..-between,,TVE and ali areas' of organizationatl 1104 g (see Tables. .t.
, .1

28). , Taking toth sfgni-Ficance and, diretitIon o correlat ons

- Al nd the highest r's froli .25, to---:47 (ke Tables 26 and '27).
I. _ . . --, . . 1

The percentage of gigni ficant.TVE, cprrelation's in' th'.1 expected
, 1 A

diret on varied 'dramatically by ,performance period,.).* In period§
i

'D 'an 100% crf. the, si gni fi cant r'correlationt were the expected
/

98,

,r'

7

4
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TABLE.26

/ 2

ORGANIZATION IV - SUMMAR? OF CORRELATIONES.BETWEN :$00 WAVE 1 AND PERF0P11ANCE '(N.6i-114 GROiPS)

6

a ,

Perfgrniance Periods

TVE 1 ,

% SOO indices with.

Ti gni fi cant r's
, I

t signifIcant index r's
,in xpected direction

loe,di an sigificant r

Highest r

,
4

, No Data No Data NO Data 81% 44%

100% 0%( 100%

,

..31**, .27,4 ..z5**

-.474 .34**

No Data No Data! No Data No Data 'No Data No Oita No

DLC 1

% 500 indices,With

-significant r's

% significant index' r's

in ppected direction ,

Median significant r

, Highest r

,

No 'Data NO Data No Data 0%,

I

/

0% No ,Data No Data No Data NO Da1 ta No Data No Data No' Data No Data

.P

, . DLC 2

indices with

Tignificant r's

significant index r's
in expected 'di realon

Pedian :significant r

Highest r

No Data No Data ,No Data 25%1 25%1 No Da4 , No Data No Data No Data -No Data .No Data No D,ata . No Data

. .0% 0%

.25** .25**

.26** _

° 1D and E include the same perforsance months,

99

100
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'

0RGANI/ATION IV - *MARV OF ORRELATION;BETiAtIci SOO WAVE 2' AND PEWRMANCE (a.119 GROUPS)

Performance PeriodS
E

TYE I

% SCO indices wi th

significant r's

significant index,r's
in expected dirmction

Me di an significanIr

Highesi r

No Dati No Data NO Da 75% 62% . 44% No Data No Data No Data No Data No Data No Data No C,'ta

100% % I00%

-.23*. .24*

-.42** 0250 -.30"

DLCI

% SOO,indices with

significant ri.s.

% s7ign1ficant index r's

in expected direction

Median significant r

Htghest r

No#Data /No Dita No Data 0%1 0%1 No Data No Data No Data No Data No Data No Data No Data No Data

L.

,

DIC '2

SOD indices with

signi fi cantYs

'Y

signi fi carit index

tn expected direction,

Median significant e

Highest r

No Data No Data No Data 50%1 50%1 No Data No Data No Data No Data No Data Ho nta No Data No Data
I.

0%.. 01

.23* .23*

.31** 1,31**

11) and E inélude.the sure performance months !,

t.

102
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TABLE 28

ORGANIZATION IV -; SUMO' .CORREILATIONS BETWEtN

THE SOO AND PERFORMANCE. BY AREA OF

ORGANIZATIONAL RUNCTIMING'

,(N=67-119 GROUPS)
,e

%'S00 Indices %,Sign4ficant Highest
With SiTnificanCr's Expec,rted Direction Significant r

TVE 1

Climate-

Supervisory Leadership
Peer Leadershiii

Group Proces§

Sati s facti on .

71%

25%5

'25%

63%. -:42**
88%

57% .27**
.50%. 7.26**

100%

DLC 1
.

Cl i mate

Supervisory Leadershili
Peer Leadership

Group Process,,
Sati s'fatti on

DLC

Cl imate

SuperviSciry Leadership
Peer Leadership

Group Protes's.

. Satisfaction

50%, ,

62%

0%

50%
e

0% _,;_->

0%

0%

.22*

I,n the calculltiort of- figures in -this Table, the clselations across all .performance
eriods for both waVes of SOO data are included.- .
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TABiE 29

'ORGANIZftION IV MEAN PERCENTAGE OF

SIGNIFICANT CORRELATIONS BETWEEkS00 INDICES.AND

PE1FORMANCE INDICES BVPERF,ORMANCE PEliI0D1

'ow

Performance
MeasUre

r, .e

:Performance Perfbds

: r

A4e-an lr of Si gni fi cant to4irel ati on s

D-F' G-I J-M

TVE.1 No Rata 58%

DLC No Data

DLC 2.

A

No Data

Na Data

IstO Data.25%

No Data

No Data

No Dafa

IWaye 1 SOO data only.,

(
iO4
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TABLE 30
r'

ORGANIZATION IV - MEAN OF SIQNIFICANT

CORRELATYONS BETWEEN THE .S00 AND -

PERFORMANCE BY PERFORMANCE-MEASURE1°

Performance
MeasUre

Mean % of .Si gni fi cant

COrrelations with SOO
Menpf Significant

Coree 1 att.& s ill Expected Di recti on

TVE

DLC 1

. , 58% 67%

0%

25% 0%

.1

16

-
'Across all pirformance periods and for Poth waves of SOO data.-

40
,

)

1 .

11
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into consideratitm prr leaderShip had the weakest relationship

(5% significant with 57% of'these.in the expected direction),

and supervisory leadership the strongest relationship (71%
n.

'signi-fi cant with. 88% of these in the expected direction (see

Table 28).
4.

5. The effect§ of lag time could not.Ve assessed becauSe data were'

av'ailable for too few periods (see Table 29)..
,

Organi zqt'i on V
,. I - C.

, .
_. .

.0.. Organization V, a marketing firm, provided, two variable-expense-measures:.
(1) expenses in relation to sales and (2) expensé's-iri relation to manpower.

-There were no measures 9f direct labor *costs dr absence,'
.

Eight sales regions of the firm we're inc:luded in the study. 'Data from

regions that completed the first 'survey at the same time were analyzed

together.

groupings.

This resulted .in correlations being com'puted tcf the fo1low,ig,

Regii ons_41 , to 4
Region

Regions 6 and 8.

Region 7
.

\ The number a Nups on'wi-;ich the Correlations were based ranged from eigtit

to 21. When compiling the data sUnrnarles, correlations far all region'
*

gnoupings were included..

Tables 31 to 135 surnmari-ze .the correlations between the SOO.and perfor-
.

mance by wave, measure, performance period, and area of oriOnizatforial.

functioning. rabies 31. and 32 present the most -detailed summaries while

Tables 33 to'35 eaCh emphasIze one gimension of the relationships.. The

findings in these tables suggest that:

106

I
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) e.,

,

'
.

TABil .31
,

, ORGANIZATION y,-,SURIAR1 OF CORRELATIONS BETWEEN SOD WAVE 1 MD PERF,ORMANCE (84-21 GROUPS)

to,
,

Performance Peridds,

TVE 1--.
o % S20 indices with

significant
, 0..

% sigpificant index r's

exilected direction

Median silgnifictnt r

. Hi 0,e4cr

5% 5%

50%: 50%

.73* -.69*.

-.79* .71*

TVE2 .,,

SÔOind1cesith '.".

gni fi cant. es

I signi,ffcant 'index

ir expected direction,

dikdian'signilicant r .

Highest r

5%

5% 6% 5% '4%

50% 75% 150% 0%

-.68* -',47* -.71* ,76i

. A

.71* 4,73* .45* .76*
al

*
2% 4% 4% 3%

:250 50% 100% 100% 100%4 100%

, IF
-.71* .49* -.67* -;70*. -166*, -.66*

,86**, -,70* =,67* -.73* -.68* -.66*

,1

No Dad No, Data 0% O O

No 'Data No Data 0% 0% 0%

e

"p<,01

I
,
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TABLE 32

ORGANIZATION V - SUMMARY OF CORRELATIONS BETWEEN SOO WAVE 1 AND PERFORMANCE (N:7-25 GROUpS)

Perfomance Periods B C D E F

0% 9% 8%

,

'9%

s
SOO inaices ith

significant r's,

significant inde :? r's

ip excted direction - 80t 10Ct 1001

Median significant r' -.50* -.50* -.52*

/

Highest r I .72* -.54* -.63*

2

12%

40%

9%

75%

5%

50%

2%

100:

2%

100%

0%

-

with

iihificant r's

significant index r's

in expected direction

Medianl .65* .49* .50* -.78* -.74*'

Highest r -.91**; -.91** -.78* -.74* .

ALM

No Data No Data 0% 0% 0% 0% No Data

No Data iNo Data 6% 6% 6% 0% No Data

:100% 100% 100%

-.40* -,40* -.30* #

7-1)* -.40* -.39*

110
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TABLE 33
,

ORGANIZATION''V 4= SUMMARY OF CORRELATIONS BETWEEN.!..:
; .

THE SOO4ANt PERFORMANCE BYRsIA OF

ORGANOTIONAL FUNCTIOMING1

,

% SOO Indices .'%44Sidhificarit y's 4,Hi es
. With -T5nific.ont In ,Expeced Di rectibn Si gni ',can

TVE 1

Climate°

Supervisory te'adersn

Peer Leadership,

Group Process

Satafaction

'.1
-. 78*

.72*

-. 79*

TVE 2

Climate

Suvervisory Leadership

Peer Leadershi p

Group Process

Sai sfacti on

14;

8%":.;' 90%

10% f'!4'

0% :86**

1In the calculation of figures in this Table, the correlations across all performance
periods for both waves of SOO-data are inchgled.

4
1.
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TABLE 34

..ORGANIZATION V - MEAN PERCENTAGE OF

GN ICANT CORRELATIONS BETWEEN SOO INDICES AND

E 'INCE INDICES BY PERFORMANCE' PERIOD1

Performanc
Measures ,st ALC D-F -G-I.

Performance- Peri 9ds

Mean %of Significant Correlations'

TVE 5% 5% 0%

TVE '2 4% 0%

-

Nave l SOO data only.

411.

112

S.
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TABLE 35

ORGANIZATION V - MEAN % OF SIGNIFICANT

CORRELATIONS BETWEEN THE -S00 AND

P_ERFORMANCE BY PERFORMANCE MEAIRE-4---m.

Performance
Measure

TVE 1

TVE 2

Mean % of Significant
Correlations with SOO

3%

4%

Mean % Of Significant
Correlati h.s n Expected Direction

61%

81%

'Across alf performance periods and fdr both' waves of SOO data.

;,:r
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1. The great st percentage of esignificant,:correlations were

found bet een:

(a) Peer Leader:ship 'and TVE 1 (expense/sales ), ihd

(b). Climate and TYE 2 (expenses/mapper).

Nine percent of the'correlaeons were significant in (a).

All of these were in the expected Airection -- low costs associated.
e

'

with high SOO scores.. Eight pe1kent of the correlations were

As

significant in (b); 90% of these were in the expecea directton.

Few of the correlations in the remaining areas were significant,
,

from zero to six percent (see Table 33) '

Correlations that were significant were moderaie to high in

strength. Median significant correlations ranged from -.39L

to -.78. The highest correlations ranged from -.39 to -.95 '

(see Tables 31 and 32). ,

3. There were variations'in correlations (in both strength and'

direction) by performance period and area of organizational func-

tioning. Very small percentages of correlations were significant

overall however, and this overshadowed any differences. For

examkIle, none of the correlations were significant duripg periods

G to tifwhile four pekent to six percent were significant during.

periods A to F (see TableS34).



DISCUSSION OF'TNE RESULTS f.

The findings presentied in.the preceding section are germane to a set

of general questions answers b which are

analyses yet to cóme.

requisite,to the more gomplex

(1) Is there evidenCe that the Survey of Organizations measures

(2)

(3)

are sufficiently reliable (internally.consistent) ip these

specific settingeto be used in the-proposed analyses?

Is there evidence that the.performance measdres available for

these organizations are sufficiently relia le (internally

consistent) to be used in the proposed an lyses?

Are the requisite relationship-s betWeen surVey measures and

performance measures, necessary for the proposed analyses,

/,

in fact in place?
)

.

* .

The results provide a clear and positive answer to the first question.

With the possible exception of two organtzational climate indexes whose alpha

coefficients are comparatively low, the internal vonsistencies for survey

measures reported are quite high: alpha coefficients generally range between

.75 and 95* We can be reasonably certain, therefore, that the measures

of the human organization which we propose to use are quite internally

consistent.

\

_

.*The two Climate,i6dexes, Technological Readiness and Lower Level Influence,'
showed retatively low alpha coefficients in,the analyses reported in. .

the Survq's manua) and were for that reason-suggested for cautious ur
(Taylv X Bowers, 1972).
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Reliability of performance meastres is a totally separate issue.
- I

.It may.be recallkd that here,%as in the case of the,survey.data, we'SOU0ht

an Andicatoc of internal tonsitl.encylnot stability) and choSe to.approach:'

that goal by empiritally clustering adjacent:months which.appear in fact (

to be intWllY._consistent. Such an.approach:recogni,zed from the outset
, _ .

that a stable performance "period".Ma'y be of varying absolute lengths from'

organization to organization and from one time, to another within, the 'same

orpanization. -Once: again, the answer appears to be positive. 'With oy-.

Or.,two exceptions, the periods defined by theMethod bUtline,d displayed

moderate to high internal consisteny (alpha),Coefficients. As might be

,expectO, some variation in;Mie absolute length_of performance periods occurs

across both sites.and:Measwes. Periods range in absolute lengths from

. two moriths.in the,case of. Organization.Ito nine months in that of. ,

,Organization IV, .For:the rest, a period encompasses three'orjOur,tonths.

An answer to the third question -- whether relationships of survey-10

perforMance data are as they should.be--- is-more complicated to arrive at.

Aboutthes& correlations severaLthings may be said at the olitset:

(1). Significant relationships -. of survey tolferformance data occur

4 muCh mote frequentl than chancewould lead 14\ to expect.

(2). Those relationships..which attain statistical s-6nificaRce

range generally fron...25-to .66, which is a quite retOectabTe

magnitude,

(3) Better -- stronger, more frequent - relationships are obtaine&-

to penultimate (absenteeism) measures than to ultimate'.

(cost performance) measures.

116
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41 However, the frequencY of "reverse" relationships.(that is,
4

40e
instances in which excellence'Of the hUmati organization goes

with poorer cost performance or higher absenteeism) is

sufficient to warrant Closer scrutiny.

Pbviously,.the first two results are reassuring. Having in hand.
'4

,relationshipi'of human organization -Measures o performance measures whiCh

occur with non-chance frequency and at leve adequate for the analyses

which We have in-Mind is a prime .prereq-uis te to further work.
4

While.true in-general, this finding is not true of ill of the data

sets.,4eing considered. For example, Organization I displaYs both a. relaiively
, .

low frequency of'significance and a'somewyot,mUed directional pattern.

4.
_An earlier, analysis of these data,:containe .in a report to the

sponsoring.firm, demonStrited s veral effetneincongruent with what

_occUrs here.. First, there were comparatiVely few relatiOnshipS that

attained statistical significance, although those which did displayed iater-

month consistencies that wereifairly persuasive in their congruency with

,

expectationS. . Second, there was evideorof a'rhymthic ebbing and flowing

from month-to-..month that would add unduly to the complexity of what we propose

in the presentilanalysis to do. The report to the client firm sums this up

in the following way:

The data show fhat organizationai behavior tends-to
repeat itself in cycles. That,is, productiwis
less efficient, additional leadership behaviors are
supplied as corrective measures, production costs
drop, leadership- is reduced, production costs
eventually rise again.

The comparative interplayDf fixed-and variable production-costs, with

.corporation-assigned production cluOtas, waS cited as well a5 a major

contaminant of these performance data. Forthese reasons, Organization I,

117
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at least in the .cost performance area, seems a*candidate for elusion

:from subsequent analyses.

Organizatit V contains similar deficiencies. In this case,

the measures were intricately constructed by a comrnittee of researchers

and company officials. Efforts were made to- controlo for the effects kif a

number of potential contaminants, but this may not have been successfur:
... .

Indeed, after cOnstt.rtiction sm.& uneasiness prevailed among project personnel

that more serious tiitaminants had been introduced than removed! The present
.., .

. .

findings are certainly. not reassuring. While those significant correlations
\ .

which do occur are almost always directionally apOropriate, the percentage
,... ..

f,significance is absolutely low in light of this, it seems prudent tc:1....1'

,
-!eAclUde Organizati n V as well, in.the prOcess additionally underwriting theq

, .-.' c. .

.certainty with whis we shall have satisfied the, first two points -- frequent,

sizeable correlations to performance. / '
Returning° to the general pattern of findings, the finding that correl a-.

.

tiOns to absenteeism are strpnger than those to cost performance. should

not surprise us. External events, to the extent. that they intrude,

might be expected to intervene with 'inordinate frequency and impact'directly,

upon cost performanc measures. As this occurs., variance correlated to human
m.

organization functioning comes to affect,outcomes, and relationships are

reduced. Human cost performance, on the oilierhand -- in the form of

penultimate criteria.pch.as absenteeism -- seems more likely to remain

in close contact withc,aspects of human Crganization functioning.

The fourth result -- the frequency of "reversals"' -- is more perplexing,

however. If the findings indicated, for certain organizations or measures,

a consistent Teversal or the hyPothesized connections between suriiey and
a .

performance measures, the answer would be.clear (if distressing); the
,

.. 118
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, 4

practices which our meta-theory,states to be value-enhancing would not

necessarily 6e.so. The ftnding'is pot that, however. It is instead a

pattern,in which reversals are found well mixed within a general pattern that'

,

directionally appropriate. Several explanations may be possible:

(1) Reversals may occur in conjunCtiOn with low frequencies-of

4o,
significant relationships. Irthis 'were frue, a comparatively

highinctdence of reversals wouldsimply suggest chance

fluctUations. We might then judge the performance data skt
4

to be reflective of events and influences beyond the'scope Of

our human organizational concerns.

(2) The comparative frequency of reversals may reflect the

'imputation proceSs nd its effect in reddcing the size of the

coefficients themselves. The enhancement of number of cases

which imputation provides would then in determining significance

.
presumably hot'be comptnsating for the reduced size'which the

number of ties causes.

(3) The reversals mAy occur in the early segment of the array of

periods, whiltthe directionally appropriate coefficients occur

in,the late'''. segment. If so, this would suggest an "adaptation"

effect in whlich, for example, poor performance led to attempts

at getter human organization functioning; which in turji led to

improved performance.

(4) The reversals may reflect peCuliar organizAtional practices at

odd times, much-as the practice in slpw periods of a ssigning perscms

from poorer managed, "fat" departmentsito friMmèr, better managed

ones. (fOr Maintenance work, and the like). Such A problemjs

described in the survey manual (Taylor & Bowers, 1972); its effect
.

119
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is to make the good performers appear poor and the poor good,

for the 'duration of the slow period.

. ,

_The fi rst 'three, possiEorl i ties ca e
,
at least avroximately. assessed .

... 4
by examining the condenseid data, repre tion in -Table -36.: -We see, from the

e.

fi rst two' -columns of that, table that, for-Organization II I , frequency . of

reversals. presents no (real problem. Significant relationships not only

bccur with great frequeno, they are 'almost always directionally appropriate.'..
For the remaining ttivb organizations, the first three possibilities.'

ould leas] us t4 expect the following',

z

Possibility #1 - Reversals as a function of low, significance frequency'

Comparing data in columns,-(3) and (41- wi th those

in (5) and (6) s.uggests that, 'while this may be

an explanation for Organization II, it is,not
g

plausible for Organization IV.

Possit?ility #2 - Reversals as a_ function of high imputation rate

This is apparently not a pThusible 'explanation

in the-case of either of these'organizations..

Hi,gh imputation rate occurs with neither the highest

nor lowest frequency of reversals (tee-column 11).

14ssibi1ity #3 - Reversals as a function of an adaptatfon effect

For this- explanation to hold, we would find reversals

"clustering". in the irst half of the array of time .

periods, rather than the second half. While coiumns

(7).and (8) show that such reversals as cip occur

occur in the first half, data fer the second half

(columns (9) and (.10) -- are in both .ca.es

A



TABLE 36

PERCENTAGES OF REVERSALS, AND IMPUTATION RATE, BY ORGANIZATION °

,tpr Cent of Periods ,

'With 50 Per Cent or Per Cent of Significants Per Cent of Signific'ants

Per Cent of Periods More Reversal's and , in First 7 Periods with in Last 6 Periods with

lean Per Cent with 50 Per Cent or < 10 Per Cent 50 Per Cent or More 50 Per Cent or More

Significant More Reversals Significant Reversals Reversals Imputation Rate

TVE 1' ABS I'VE 1 ABS

(1) (0 (3) (I)

6 38 , )1

21 38 0

TVE 1 .ABS TVE 1 ABS TYE 1 ABS

(5 16) (1) (0) (9) (10) (11)

'r 15 .11 33 33

40 0

15 - - 100.

Fe

0

10

0

75 _0

N.D. 0

N.D. N.D.

N.D. N.D.

N.D N.D.

N.D.

N.D.

9tol

4tol

37 to 1

21 to

,Ato1

L.

'toe

fit
122
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A

In combinati n with the otherexplanations,

however, the 1 kelihood of this one's holding

true greMs quite small.

Possibility #4 - Reve'mals as a fun tion of intru§ive factprs

This pos'sibility re ires more detailed scrutiny than

the case of OrganizatiOn IV. An inspection of the

-basic relationships shows that allof the reversals

occur in one time period, and that.they are caused'

by a peculiar fluctuation orthe cost perforinance

data of one set,of groups, all in the office and
.

administration (not production) area. We feel

reasonably certain, therefore, that we maisafely

dismiss reversals as a significant problem for '.

Organization IV.

Organization II, is a somewhat more complicated matter.

The discrepancy between present findings and those

published earlier for the same data (Taylor & Bowers,

1972) lead us to believe that imputation and the fact

that correlations were in this instance computed

separately for each location (rather than as part

of one integrated data setI account for the, problem.

If so, it reinforces our suspicion that Organization

II's problem is,an instance of thejirst possibility's

workings, but a readily corrigible instance.

A re-running of the correlations for Organization CII
0

in a format in which all groups from the four locations

' are ecimbined shows that this is, indeed, the explanation

.122%
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(see Appeiiplix H). When all units are combined into

the multi-lotation organizational entity, the

kcoeffici: ts become absolutely much' larger and

very frequently Significant. Moreover, with the

exception of a siffgle instance in relation .0to

absenteeism, there are no longer any reversals.

We feel quit6- reassured in including Organization

II in the subset for further analyses.

We are left, therefore, with three prime .data sets, from the five

considered, which seem to display all of those characteristics which we

cited as desirable at the obtset. Although one more complex data set

(three organizations from.a single company) remains to be analyzed in similar

fashiOn in a succeeding report, earlier preliminary analyses suggest that

these, too, will prove suitable. All together,.therefore, we would.then .

have a file for the multivariate stage containidg more than 600 work groups'

from four organizations, with survey data and an ultimate criterion measure

of total variable expense, and more- than 500 work groups from a somewhat

'different subset of four organizations with a penultimate criterion measure

of #bsenteeism rate.

124 It
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4 Conclusions and Next Steps

We therefore'believe that the 'questions posed at the outset have been

answered affirmatively and that the following conclusions'are warranted by

the results as just discussed:

(1) There are., in fact, sufficient data of the. required quality

to proceed with the succeeding anahikes.

(2) However, not of the data sets submitted to these various
" t!

examinations prove to be suitable. Specifically it seems

advisable to.eliminate two organizations (I and IV), from cost

performance analyses. Three whicip remain will provide-ample

numbers of cases.

(3) Two principal performance measures are availa'ble with sufndient

frequency ,across the remaining sites tO be included: (a) total

variable expense, which is an ultimate criterion measure cir.

cost performance, and (b) absenteeism rite, which is a penul-

timate, human cost measure.

(4) Twd survey indexes, established as somewhat experimental by

originals analyses for'the Survey of Organizations, should be

drop* from these analyses as having inspfficient intelmal

consistency.

0
Based upon these resufts, we feel reasonably confident in pursuing the

remainIng, less cumbersome but more Antrftate, analYes. In the first of

K:

these,.performance Measures for the included organizattonswill be converted

to standard scores based upon each organization's ,score distribution for a

125
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particular period."-The-separate organizational fileS will then be merged

intok-a single large file'cOntaining hundreds of groups. For the analyses

in relation to total vafiable expense, as for those for absenteeism, the
.

total sample of groups wilXbe randomly divided in half. .Each half sample.

-will'be submitted to.multiple-negression procedures predicting prformance

from, survey scores. The weights derived from each half will then be applied

to the,survey scores froui the other half, the perfoAIcs s.cores predicted,

-and these predictions compared to actual scores. Frolii'th4s2Abubie cross-

validation" procedure, we expect to provide the basis for the value attribution'

activities in the second phase of the research.,

a

-

.
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, APPENDIX A

9

ALPHA '5, HOMOPENEI TY :.RAT IO 'S , AND DESCRIPTIVE STATISTCS
,

-N,
FOR SOO INDICES BY.. SITE
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TABLE\ 1:; ORGANIZATION I.

DESCRIPTIVE ITATISTICS ON SOO: WAVE 1
-

\ 1

-;

Index Mean SD Alpha HR

decision Making Practices

Commun cati on Flow

*Moti vational Condi tions

*Human Res ourc4 P ri ma cy

Lower Level Influence

*Technological Readiness

.Supervisory Suppart'
Stwervisory Goal Emphasis

Supervisory Work Foci tall on

Supervisory. Team Building

Peer Support
4

_Peer Goal Emphasi s

Peer Work Facilitatton

Peer Team Building

*Group Processl

*Satisfactiory:

,74

.62 .36

'`).52 '.40

:66 .50

.69, v.53

MD MD

.85 .67

.61 .,44

.76 .53

.36

.84 .64'

.86 .78

:86' -.68

I 71 .45

MD MD

.63

*Some dr all items were missing.
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TABLE A2: ORGANIZATION I- -

DESCRIPTIVE STATISTICS ON SOO: WAVE 2

. :

Niex N .Mean. Alpha

Decision Making Practices 64 2.92 .45 .77

Communication Flow 64 3.21, .47 ,69 .44

*Motivational Conditions 64 3.31 .52 / .71 .59

*Human Resources PriMacy 64 3.45 .56 .83 otql

Lower Level Influence 64 2.46 .54 .66 .49

*Technologcal Readiness MD MD MD MD MD
A

Supervisory Support 64 4.20 .54 .94 .85

Supervisory Goal Emphasis 64 3.93 .52 .85 .74

Supervisory Work Facilitation 64 3.26 .51 .83 .63

Supervisory Team Building 64 1.49 .65 .88' .79

Peer Support 64 3.94 .46 .92 .79

Peer Goal Emphasis, 64 3.48 %52 .86 .77

Peer Work Facilitatidri 64 3..34 .52 .88 .71.

Peer Team Building 64 3.25 .60 .94 .84

*Group Process MD MD MD MD MD

*Satisfacti0,. 64 3.81 .43 .69 .32

Sane or all items wier* missing.
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TABLE A3 : ORGANIZATION I I -,

DESCRIPTI VE STAT I STI CS ON SOO: *WAVE I o

Index N Mean SD Alpha. HR

Decision Making Practices u0 3.03 65 .87, .65

Communication flow 5D0 3.69 .59 .79 .56

Mottvational Conditions 499 3.47 .49 .71 .45

Human Res6urces Primacy ...500 2.55 .57 .86

Lower Level Influence 496 3.38 .62 .55 .39:

Technol ogi cal Readfness . 496 3.38 .62 .62 .49

Supervisory Support .500 3.94 .62 ;e9 ,73
N

Supervisory Goal Emphasis 500 3.81 .69 ,87: .78

Supervisory. Work Facilitation 501 3.32 .72 .89 .74
'

Team auilding 502 3-. 46 - 91 .84.,Supervisory
.,.

Peer Support 498 3.74 .154. .87 , .69

?ditTr Goal .Ehiphasis' 498 '3.30 .58 .82 .72

Peei- Work, Faci 1 i t'ati on 498 3..19\ .64 .89 .73

Peer Team Building 498 3.15 . 79 .90 .76

, Group Process 499 3.69 .49 .91 .60
(

,Satisfaciion

. o

500 3.6 .52, .85 . .46
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TABLE. A4: ORGANIZATION IL -

DESCRIPTIVE STATISTICS ON-S00: WAVE2

Index
,

Mean,

Deciston Making PritiiceS

Cothmunicatiön Flow

.Motivational Conditions

Human Resources Primacy

lower Level Inflwence

Technological Readiness

,Supervisory Support

Supervisory)Goal Emphasis

SupervtOry Work Facilitation

Supervisory Team Building

Peer Support

Peer Goal Emphasis

Peer Work Facilitation 7-jr

Peer Team Building-

Group Process

Satisfaction

.184 3.08

-'184 1.20.:

184 3.53
. .

.184 ; 4.34

1,84, 2.61

184 3.31
e a*,

4.00

184', 4.00

184 .

183 3.74

184 3.83

184 3.49

184 3.31 1

184 3.38

184 3.82

184 3.93

SD .Alpha HR

.54 .86 .62

51 .82 .61

,46 .72 .47

.50 .83 .63

.53 .72 .57

.51, .45

.61 .90 .76

.66 .89 ,80

.66 .92 .80

.73 .92 .86

:45 .82 .61

.49 .77 .64

.52 .85 .66

.66 .88 .72

.41 . .89 .56,

.44 .80 .38'
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TABLE A5:' ORGANIZATION III -

DESCRIPTIVVSTATISTICS ON SOO: WAVE 1

Index Mean - SD- 'Alpha HR

,

Decisidb Making Practices 2.,5 2.89 .59 -79 .49

Communication Flow 295 2.98 :55 .69. .43

Motivational, Conditions 293 3.41 .51 .67 _.41

Human Resources Primacy 295 3.25 .59 .82 .60

Lwer Level Influenc

rl;"'ecological Readiness
40;11

294

295

2.41

3.55

.55

.58

.59

.60

.43

.44

Supervisory. Support 298 3.85 .72, .94 .84

Supervisory Goal Emphasis Z98 3.82 .64 .85 .74

Supervisory Work Facilitation 301 3.21 .69 .89 .73

Supervisory Team Building 299 3.44 .79 .89 .80

Peer Suppao*-7-
dir

294 3.82 .51 .87 ..70

Peer Goal Emphasis 294 3.47 .53 .75 .61

Peer Work Facilitation 294 3.35/ .62 .90 .75
-

Peer T6am Building' 294 3.26 .89 .73

*Group Process et- . 293 3.53' .43 .81 p46

Satisfqpition 294 3.77 .51 .83 .42

. .

*Soiletems were missing.

4T 4
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TABLE A6: ORGANIZATION III

'DESCRIPTIVE STATISTICS ON.S00: WAVE. 2

7

Index N -Mean SD Alpha HR-

Decision Making Practices 277 2.91 .50 .82 .55

Communication Flow. 277 3.14 .53 .80 .57

Motivational-Conditions 275 3.44 .51 .78 .54

Human Resources Prin4eP 277 3.2
0

.51 .87 .70

Lower Level Influente 277 2.55 .54 .69 .53

Technological Readiness 276 3.45 ..48' .63 .48

Sbpervisory Support 282 3.93 :.67 .93 .83
.14

Supervisory Goal Emphasis 282 3:88 .59 .83 .71

Supervisbry Work Facilitation 278 3.40 .62 .91 .77

Supervisory Team BUildi.ng 278 3.58 .67 .90 .83

Peer Support 278 3.81 .50 .86 .68

Peer Gbal Emphasis 277 3.53 :47 .75 .61

Peer Work,Facilitation 277 3.44 ,55 .92 .780

Peer Team Building 277 3.53 .58 .91 .77

*Grbdp Process 274 3.62 .38 .86 .57

a'
Satisfaction 275 3.87 .43 .84 .. .44

A

*Some items were missing..
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TABLE A7: 'ORGANIZATION IV -

4

DESCRIPTIVE STATISTICS ON SOO: WAVE 1

Index Mean SD Alpha FIR

Decision Making Practices 210 2.40 .46 ,.78 .48

Communication Flow 219 2.56 .61 .79 :56

Motivational Conditions 219 2.82 .60 ..79. .56

. Human Resources Primacy 219 2.43 .52 .79 .56

Lower Level Influence 219 2.21 .48 .59 .42

Technologic4J Readiness 218 2.57 .61 .71 N.55

Supervisory Support 219 3.52 4 .94 .84

Supervisory Goal EmPhasts 219 3.54 .65 .80 _66

Supervisory Work Facilitation 154 2.91 .71 .89 ilk

SUpervisory Team Building 219' 3.73 .53 .89 .81

Peer Support 218 3.18 .57 .87

Peer Goa) Emphasis 218' 3.17 .60, .81 .68

Peer Wbrk Facilitaltion 218 3.17 ..60 .85 .66

Peer Team Building 218 3.11 460 .86 .68

Group Process 217 3.24 .40 .77 .48

Satisfaction 219 3.40 .51 .82 .40

,
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TABLE A8: ORGANIZATION IV -

DESCRIPTINE, §TATISTICS ON,S00: WAVE 2

Index Mean SD -Alpha ,HR

A

Oecision Making Practices la 201 2..52 .62 :9E)

Coninuni cati on, Fl ow 201 2.60 .69 .79

Motj vational Conditions 201 . 2.86 . .60 .88 .73.11

Human. Resources. Primacy. ,201 2.52 .59 .90 .77

Lower; Level 'Influence
. 201.- 2.28 .52 .81

r . 1

Technological Readiness 200 2.61 .64 .79 .68

Supervisory Support 201 . 3.53 .77 ..95 .87

Supervisdry Goat Emiphasjs 200 3.50 .70 i .90 .81

Supervisory Work Facill,tation 201 2,89 72 .93 .82
.:

(Superyi'sbry Team Building 201 .3.13 -.85 .93
4

Peer 'i)..--150-ort 200 3,66 .46 .89 .74

Peer Goal Emphasis 200 3.24 .54 .77 .63

Peer WorkFacilitation . 200 3.16- .51 ..89 .73

Peer Team Building 200 3.02 .65 .92 .80

Group Process 200 '3.61 .44. .93 ", .65

Satisfaction 201 3.29 .55 .89 .55
I

,
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/-\TABLE A9: ORGANIZATION)/ tRegions ,1-4) -

DESCRIPTIY.E4.5TATISTICS ON 300: WAVE.1

Y-:;*

Index
,

Decision Making Practices,

Communication Flow

*Motivational Conditions.

*Human Resources Primacy

Lower Level Influence

*Technological Readiness

Supervisory Suppo'rt

Supervisory Goal Emphasis
0

5upervisor9 Work Facilitation

Supervisory Team Building

Peer Support

Peer Goal Emphasis '.-..

Peer Work Facilitation

Peer Team Building

*di-oup Process

*Satisfaction.,

.4

305 -

305

305

305

305

MD

305

305

307

307

305

304

304'

MD

304

Mean . SD, Alpha

3,49 .44 .75.

3.66 .50 .73

3.87 .43 .69

4.07 .51 .75

3.16 .59 .71

MD MD MD

4.47 .43 .86

4..17 .51 .89

3.52 .55 .85

3.75 .66, .84

4.29 .37 .83

3.69 .49 .77

3.28 .54 .84
..

3.53 ,59 .88s .

MD MD MD

406 .42 .77

HR

.44

.48 ,.1

.53

)60

MD

.68

.

7 ,

.66 '

.73

.63

.64

.65

,
.71

MD

.41

*Some or all ofthe items were missing.

7s;

1 9



1.19

TABLE A10: 0RGAIUZATI0N V (Regions 5-8)

IDESCRIPTIVE STATISTICS ON SOO: WAVE 1

Index N , Mean 15D

., -

Decision Malang Practices ,199 2.87 .38

Communication Flow .199 3.46 - .88

Moti vational, Condi ti on s 199 3.63 .38

Human Primacy 199 3.45 .39.Rescprces
r

Lower'Level Influence 199 2.81 .46

Technological Readines§ 199% 3.61 .42

Supervisory Support 199 3.98 .44

Supervisor4 Goal Emphasis 199 3.92 .52
CiA

Supervisory Work Facilitation 199 3.09. .56
t-

Supervisory Team Building 199 3.57 .62,

Peer Support 199 3.85 .38'.

Peer Goal Emphasis 199 3.33 43-J.

Peer Work Facilitation 199., 2.95.. .50

Peer Team-Building 199 3.10 ''. .51

Group Process .1.99 . 34

Satisfaction 199 2 :81. . 46

140

Alpha . HR'

.70 .38

.53 .28

.66 .40

. 76 .51

.49
dtk,)

.85 .66

.87 .78

.435 .66

.84 ..73

.88 .72

.72: .57

.84 .63

.17

.37

. 40
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TABLE Al I : ORGANIZATION

DESCRIPTIVE,STATISTICS ON SOO: WAVE 2

Indeg N, Mean SD Alpha' HV

Decision Making Practices 496 2.91 .42 .73 .42

Communication Flow 496 3.38i .45 .62- .36

Motivational Con.dition.s 496 3.63 .42 .71 .45

Human Res'Ources Primacy 496 3.39 .42 .80 .57

Lower Level Influence 495, 2.77 .52 .65

.
TechnaloglcaL,Readiripss 496 3.49 .41 .42

SupervisorY. S,Upport .495 4.10 .52 .91 .77'

Supervisory Emphasis 495 406 .54 .87 . .78

Supervisory W6r(TaCis,litation 492 3.34 .56 .86

Supervito*Jeam:BUilding 491 3.74 , .60 . .86 .75

Peer SupRort 494 3.97 .41 .88 .71

Peer Goal Emph.a5is
,-v

494 3.52 .48 ,76 .62

Peer Workadlffation 494 3.19. .50 .85 .66

Peer Team1.6uljdfng 494 3.36 .56 .879 .73

Group Process 493 3.64 =,.43 .78

SatisfactiOR 4?6 2.77 .52 .85 .47
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PERFORMANCE MONTHS: ,

DESCRIPTIVE STATISTICS BY SITE.
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TABLE B-2: ORGANIZATION II

,
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211R.V2011 4"3141 15

,2019.V2014 4P"iiin 15

--.40.1P120 t.41,1 15

. .
.?1012121 An 15

-
4.44.421--.0M72.VZ/72,E11121,-715

- v.- r
. .,

STO 9Ev

6.8000

6.6000
e

5.9000

1.4010

15..400

13.800

:9.7000

_10.600 .

10.800

9.4000

,7..7133

'7.6200

2.2402

2.9597
. e

- 1.6570

41

.2.3066
e

4..3000 1,3.300 . 9%1800 3.4501

3.7no0 10.70a 6.2433 2.9908

4.5000 10.100 f.1133 2.1387
. --

9.4000. 13.900 104533 2.3533

.1.1030-- 15.300- :3.3095

146
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TABLE B-2: CONTINUED

. .

.11. SCRIPT! Vr. MCA SIJAES -..- <4> 0. It Pico& A. - - .:

v '4.> I A:M! N ttIMIMOM MAXIMUM MEAN STD DEV

2000. Von). 0 .
,

.2).:11.V2001

rri?.v700?

.2.):13:SUPCNi

2.1iO4.V2001.

211').V2f7r`i)t,

.
?T',..!.on2Q.

aa a

20.00.v200.7

201:1

2111 1

2012.V2-112

-

'20,11.4/2:113 0
5- .

2-114..V2i4 1v 32 3.0400 15.400 13.534 . 2.0466

2015 Of21115 TO 32 4.4100f., 14..400 12.103 3.7650
. 0

20.16.V2r.11.1, 4111, 32 7.33113 13.500 _11.544.. 2.5052
. .

2117.V2017.. +2 32
...

. 3.7)00 11.400 9.6312 2.4887

2110; vzoitx +3r... 32 6 .Allo . 12.900 10.778. 2.8686
.,

2-1').V201S f`ivi 1 . 32 ,.....anp0 ,. ..,14. sop 9.6000 2.9163

.-..2:).V!0z0 41A; 32 1.0039. Ix 38.400 17.484 10.006
. .

70'21.V202I +4of ' $2 5.1000 14.600 11.794 3.3762.

2122.V2027 4-7tti 3? 1.203a 12.900 9.6344 3.6907

1 7
r4



4..
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TABLE B-3: 0kGAN IZAT ION II I

:

vAortkny 4 MIN1mNM MAXIMIIM MEAN STO nEy
-711-4.v4rv13.-:. -32.2.--4,..5nn0 10.-590 0. 4304 -4.1998
140,17. V4017 --I'm 31? 2.cor30 14.510 6.0227 3.4714
14011..v4011 -Ion 122 2. lnnn 16.400 A.1106 4.9926 --r n41». V01 1.- lb- ,-- --172 - 1.80D8- 19 .808

. n4pt-2. v4^12 43. 372 1.7710tS 21.900 9.0366 6.1422
V es1h1.3 0/4011 4.44 322 7.1000 22.700 fl. 7255 6.2631

f'0,914,,V9^14-1.:0.;----- 127---2.0nn---- ---21.40%..-- 7 .920t :--Cr. 3702
14015.V4!..5 -3.611 114 ?..010 21.0110 7.5135- '6.7409
1cni R. V4111 4i,,, 114 1 .6180 18.918 7.1234 6. 0101
(1401.9V4811-4-16 327 1.1108 14.680----6 .3361 -----4.51_121
140/1.vv1,1 411PA 327 1.0000 15.400 6.0593 4.898040,1. V40,1 +qv, 127 1.700 15.618 , 6.5914 5.0846
00'3 a 014818 -,1..., 322 rl. 0089 --1-6..109---7.--i 1.134 ---7-L1309 -
14^ V4/119 -Z.% 12? 4.101n 18.910 7.0106 1.2475A 14101o,4111,1" 372 , 4. 4nrm 9 . 6n10 7. n453 . 1.5877
141)1 .v4111 -ro 177-13.-2008 -14.410 9.6161----2-;8275-

n 141,4.114114 43 172 7.5008 - 17.418 11.974 3.2878
IV 0413covit35 +41,7 177 p.8081 16.690 11.610 3.2913

1411 $1. V 4 11117:.6.11 ---177- 7.689-0.- 17.911-0-- 1.0.798 -1.7606
11407.v4107 4foort 114 6.9000 135.580 12.093 2.7444
4111 V4111 +Awl 114 0. , 11..(Aa. 8..R42 .. 3.3010
'14111. V4111 -10. 177 3.5891-c-8:8 I IW--- '-7 .2737 1.4770
ne,t 1 7o/4112 41161 177 C .7o18 12.600 8. 14714 2.3204
16111.V4113 412116. 177 4:7n8n z 10.410 9.2034 1.5E47

:148
E

I A

,`:;`,.4n,`:;`,.4n

:148
E

I A

..

:
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TA8LE"8-4-: .01111ANIZATION IV-

..-93SCPIPTI7Z MEASURES
..11ARIMILE . N MINIM!!!

( .638.5 % St. .124 1.0090
C 639.6 % NON'. 124 9.

b.40.7 % IMII 124 0.
553.2., ST. C 113 1.rC00
654.21 N1N-P 124 n.
655.22 IND79 1'24 o.
669.15 ST.CO 124 2.11ro
66,9.36 N0N-0 124
671::.37 /Inn 124 II
6S1.5^ S7. C 124 4.nnrn
C8411 124 ^.

685.52 71974 124 1.
648.65 57.= C 124 ,j.nnol
69966. i:J4-0 124 1 01) nt!

oq 71...67 :ADIS 124
711.9C cT. C 1241.0C.:0
714.91 77177-9
715.92 l'!:1:? tf, 1:21 ilec01
724.95 $T. C

' LW, 2.rn01
ti 7:21.46 VIN-P 1.noAj
r; 3?:97

741.119
.

9 74\4.111 '901- 124 1.0000
C/745.112 Dig ' 124: 9.
9 758.125 ST: 1,24 2.0090:
01 759.026 409,1: '-'/8 2.9000
0.760.127 INOV 78041,0*.

MAXIMUM
6.CCO
8.0(091

9.0t^tc

7.-740,,C)

7 iNtn.ro

7.0!-Ct)
7.11^.;11

r r
7;oorgl

"6.1'WY)8.01!

7,1,r0.1

7401(.6

8.0(inc,

6.COJO
7.0000

'

;^

MEAN
3.427(4
3.E1226

2.7E99
2.F.Q26
2.32
3.6955:
3,4415'

3:52.U2
2.11,29

4.2121
2.1629
.4.3952
ti,"161.

2.5242
.4..1177
3.A129
2.1061
3.621?
3°.1952
1.'7742

4.5242
3.8974
3.1154

a.

A

IA 9

:ttY%,t

S79 1EV
1.5916 .

1.9961

2.
1.762P
1..9951

%914"
1.6194

'"1'; 72Cti
2.5622

.1.71(15
1.7272
2,621,6
13'41
1.7115
2.621A
1.11.93

1.63.79

1.4'41

2.9r62
.a5Qn?
1.'2676
1.7n115
2.-9603
1.3152
2.7254
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APPENDIX ,C

PERFORMANCE MONTHS:

1NTERCORRELATIONS BY SITE

1

4

AM

150
,or.

0

irM4444.440.4...

.44

4.!

t.

4

6

9



-r1651N8 .0*ATA CORREL AT ION CAS ESA IT E C)ItCr,

- VARIA81.9
,

02001.V2011 796 ,1.0000

n2O92.V2132 i-S

'9

02001: V2001.7-41

020'34.42114 11

0916 1.0000

(19)
4

".171
, -.1177 160000

11a) ( 19) .

-.9622 -.3202 , .-.1983 1,0000

(19) . (191 1191

TABLE C-1: ORGANIZATION I

e 02005 .V20 )59T1 -.99 ?3'

9 ft, (191

V 64006.V2006 r-1 7.7199

(19)

' 92007. V20,17% '7540
.4

(19)

12e39. V20'26 '141 .3919

*9 ' . (19)L i
4 p.0201010'09 Tt4 .7539

i .

1111

4 02010.V2ii0. 943 .9901

9 (19)

1201 e.V2011 li.4 -.6001

9 . .9 A 1.1 1

02012.VV112 ItS ".'7.5335

(19) .

-.1567

11191

-.1912

(19)

' .3178

. (19)

. .3761

1 191

.1761

( 19)

.3901

(19)

-.3633

(19)

-.3457

(19)

1191 (19 )

02015. V2015 ti? = .7129 .3996

9 (19) 111,

92016.V2016.1q. .9615 .4123

9 . (19) 1191

(12017.V2017 1.-.5' .9260' i ,4095

9 , 1191 to)n .

v 02013.V2018 ,T-i -.9303. -.3512

9 (19) (19)

02019.V2019 71 -.9323

L9 . -, (191 (19)

If)220.V2020 il. 4..4252 -.0091

9 (01 1191

02021. V2321 77J, 0749 .1943

9 (19) (19)

r_ 1,209.2.V2022 910' .g0 .gt 1

12023.V2023 Tiq' 4.9671 .3251'

1 -,91191 (191

.990202*. V2024'..N, ;, , 9981 9 0693

, . :

9 . 119L (19)

02025. V2029 7'1 .3886 -.0076

I , . ., . '1191 1191

02026a2026 -T.,91 ,9193 .3519

9' 9.9 1191 (19)

. 02927,W017 lir,411., -.1529

9 ,' 1191 ; (19)

':'2013.V2013 rl, 94-.794 '1.3996

(19) 1191

02014. V2C1it11. _11935. -.4158

020281i/2025 r4 .-.99.01' -.3532
o' : . (19) (19).
9269.V2029 T:11 9,0932"' 41.58
9 :119) s119)

1, !.,4COD I 200 2.

-.0483

(19)

.5647

1191

-.7134

.9866 .1.0000

(19)

:9209 :8516. -1.0000

,(19) (19)

-1.5466 -.6666

(19) . 1191 1191

-.0616 -.9660 -.9940 '

(19) 1191 (19)

.5977 . -.9043 -.8296 .

1191 (19) 119)

-.1366

1191

-.9439 -.9829,

(11) 1191

.8433 .3596 .4961

(19) (19) 119)

,4839
. .2831 .4244

119) .(19) 1191

.7015 .5594 .6779.,

(191 ' (19) 11111

.5157 .7375

1191 (19? 4,,41,91

-.7t35 p6203"

(N)
-0471

.991(19)

-.85 4,7.9200

(19) .1191 1191

-.6248 -,641311r

(19) ( 19 ) 1191

.8562 .3366,' .4747

(19) 1191 . 1191,

.4317 :47985 0801'

1191 (19) ' (19)

'-,8701 .6556 :5343

1191 1191 (N)

.0495

'4191 1191 (19.)

-.6646.. -.5443i81691)2

(19) . (19)

4801 0998 -.9912

1191 1191 (19)

-.41140 -.9773 -.9981

1191 1191 1191

.6892 46249 -.5000

1191 1(9) (19)

.0703 -.9116 -.9998

(19) (19)

99931 -.3116 -.1648

(19) 1191 (19)

-40644 .9909 .9999

(19) '1191 119) .

.4317 7989 .8801

(19) 119) '119)

loo3" awl 2.405

9;1769 1.0000

1191 .

.7889 .7444 1,0000

1191 1191'

-.9992 .1368

'119/ . (19)

-.7404 ..7925

119 t (19)

-.0326 -.9779

1194 1:191

-.9579

(19) 1191

. 1

1-.9991

(191

1

. 159 7.9686

1191 (19)

9.1171 .9982

1191 (19)

-.5780 .9054

(19) (19)

-.1915' .9930

(19) ( 19)

-.0571 -.9725

(19) (191

's 5007 -,9406

(19) (19)

' .8981

(.19) (19)

5657 .7116

(19) , (19)

-.9033 -.2625

t91 (19)

-.9135 .5620

(19) (19)

-.8173- .7117

(19) (19)

-.8798 -0123

1191 (19)

...MO .6500

119/ (19)

-.6574 -.6254

1191 g) (19)

.8599 .6545

,1191 1191

:5007 -.9406

(1.9) (19)

Ito4 ,

,7633 1,0000

(19)

:9972 .7126 1 .0000

( (19)

,-.5885 .0731 -.6476 1.0000

1 191 (19) (19)

-.5213 .1534 -.5640' 1.003

(19) 119 I H

119J I (19) 119 . :9"11i) (19)

-.754 -.1520 -.807.14.,%106 .953

"70 -,,3787 9:140,,..ki)954
.85O

(19) 1191 1191 "9 (194 (19)

.7027. .0768 .7542 -19688, -.973

1191i 1191 1191 (19) 1191

.9575 .5444 .9765 -.7967 -.75

119) (19) ! 1191 1191 11.1

.8178 .2525 .8588 -.9466 49147

1191 (19) 1191 (19) .119 1

-.5685 .0975 . .9997

(19)' (19) (19) 1191. J191

-.9269 -,4652 -.9525 .8489 .803

(19) (19) 1191 1191 (19)

-.4383 ...9152 -.3694 -.4638 -.538

(49) (19) 1191 (19) 1191

.0605 -.5986 .1354 -.8V6 .893

1 191 (19) (19) (19) 1191

.4490 .9199 . .3804 .4583 .526

i 191 119) 1191 1191' r19)

.9707 .8963 .9498 -.3/.619 .300

( 19) 1191 1191 (19) 1191

.9989 ° .7933 .9924 . 5492 460

(19) 191 (19) (19) 1191

.4019 .8983 , 0319, .5018 .571

(19) 1191 1191 1191 (19)

.9913 .8417 .9786 -94769 .404

19) (19) 1,191 (19) 11(/)

.0555 .6874 -.0198 .774.6 .623

1 191 (19) .1191 '1191 1191

7.9121 ...83115 21,9198 .4821 9409

( 19) , 119) '(19) , 1191

-..9269-.4652 -.9525 .8489 ' .803

( 19) i 1191 (19), 1191 119 1

2.007 24o9 Ufa m 210..

152



TABLE C 1 ,(CONTINUED)

2301. 20C2. .2003. , 2004. .2005. 2006. ,2007. 2008, 2009. 2010. 2011. 201292101 Y2r192 '''t y2013 92904 V2005' 92006 v2007 y?903 92009 92010 92011 v2011,tyl.1200.V2030 14 ,9126 .403 -.4770 -.7668 -.8548 -4560 i .9566 .9066 .4195 09,358 -.8747 -.832 r?

9 (19 1 1191 119 1 1 191.. 1 191 1191 , 1191 119), ., (19) (19) 1191 119)02031012031 t-c. -.1175 -.1555 -.6399 ° ..8801, .7985 .9956 .-.0834. -.7215 -.9986 -.6139: -.1266 -.206
1191 . '.-1191 . 1191 .. 1111 .. COI - (19) . '1191 1191 1191 - 1191 -- (191 - (191120320/20? 1-; -.6223 -.1(*46 ...JD'. 4 .8117 .7144 .9752 - .0454 .-.6333 -.9834 .-.57)2 .-.2531 7.330
1191 1191 (191 (19) 1191 (19). (19) 1191 ,1191 1191 1191 ((.9)n .2033.V2033 T-1 . .4097 ,1098 ... -.9408 ....-.1458 ,.2933 ..... .2514 ,',9081 -..3 964 . -.2905 .4644 -,9/56 -.430n ,). (19) ,,--' 1 191 1191, (19) 1191 . 1191 (19) 119) . (19) (19) . 1191 .119132034.92034 '1'.3 -.275.4 ,0514 -.9376 .5268 .392 6 01165 .4239 -.2893 -.8392 .-.2164 -.6037 -.666k 9 . ' 2,..... (19) .),,- . 1191 . 1191 1191 (19) (19) 1 19) . (19) 1 19) -- 1 1191 ... .1 19) - 101V 1 40350,12035 T'2, .9337"1): .2949 .280 -.9959 -.9709 .-.9523 .,4687 .9388 .9392 .910 2 r.2739 -.199 {191 (19) (19) (19) (19) (19) 1191.. .1191 1191 1191 1191 (19) -'

u c ,02036.V2036 '-'1, .9695 .4103 -.3131 -.8662 -.9316 .-,6028, ...8q19 . .9659 .5700 .. .9826 . -.7778 -.114.), 9 1191 119) (19) (19) .119) .119) 1191 , (19) . (19) (19) 119) 119 I,02037092037 TO -.5199 -.0537 -.8122 . 0329 .6220 .9401 .1691 -.5322 -.9532 -,4670 -.3713 -.4459 .. ... (19) ..: 1 191 (19) (19) 119) 11 91 1191 . (19) 1191 -119) . 1191 1 (9)
. 12038012018 'Pi -.2793 .0557 -.9162 .5302 .3963 .8188 .4202 -.2932 -.8414 -.22 04 -.6005 -.66J6 (191 (191 1191'. (19) 1191 1 (191° 1191 (19) 119) 1 19) ( 19) 11(1) .020390/2039 'In, .4097 _0098 -.9400 -.1458 7.2933_ .2514 .9081 ;4964 -.905 .4644 . -.9156 -.9909 , 1191 (19) (19) (19) . (19) (19) (19) (191 '4 1191 (19) (19) (19)1214.V200 1'+3 ,.3698 .2975 -.9546 -.1028 -.2516 ' .2931 .8891 .3563 -.3316 .4256 -.9651 -.9({3.,

(19) 119) (19) 119,1 (19) (19), .1191 (191 1191 ,(19) .1191

153 154



r 'i2^1.WIT3 T4 1.0403
1.

V 12314o:2014m1 1,')C00

q (19)
)7"1 V2015 Tea -.I)911 -.9519 1°099

(191 1191

2316.V201r) T -0113 -.4825 .8791 1.0000
9 (19) 119i 1191

1-\ 12017.V2C17 T1,5 -.9947 -.9912 9841'
1191 (19) (19)

.12011.3r21/ T:4 .':Y1 .8842 -.984f3
1191 1191 1191

.995.5 -.9183
.1191 101

.:12020.V1029 T1. -.2591 -.0264 .3315
9 , 1191 091 (19)
,?.(1,21.)/207.1 1-1 -.7007 .7527

11911111 1191''C
2022.V2022 TO .2476 4145 -.3203

[))1 11./11 1191'

0207.3.V2123 Tt1 -.5746 -.7499. .5110
9 1191 1191 (19)
'02024,92024 -.8639 .6679

(191 1191 1191

'12925. V2015 .2976 .0664 -.3691
9 "(19) (19) 119,1

0)026.V2026 Tt4 -.6616 -.8184 .6029
9 1191 (19) (191

92027.92021 Tts .6133 .4119 -.5714
9 ° 1191 (19) .1191
0712.3.92028' ri .5660 .8219) -.6076

TABLE C-1: (CONTOUEB)

Vq92;)9.A6?.7 Ttl : P
9 I 9 IR, ,.li
17039.\1213,) TIE , -0)190 -00

:_....1 -

J2iriC4.1vil ri OT
9

A 92032. V2032 ''- -R,11 (.1 Ill'it 2

fl 9 .. ..,:. . IM1,' (
, 92033:VM33 T-.,1

9 ,. ..r? 117,15.,1:VOtr

f)

92914.vvii. 1-3 -irq , A,
J1'''92r.35;V:n5 In

. 4'H'.
9 .1111di

3J:936:V2036 0r.)
9 11111, V.I3,

. i . . .,
101.V2.131 TO -0'40 tNt

tOt; !P,1
02011, v2038 T'I'l

ilTI,2 11
5.

4 ,
r1.732.:39.92r)i9 . 14 ";4,

Tql6IN, 119) ,
,

3.71.141.V2140 PI -,!1q0 7;7476

(19). . (19),

155

.',7491 1 0000

1191

-.7817 -.9384 1,0000
191 119)

-.9958 -0740 18356 '1.0000'
( 19) (191 (191

-.1603 .1588 -.4903 .0690 1.00.00'
1191 (19) (19) (19)

.3460 .6239 -.8556 -.4306 ,8707 1.0000
1191 1191 1191 1191 1 191

I 1 7 0 .-0471 .4799 -480,0 -.13648

1191 091. 1.191 (19) 1191 (19)
.0600 .,6555 70540 -.8095..' -.6415 .1813
1 191 (19) 11191 1 (19) 1191

.9426 .389.4 -.5286 '90,0 ) -.4807 '4128
1111 (19) 4 (19) 1191 (19,) (19)
.1206 -.D983 .5249 -.0290. -.999! -,8897
1191 (19) .1191 1191 (19) 1191
.9111 ;1349 -.4552 -.8695 -.5528 -.07(4
11,91 (19) 1191 (191 1191 11,91

-.2350 -5192 .7899 .3234 -.9210 -.9933
1191 1191 1191 1191 ( 19) 1191

-.9135 --.7389 .4604 .0724 .5479 .0656

2.113. 2015. 2016., 2017.
V2013 92014 V2015 92016 92017

-.6909
(19),

-041

.0)3V3

ow!,

t'14.12

1,49.)

`r1111
119,1

-0195
1191 .

4441

. 1191.

tc,51'.
1191,

0837
. 1191

200, 2019. 2020.

92018 V2119 V2J20

0760
119.1,

030

0.4
1191

.9542

1.191

1.0000

.6506

1191

.4911

(19)
.9986

091
1,5627

.9171

1191

-,5578

1.0000

0810 1.000

1191

.0103 .445

119) 1191

.9939 .996

(191 1191

.2939 ,103
(19) (191

-.9932

-,:i,i(4) -.;4 w15, -.00(1..
11 1., 1191 1191

) 'pill .11C.).

'07706

7I/397 -107.1.1 -.7)).
(19) 1191k, ( 1,,),

-0759 -030.)9 -#669
1191: 141

424 .1641

C. 91 ' 1191 , UN):
-. 852 -A 109 -1.31A

,0) :, !(Ci),,` : !(')h

1..

7??3

.?022

19( .

-
(19) C..1

-; 949.
11911 11914

'-i1;424 r1641 .352
(191 , 119);

. (19)
-.6750 .'1212',. ;311'

1191 (Li) 1191 -.

.1
.1 .

,2021. 2022'; 202J.
92021 7 V2022 V2023

20247
112044



1.1nco,1212i02125

.J2324. V4026 .5191 1;0000.i..
g (19).

1 0202102C27. rts .9366 .1865
L. 9 '. 1191 (1.9)

12023.V202i Ttl, !.,,3139 -10000
9, 11.91 (19)

C
J2029.0.02.)11 .....02.40
I) , .1191

---'7,-
IZI30. V2b30 II -; )219.

1111"

120)102031., 14 -.7206
(19)

" 1201202.032 1145 -.9(32
7 . ' (19)

1203302033 -.6013

5

1213402034 T.1
(19)

9 1191

020350'2135 .6923

9 1191

12034. V2036 7.1 .1510

1191

0213T.V2037 TO ...9891

9i 1' 1141 .

1201102031 VI' ..4q933
PI

8031d20341t2.. -.6R13
9 101
02141.02140 in -.7124

(
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APPENDfX D : ORGANIiATION III
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APPENDU_ D3: (CONTINUED)
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APPENbIX El : ORGANIZATION I
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1.,
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v.....-...^..- wy,...,-....
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004 . Iv k: 1 0 19 518. 25 615.50 577. 4.3 . 43.333

3005. TVE1E 19 '44/.25 68.75, 7 541.76 96.497
,

.3D36.TVE1F 19 500.00 678.0D 61-5. 53 73.675 -
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i
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7
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90.000\
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106.83 99: 551.

111.50 96. 184

133.00 125.26

136.00 114. 68

154.00 117. 70

149.00 120.44

2.44.33 140.84

128.67 106. 13

7.2500 3.2808

22.8,40
rt- .4

4.8423

00 2.6846

6.8000 3.9481

11.000 4. 6577

7 .1750 3.4096

21.012 5.6341

6.3000 3.8278

3.7000' 2.0262

2 26

17.861'

8.4113

8. 9133

14.288.

13.812

18.8137

18.609

15.294

53.704

.10.353

1. 8831

3.7556

.93667

,st 4893

4'. 1309 4

1.4950

3. 138g
4

.1. 5826
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APPENDIX.E3! ORGANIZATION

op'

(54erlat.'
DESCRIPTIVE MASURES

VARIABLE N

3003.TVE1C 322

3004.TVE10 322

3005.:TVE1E

S6001.TVE1P 177

31,26.ABSA 122

3027.A0SB .322

3'623.11SC 322

3030.AS5E 322

3031./101F 122

3032.ADIn 331p

.303.Ann9 127

3n14.Anst 327

;3(135 AV., 327
,41,-,41-

PqININUH -HAMMUN KAN STD nEy

3.5500 1 5fl 8,1469. 4.11851
,

1425n '-;,._ 2 .5nn 8.3486 61244
'5.1:45103.17A1k. r 4, 21.V0 8.314111 6.1210

1.5nW 15.nnn 6.6118 5.1427

s.nnn0 lc.1n1 ; 11.114 1.1111

4.1nnn mInn 7.nInc 1.2475

4,11nn 11.6Sn 81117 2.n4n7

7.15nn 1t.nnn 17.812 2.73114

7.nnnn 12,nnq l5),71n 1.7n1n

n.Inno v.,5nn 12.nn3 2.2444

1.75nn lft_Inn R.1nn3 ,.nr,42

5 7nnn 12,11nn

.7nnn ln,nnn

8.1914

9.21114-.

7.32(11,

1.9847.
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WENDIX E4:' ORGANIZAtION. IV

nES.C:IIPTIVE MEASURES
STRATSITE MO.:26 CASESORW.-M

r

It

VARIABLE

3114.TVE1O

3105.TVE1E

5915.TVE1F

3317.nicln
300. oicAP

U MINIM MAXIMUM, MEAM
r

124 9i.571 97. 00 96.169
124 15.000 111.000 96.371
124 q3.nnn 9A.nnn

, 15.476
.124 .66667 7./111 3.7256124 0.100g0 1.4114 2.034AF

i
srn (Icy

1.7219



174

APPENDIX E5: ORGANIZATION V

1').1' vL

Y'Nfl At.ftr-
,

1 N1m,.1:4 MAX [MUM

a

STO DEV,---
D Znitoi 2301. .ri-b..?,. 2.? 9.6100 15.850 11.182 1.6172 r

. F.: 2092 . V2 ..)0.;.3 ri q? *fy .. 22 .- '1.4200 -1_ 16.. 040--1-1. .237_-___1.29.52_1/._

F .:i.) -) 1 V ' T.: 3 7* if it .. 2") q.ofonr) 230 ,11..:2(.03 1.725.6 ..

r
t 21,1A ..v 2004 7 4:/i/"'" ;1.5 9': 300' ' 11.520 11.747 2. ti54 /

..7, 211. v.1:`', T4'.:3)/1..r. 2,5 .9.2000 . -22..220

Ti. iOt ,fd 21 9. 41.3 )0 21.6thi 11.999 .2.5'751
. 1 .... -,, .1! -. -: --- .... ......-- .*:--.--.---.....,--- ..--.

200.7. v2,097, "7-44. 2ft 9 .3 00 21'.110 , .', 11.691 .2.3361

D.2C! S.1.1. V21103 .:Itcl., .... 22 .1.2.1.33....... 14..390 .-'..L.......-:-.1.1. 041.1. -.___1 . 006,9............._._

E. 2 )Cr).`,12007 1-1't :1)f, 21 1 .?,':31 14..190
% . . .

11.332 . l.0.014 : r.
V-

'.. 2010. v.2111 '1-11,tr 23 9..s9an /5.620
1

11.320 1.2900
,

. . . . .

L.2011.v2.01.1 7-4,10112,,.._.a5 .3.250.)_16.510_ , ..- 11'.. 245._ .1.6366_......

5 2012. v-'. 112 rt,13, /5 ... 25 7.7790 16.350 11.312 1.6093 2'.1 -. .., .

...

..

2911.V201311.110, fb 25 7.7)00 16.950 11.171 1.7003

L 204.'12914 rt Om_ -1 .1.3

DESCP,IPTIVE MFASJ9.1.".S < %i"ton gi

VAP I AHLF J MIrlI4T.1' I-I1X !Mum KEAN 'STD DEV

2tv` 1 .V2On 1 r I 9 9.3210 4 1. WO -13.7a3 10.408 .

A.

A. Z°002 . V2002- 'T-4,4

6 2?03. V2103 r-571 3 9. 3210 36.2.60 13.239 .6 .6675, :. V

C 2.)0r, '. i 20!14 *r 7. )0 9 0.1910 36.710 13:341 8.8037 6
.D. . 20 a5. V.2 C05--1 + 1..) 3.: ____.-9.--9....32.09_ .,35a37.9 13_.239 8.3.55.1.2.L._. t..

2') nha v 260, T+ 4,6 0 9...5100* 31.940 12. a16 7.1910

9 .f0500 ____ 32..550

,... ,, n,
. F 21n-r.v?k4:,., I 1 1) `i 9, ..'.. 3201 32.539 ' 12.457 7.4011'

1302. v 2)03._ Ti ._____A_ 7.._5!.).00 2.2.4.0-__/-111.359 1._3650

20.0iaV2.09.1 ...r --Si) b 9 7.9909 12.93-0 11.339 1. 4037 . I-

6 .610. V2 )1() T- 513.. .17 7; 7.)00 .b. 340 .11.5.30
.

1.5870
V-

_C.. 2.611:.1.(2.4 I_ ..1..7:?.) .9__......__!LL7... 520_ __1_1.1t33.3_0 11. 017 1 cki_l_k_L_L 6

D. 2312.. V2)12 r ,44 )7.. 0 320137.12y) , ..
11.494 1.8339'.

--E" 2.n 13 ..;;2013 ..T. 4-4; b . 9 6.7610 .13.330 11..413 1.9735,.. 2.. ....

Y
,,TIV

F .1.014.,v 2 o3i4 9 -- 7 . .')') .' i 4.33 0 11_2122 16437
. ,.

4 . 4.
r

V.

22 4

j

,

-0



g'zz 

I6t91 05'0i 01 

917 P. 
r r- o Cr, 9 1--- 

..11"01 004,.n - 

SLL9'1 ZW01 O4iVfl 

A 
. 

'1(tt IC J A "'PIC:J-3 

ilLeA.LIL,: 
;421-1:.; tcluz Aelo?."? 

11( 

sti 

949C01 951'11 OLv 21 Gtt+ ( s cuein t C 

L o 4/ZE 1-1 055 '51. C61f., 't 
,....... .. ..... ._ ii":"! '74," F/Jr-GT"-----ogri" Z1---- --.0C I'll ' i: cl I - 1 "i-, .ri., - /,, i:en L t it,: .1 

: , . . 
_ , 

- . 
- LSIIG' 

_ E£666 05L'Il CCL9't, t. ii:g.i.j. 9,..LEAt;;..t.,:: ,, t 
' 

. 

\I 

r-,.0-9RZ' I: 1,1'01 . 
OLCe7 . 

c.c.z?F':1 13 .0 i.,',.:1 5;/Z. iA 's..A. Z .2 

G 7 rlir Cr5i,- rl 
cctz-`}-:-...'-c-,-"-----illf..---;-1, 

tc c. 
;A 

tt. C Z, -c./.. 
.. 

-0----:._ 
,.. LELOi 05/."£ 1 ' it,r1 "6 9 I!, 

. I. c ,, ( z to:-u c ,-: j., 6 547.1 

88/51 .G11' 11 -05L/1 

L16 1 ---- I "----0 L-1 T rci/ /,' 
.t 

A30 01S 'V/ 31,1 101111 1.1.1% I I u. t.. 

L: uo.l&al 1 

I . 4,16C*1 9Z6',41 C6Zt, 

40,491 1 1 006'il 

6955'1 055'11 047f1£1 

LLC 

GCLC '1. (.1 /-t-a.. c2 
09G.ts 61 z1;.-..ey'zIc,f 1.. 

TvZ.A411 ' 

L 1 Cie 

(,C.0 ZA*4 OC 

- A - 

. toCTA'47C,LZ--- 
-N- 

ciL LOOZA 'LOU 

.3 60E47'1, 4,Z4711 Cr et SU 

,69501 547011 09921 000Z 6 61 

/6ZT'T 56901 09T'El 

4747S r r---`51cb 0 T-7-0611 1 

0061'6 61 

004-6 

7Z69.1 61911 Oar 91 

96691 59L11 OLC91 

T TT 0/CrVt 

0C1E 6 61 

007,;E, 61 44 3(2/0,OCZ ) 
CG:). Fit 131 147-.1.---SOCZA-*SUCZ0- 

47Z5,71 5Z1311 Of 091,. .C.C69 6 41 118-1 47i.JCIA ',CC 2. V 
31................... 

, 

4 47Zilf 1 169' 11 0911'51 CCI 17.'6 61 il-.1. CA..q..ZA't.6.a 

j/ 6613er-7'05'U . 

012. s 1 :CAI, 6 o -.64.---------ZO.0 ;EA COO 7. 

!- . 
C1,754/' 1 ()It'll 01149446.1 ULUi'6 61 ''- ii,C.4 A' 1-0y? 

- 

A30 OIS WiN wnwlxvw N rItiv1,.VA 

0) SIM:0*3I, '<r>"-- c:rsvjw A1 d V.D 57, 

(03giliwoo) :.S3 XICIN3dUV 

' 9L 



176

is

ApPENDIX F .

PERFORMANCE PERIODS:

INTERCORRELATIONS BY SITE

( Fl: Organization I

F4s, 'Organization II

F3: Organization III

F4; .Organization' IV

F5: Orgailizaiion V
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3ISSiN1 (MTh COR'ililATION
CASES:SITE

e

VARALEI

3001,v011 1.0000

3002.m13 ,

3003.TYE1C

30C:4.1'1E1D.

3005.ZWE

3006.M1F

3007,TV

iff't

-.1972 1.0000

(19)

-.3113 -.2890 MOO
(19) (19)

.4075 -.1327
(19) (19)

-.4091 .7191

(19) (19)

.4015 -.7535
(1(1) t191

.2594 -.5515

(14)

HILO*.2482

(14)

3009.'0011

3012.111En

, 3013.1v010

$04

(14)

.9343

APPENDIX Fl: ORGANIZATION I

-.9105 '1.0000
(19)

.4575 -.7042, 1,0000

(19) (19)

-.4117 .7517 w.9987 1.0600
(19), 1191 (191

0430 ..5199 -,0273, .0o89
(14) (14 .(14) (14)

.4102 -.4487 .9310 .3483

1.,C60

, ..3378 1.0000.
(14) (14) (14) (14) (14). (25)

I c

.480 .5945 .8702, -.9053 .81306 .2on -.72(13 1.0660
(14) (14) (14) (14) , (14) (14), (25) (25),

-.2228 .9901 -.2261 -.2463 .0341 -.8416 -.5046 .9586 '1.0000(1() (14) (14) (14) (14) (14) (2,5) (25) (25)

-.2356 .0709 .0404 180..1

(14) (14) (14), (14) (14)

.1936 .564 -0,IG9.1 .4733 -.3124 14000,
(14) (25) (25) . (25) (25)

.3 ..2087 4400 -.4518 -.256 1.0)00
(25) 125)* (29 (25)

.408. .rJ335 *5468 -.3190 0.1482, ,1012:
(14), (14) (14) (14) . (14) (14)1

A

.4470' -.2413 1-.6855 .8487 -.7282 7033 -.6723 -.4697 .1574
(141 (14) (VP 014 (25) Zi)

t e D. f

227

- .14(12

228
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APPENDIX Fl: (CONTINUED)

3014.81.6A 1,4000

3015.01.03 -.9104' 1.0000

(19)'

P16.0:C1C
Lao)

..(19) (19,)

..3017.01,C1D
.5299 -.1315 -.7822 1..0000

(19) (191 (19)

3018.CLC1! -.9997 .8996 -.0887 -.503 1,0000

(19) (19) (19) (19)

3019.0LC1P
.9981 -.9344 .1757 .4780 4-.990 1,0000

(19) (19) (19) (19) , (19)

3020.1Y-C1G
-,1483 -.1939 .7069 -.7326, .1694 -.0965 1.0001

(14) .(14) (14) 114) (14) (4)

. A

3021.DIC1H
-.5051 .8306. -.9300 .594 .4806. -.5633 -.1768

(14) (14)' (14) (14). (14) (1.4) (25)

3022.CLC1I . .7681 -.6653 .0763 .3871 -,7693 .7624 -.5624

(14) (14) (14) (14) (14) (14) (25

1023.0141J -.4795 .00,88 -.9283 .5611 !,45L9 p

.(54(14) (14) (14) (14) (14) (14)

3014.0,41K. ..1644 ,0909 -.5057 .5587 -.1797 .1264 -.14b3

(14) (14) (14) (14) .(14) 114) (25)

Trio

229

A 6 0; D F

1:pocci

!an?. V000z,

:

CO°

.(25)

(."
.2897

(25)

(25)

'-.0134

(25)

1.0000

1506

(25)

1.6000

I

*.
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3027, A853 11,.d0(0
4it

3028.A2SC ; 0,03,7 1'.;0000

3021.1053 "'A :71 D7?O'' -.0139 1.0000.

(20)

301), ADP, .8138 -.0806 .0654 1.0000

(26)," (4!6) (26)

3tf11.A8SP ,1171 -.1955 -.1556 =,1140

(161 (2t) (24 (26)

. 3032.1IBSG 3050 .3211 -;2434 .8491i

(2E) (2i). (25) (2,0

3013.ABSB .1115 .9589 -,2165 -.C713
(21) (21) (21) (21)

3034. ABS:, .7880 .2471 -.0090 .8311

(21) (21) (21) .121)

3015.AIIS,f ,435o ,6109 ,,2232

(21) (21) (.21) 1211

30'21. 30,29, 3030.

Ab50 ABSC AUSD AbS E

-.4308

t,(21)

''',1;21)

1.0000

.3037 1,0000.
(21)

.8134 .4290 1.0000

'(21) 142) \
(21) (42)

3031. 30.J,
ABSF AII5G Jd

N 1 S. '1
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3014.01C1 A

3015. DI,C113

.)016.0',X1C

37.LCO

3118. CI,1

D19, DLC111

3020. DLC1,1

,

D
.4145 -64 2 -.7465 .9548
(.19) (19) (19) (19)

.2147

F. Cy-.9 32°P .913744

(19) (19) (14)

54591 -.9599" 75E* ..11397 .1395 -.799141((19) (19) (19) 19) ((9)i (19) (14)

-:4314 ;1981 ''';76324t -.9621 0.2 -.9031° ;3054.
(19) (19) (19,) (19): (19) (1.4.)

.4322 -,47704 -.7036,*t .934$ -.953U* .9373". -,2314
(19) (19) 09) (19) (19) 1 (14)

H
. L

.121u71- .95c24 -.52'" .1161
,(14) (14) PO, (14) (14)

.95.3841

(14). (14)' (14) (14) (14)

-.1iC".111r .2347 -.912b?:- '.2223 .61P.2
(14) (14) (14) (14) (14)

....'3010 .3510 5C07 -.1336 -.6295
(14) ,(14) (14) (14) (14)

.7010 -.94711 .`.335 -.1112
'

(14) (14) (14) ,s(14)

.7615 -.6135 '.139
(14) :!.,'.(4) (1) (14)

1

411'

14 1$

.1149V'

(14)

Alt

04)

,CC23

(14)

p.5931

(14)

.127( .11533

(14) (14) "c48

I.

-.0642 .;1315°'

(14) (14)-.220 -..6035t :6442* '-.3891 -.1495 2. .1079 11111,Y." -.45e.: %0411 -.5862'4 .6059447 ,2;356 .56131"()4) (14) (25) (25):,:.*;:(25) (25) (25) (25) (21.,)

(14) (14) 4(14).

3021. CLC1.11
T.28,11 .7962!4

(14). 14) (14)

3022.91,C11, :.,.L.B9 -,;.5.6474.!.

,.(1.4). (1.4)

i6874**
...(14)

3023.01,C1J 22 .3005 -.1633 .773P
.(14) (14) (10 (14)

.3024.01,C11( -.1Y(if.,....4153t -4'50801' ..3366 .0571

-. .8261° -.59544'
-.4120'1" .11368(14) (25) (25) li25)

(25)
(25,) (,)

,0685*r..648e -.41431'
(14),.., (25) ,(25) (25) (?5) (2.5) (25)

-.804244 -.5094* '.8995111, .983P - 55 6953°
(14) (25) 1(25) :(25) 1.2:3% (25) (25) (L25)

-.2474. .09.21 .5222141 .3362 .626141' -.1910 .1500(14c:';' (141 (141 (141 1141 .' (14) (25) 1 (25) (25) (25). 12 (25,) (n).c"4
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I
-.1417 -.691344 8915d1 -.624r ..0050 ..0458 4.582 -0947 .1561

(19). (19). (19) (19) . (19) (14) '.(14). ,*(14) (14).
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4

.7053 -,78.020..'' .2D32, ,;1198: ..*, ,2195
)1:li , ..

(19) I' (19)
/

(19) (19) (19) (1) (14) '',) (14) ,t()L,11'" :(1)f)' 5., (14)

1031.1015E .3072 -.9503 -.0235 .1:34d -,t1997/ .j,9208° o57 . 940 ."....90. 490'124ke'.2302
itt

(19) (19) (19) '(19) -(19) (19) (14) (14) (1:4),:, ')1)::. ,'; (1L.) .

..C2i7
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.6389,1-f- .85 ! ..4c,8,.*.),.,.92'...,:-'.23313031.ABSY -.1543 .994011. -,3918
(19) (19) (19) (19) (19) 'Fr . (h) (14) (141 ''"'`) (INV.' (1L;)P

30 32. ABSG 132.C7 -.9352 i -106,88
k

.47521'. -4918j4%1.9.17511 WA. -.99:16 .7198° -.231:1s ,,4279
(19) (19) '(19) (19) (19) I., -' (19). rill- (14) (1.4).",(14) (14)

')3343sti . ,2431 -.4524 .e,9804*-.7(3f1* .2212 -.1719 .89,4E'r -.0779 -.570'41::=.3314 .11,62
'',';',..i't .,

3034,A8S:

30.35. ABSJ

t

(15)

.2241

(15)

-.3773
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TVE11

(15)

-.8(.463t
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,, -.0578

(15)
..;

3002t

TVE18

(15)
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:.,6,54(74

:05)
;

1003..
TVE1C

(15)

..0697

(1!)

-.68514#

(15)

30044

TVE1D
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-.t5t1P
(15)

.4391

(15)

3005,

TVE1E

If -

.6517t .36"
(14) (14)

.5096 .2908
(14)

%,6252 -.0?.70

(14)

(14) 04)

.14354 4636

(14) (14) .g

-.5675* -,1i09
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.3131:, , olt,3,
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3034 GS.:
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Je.
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(1'5) (13) (.13)' (13) (1'3) (111

.2153 -.3800 .1928 .1839 ;3942

(18')., (13). (13) (13)' (13)( (13)

-.0,472 .1739 -.1035 -.0928

(10) (13) (13) .(.13.) (13) (13)

70. -0. -0. -;). -0.

-,3658 .3029

(18) ('8)

-.5111 .5107

(18) (IB)

....0261 -0147
Aio) (10)

-.0701 v .0757

,

(18) (1a)

-,01'12 -.0281

(18) ( )

.0, .

-.1362 .1134

(18) (19)

.0855
('13)

-.5158

(.3)

16166

'(l3)

)

-.321i, -.2895 .6896 .331,

(13) (13) (13) (13) CU;

-.4854 .5059 .0646 .1,7(30 .3114

(13) (13) (4' (13) (13)

-.37% r.2260 .,6742 -.2514
(13) (13) .13) (13) (13)

-.6134 .5960 .1.15'17 1 5195 .250
(13) (13) (13) (13) (13)

-0. -0. -0. -C.

-.3908 ,1405 .3140 ,0653, -,0832

(13) (13) 113) (13) (13)

1 256



try

.r4
Al

fABLE Gl: CONTIRIED)

131116 s1 lt.18

:4.

133. 178 SUP .L.14 -.dc17 -..C,826 1454 '3798 03 .2478

(22) 4 122). f'(.'2) 122) (22) (22) ' (13)

/
115.1n SUP -,2650 .0855 -.0642 .3237 -.3560 -.3671 -.0033

4
(H) (25) '(25) (25), (25) (25) (21) (21) (21) \

137;182 SUP i.2918 -.2681 ,..1366 ..2579 .3338 -.3172 -,3c24
(25J. . (25)' (25) (25) (25) (25) (21) (21) (21)

131,184 ??..Ea ,0866 -0068 -.,153co -3223 7,310 -.'0235

(22) (22) (22) 122) (22). (22) (1,',4 (18) (1.1)

141.185, PEER 0(.142 .-.973 .4247 ;,,1602 7,0036 -.)50'; -.2980 -.0377 .341t)

(22) (22) (22),.1 (22) (22) (22) (1r,.) (13)

143.188 PEER -.4443, -.1246 -.2008 -..i410 .1040 -.3132 -.2257 -.3290 -.3674
(22) (22) (22) (22) (22) (22) (1), (%) (18)

1,45,190 PEER: -,2043. .095S -.21.39 -.1277 j9.',3 7,1773 -.2121 .0452

.'(22)'.. (22). (22) (22) ...(22) (11) (13) (18)

148..193 TEC.,i -0, .-0. -0. -.0.

; 257

.3215, :) -.12A
44i2) (22) (2i2) (22) (22) (1-3) (16) (13)

-.133,3 .1784 .4162 ,0977 -,231 '-.0013 0484 .0960 -,1228
(22) (22) (22) (22) (22) (22j 08) (13) (18)

'132.197 Cr,1 -.2142 .1889 3716 .1312 -.0527 .06139 .0858 .1050 -.2696
(22) ,(22) (22) (22) (22) /(22) (18)' (18) (18)

.194 MOT: ,..4685 b .2460 .0567. -.3895 .3243 ,-.2517 2210.) .7.4431 -.14900
r

(22)' (22) ;0, (22), (22)' (22) (18) (1())

,

154c199 DEC. 7.1'57 .0074 -.1110 -,C835 -,01,36 .0013 .0710
(22) (22) , (.22) (22) (22) (22) t (18) (18)... (19)

.155.2Ct'srri -.i9JJ -.1748 .0447 -.1(,60 .4267 -.21,06 -.5519 ',0409
(22) : (22.) (22) (22) .(22) (22). (1,1 (18)

04.

,

V.,16.201*GROU -0. 70. . -0., -0'. . 0. -0.
At

LOWE, -.1475 -.0185 .2201. .112.113 .2070 -.0193. .0091
'122) (22) (22) (22) (22) (22) (18) (H)

J027. 39)8, . 3029. 3330, .)031. ,r.rk 3033. 3334.

ABSU tOSC USE M3SF i,i85G 2858 AUSI 2852

t'

258

tID

4=4
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TABLE G2: ORGAMATION

3001. ,

Tv.'1A

451.176 SUP

(1d)

3002.

TVE1B

-.0183

(18)

3003. 3U4.

PE% TWO

.0706 ( y657,,
(18) \(l)

TIE1E

,.0344

,(18)

453.,178 sUp ;.1353 .1719 '.2764 -.3644 .3649
19), (18) (18) (18), (10)$

455.180 SUP . QS 7 ,

(18)

.2960

(10)

-.1772

(18) -
,0549

(16) (18)

457.182 SUP .0357 7.0285 .0493 -.0t4C .0631
(18) (18) (18) -(1B) (18)

459.184 ?En .1139 .3331 -.2772 .1431 .1120
(14 (18) (16) (18) (18)

461.186 PEER ..1628 .$15,36 -.2274 .1101 -.0213
(19) (10) (18) (18) (10)

463.188 PF,ER i139V,

4 -(18)

367
(18)

-.2724

(1( )

.1326

(18)

.1271,

(10)

465.190 PEER' .1896 0443 -.2209 .1673 -.0253
(18) (18) (18) (18) (18)

4,193 TECH -0. -0. -0. -0. -0. L

471,196 8118, .3526 -.3566 .-.3722 5459 -.6097
1110 I1R 1R1 (161 ,(161'

472,197 C088 -.3147 .0411 -.1287 .1164 -.0554
(18) (18) (18) (18) (18)

473.198 mon . 0205 -.0594 --.4547 .5013 -.3891
me 1 (18) (10) (1,8) (18) (18)

474.199 DEC. .3404 .2967 -.4883 .3798 -.0770
(18) (18) (18) (18) (18)

4 A

475.200 SAT/ .i164

(16)

.1675
,

(1(3)

-.5353
.(18)

.4857

111)

-.2336

(18)

476.207 600 . 4. -0. 4. -0.. -0.'
.

479.204 LOWE .0122 -..1303 -.5170 .5976 -.5017
.

(18)
.
a (10).

.

0

(18).' (18) (10)

'

3C08.

TVElil

-,1416
(23)

-.0798

(25)

3r;09.

Ty21:

.2717

(25),

.0188

:(25)

3V0.,

.

-.1697

(n)

-,0302

(25)

°11.

TrlX

.)563.

(2E)
-

.2(J89

(25)

ii
MIL .1121:1

-.1H36

(25) V.)

(25) (23

-.0206 .2066 .3005
(25) (25) (25) (25) (25) (2:))

-.1.91 .2268 -4913 .2700 -.11-9
(25) (25) (2:) (25) (23)

.0953 .0077 .1225 -.0903 1.-0775
(25) (25) (25) (23) (23) (25)

-.08412 .1758 -.0334 .0582 -.1183
(25) (25) (25) (25), (25) (25)

kr)

.1105 .0779 .1595" -,2115 -.1101 25.11
(25) (25) (2f)) (25) (25) -(n)

-.0295 .1569 .0271 -.0362 -.1160 .',V.)7
s(25) (25) (25) (25) (25) (n)

-0. -0. . -0, - -C.

.3296, .6494 \.....145 .3E14 =.4884 ,46:40
(251 1231 (25) (25) (25) 125,1

-0580, .4259 -.0211 .3331 -.4391 .2182
(25) (25) (25) ' (25) (25) (25)

-.3336 .5041 -.1765 .4547 -.4605' .31,79
(25).7 (25) (25) (25) 1 (25) (L)

.1063 .39,27 .2944 -.1205 -.4911 .541
(25);° (25) (25) (25) (75) .

-.1107 .4117 .0194 -.01tS -.2941, .4793
(25) (2) (25) (25) (25)

:a6. 3'307. ,

TVL1F in1G

,

.1615

1104 (25)

.2814,

).

(18) (2,5j

-,1f40 -.0170
(19) (25)

-.0i13 .Cc,25

(18) (25)

-.1306 -.1672
(181 (251

.0087 -.0952
(16) (25)

-.1461, -.1520
(10 (25)

.0132 -.1953
(18) ' (25)

-0. ta, -0,

.6029 -.2212.

i16) (25)

.0493 -'.1240
(18) ,(25)'

.3722 -.0646
(18) (i5)

.0507 -.6777
(18) (25)

.2083 -.4135
11(3) . (25)

04 '4.

. ,
.4831 '-'.)4'27

(18)' (25}

%r .,..,___L_li

-0. ?

-.3371

(25)

1
*0.

, .7710

(:25)

-O.

,

-.1046

(25)

1

-0e,

.3906

(25)

-10.

(''. ,

-.6259

t25) .:
, . 1

-01

i50476 '

f2s1.
6,0



41

.3014. 3015.1 3316.
DLC1A ,,DLC1B. 1)Lc1C

451.176 801, -.0547 ;0306
(18) (18)

-453.178 SUP , -.38E9 3554
(18) (18)

455.160sup -.0403 .1661
(18) (18)

457.182 SUP -,.0E75 ..0615 -.0082
(18) (18). {18)

459.184 PEER - .0293 .1336 -.3732
(18) Mal

1161.186 VP.ta .1090 -.0067. -.20-45
(18) (19)

TABLE G2: (CONTINUED) A.

3017. 3316. , 3019.
DI,C1D DLC1E DLC1F

3020. .3021.
DI,C1G DLC

.0384 -.0467 .0559 -.0317 213,0
,(18) (18) (1(3) (19) (25)

-.18'97 1.3864 .2936
18). (19)). , (1)3) (18) (25)

-.3093 .2409 4.0323
-.0598 .343

(18) (1)3i (1.6) (.18) . (25)

L3.188 pt.t.E8 .0158 ..1491 -.3824
(18) (18). (18)

465.190 pEER .1093 -.0112 -.1944
.
468.193 TECH

-.214.8
(25)

-.1293
(25)

.3022. 513. 302.
ni.C12 DLC1y,

-.0118 -.1307
(25) (25),

-.2294 -.0617 .1065
(25) (25)

.3374 ,)...(3503 .1279
(25) (25) .(25) (25);

-.0344 .4.06741 ,101351 _.0093 -.3303 .2'316(16) )(14): <4, (41'1, '125). (25) . .(25) (2`..),
.

;3387 -.039.2 4:03:it -.16Po" .1346 :( .0747 :.1234 ".07:33(1'8) (11) 6) (-45) (25) `. (25) (-'5)
-.-113E .1948 -; 0673. . 025 ; . 132 3014 124.1

1*(9) (18) (25)'' (2.5) (25) t. (I'. 5). (25), ,
..3382 02d r -.00910 -.13567.a .2339

--L. 0(14) (18, (2.5 -7 (25) (2)) (15) (25) Cc?r

. 2343. .0958 1730 . 0449 1889 453 .1391e913) , (18) 1, (1.6) 118).!', (10, 418) P5l "(25) - .(25) .,(25) (25)0. -0. -0: :10. -0., -0".. .0. .0. -0.

.;

471.196 RUtt. .16099 -.6016 :1823
(18) (18) ,118)

472.191 c033 .01342 -.0767
(18) (18)

473.198 ROTI .4780'1: -.1694 -.097:2
(18) ,(18)

474.199 DZC: 1:8,465 -01109
Co), (1) (18).:

475. 00 S&TI :4f113( -.3163
(18) i(160 t.- (18) ' (1

476.201 gii0t1' I; 0. .0.1;

L.2188 -.6067 °4)1 .6161 -.1133- -.14313 ..365 6232 4(18) (18) ' (18). . (25) (25.) .(25),..t.,,, 0g25) 1i'
.129 84 ,.1 .0884 - .0499 : . 0318, : .. 150 : . (1(, b"8:: ''-... a .)19 ' ';,-f(18)

,

-.

(16 ( 25) , (25)

.4674 .0365 2216
5-9(18). (2) (25,) :. (2'1'

.2287 _--.6422 .14112',
(2)'

35'27 Of 2.955T
(n)

,

-o.

:.
479.;204 5880 %-..48113' .4110.%

, 118) (18) ( 118) ,

.4$9.\\ ,

1,5%10,, ,

(251, -1; 7 ()
1

NO. ^,o.'s' "

2 .4614 . ;6 . ify577
(2 (25)
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4!1,116 SUP

453 17d t:ti

1+14 4.14t

.3028.

k

si
(V4)

0:1

451.1o, sue a-406

(24)

459.184 PEER

461.186 PEER

4b1.1RR PEER

465.190 PEER

468.193 11EC8

471.196 HUM.

455.106,SUP

4252'
(24)

-.6619

(24)

-.3884

(24)

-.2E20 -.1804

(24) (24)

-.3371 -s4345

(24) (24)

- 0:1E13 -.2599

(24) (24)

-.3878 -.1485

(24) (2(L)

-0. -0.

-.3983 -.4404

(lie) (24)

472.197 COMM, -. 94 -.4265

(24)

473.19810n , -.4701 -.1413

(24) (24).

474,199 DEC. -.387.3 -.4039

(24) (24) .

'41S:200 SAT? -.5221 ,.6006

(24) (24)

\TABLE 2: (CONTINUED)

302,

ALs0

303." H31.

1.80E 'tt8SF

t

3032.

ABS0.

3033.

LS

3034.

138I

.103 -.1802' -.0946 -.4168 .0358
(24) (24) (24) (24) (..1) (41)

.1143 -.0501 .1029 ° i134 -.?11: -.0445
(24) (24) .(24) (24) (41) (41)

.0435 -.0916 .1881 -.3E80 -.3695( -.0201
(24) (24) (24) (24) (41) (41)..

.2646 -.1839 -.0170 .0126 -.2707 ,0662
(24) (24) (24) (24) (41) (41)

-.1788 -.1949 .2669 -.1902 -.0972 -.0616

(2,t) (24) (24) (24) (41) (41)

.0318 -.2187 o394 -.4148 -.3339 -.1471
(24) (24) (24) -(24) (41) 4.. (41)

'.0173 -.3241

'°
.2416 -.019 -.2530 -.2049

(24) 124), (24) (24) '(41) (41)

.0574 -.2874 ..0ii13 -.3618 -01344 -.0772

(24) (24) (24) (216V, (41), (41)

a

-0. -0. . -0. -0. -;0.

.3467 -.10.118 -.2740 -.4609 -.3526 -.0437
.(24) (24)i (24) (24) (ol) (41)

%3238 -.26 -.0264 -.5399 -.3021 -4741
(24) (24 (24) (24) , (41) (41)

.1243 -.20 8 -.3544 -.0902 .0779
(24) (2 (24) (244 (41) (41)

.106 -.1435 .2500 -.3704 -.1566 .1511
(24 (24) (24) (41) (41)

.2803 -.7785 .0345 -.6223 -.5220 -.1914
(24) (21) 124) (2.4) (41) (41)

.476.201 GRoU -0. (10. -0. -0. -0.

4 94,304 LUE -.3584 -.2578 : . .006; 7.0516 -i2441

(24) (29 (24) (24) (24) (24) (41)

1

'

.1016

(41)

303!..

.0,400

(41)

..191q-,.

(41)

.0'624

(41)

(41)

-.1665

(41)

-.1008

(41)

-.3335

(41)

-.2486

(41)

-0.

-.0591

(41)

.0904

(41)

-.1124

(41)

-.2656
(41)

(417

S4

',d
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TABLE G3: ORGANIZATION II

(Wave 1 500)

!-!1Sc C1 a:)F.L-41104-- OtsG. plott,ifert-- - ---
_

I'131.175 5 J.-, yHtet,

:3

3003. 3004.. 3005.,
Ty' TVCIE

-.1349 .1067f.: .1067
) - (24) 424 1

°. ; ?is SzP - .2613 -.006.5 18.92 ,:., 162.- -: 0447 '-.:089°3
. _ -.124.) (24 ) ..... _.A24 ).._.__..;.4.24 ) . .. ( 24) ._ .. ( 24) ...

-.4122V -.1305 ..1091- . 1Ati:: . -0.0010 - . 1404
n..r..( 24) (24) (24) . ( 24) .( 24) I'. ,I 241

...,...
- ?( I', .0'115 .292t .2V2 ....1934 ..--.2234.1

( 24) (24) . ( 2A) (24).. . ( 21t) ..
.

1-.1515 ,114.1 471-2 .17412 - .1905 - 44-074.0
t -!41 . ('24) (24) (24)',. (24) (24')

...--fl) ).) . .461;141, .5972-rIr .5072
.1 24.- °. 124). .... (24) (24)

--.3415 -1781 .3781

3029 . 3031 . ..3032 . Z,1033.VISC7 AlISF /0.4 nos tt
. 0057 .0487 I 72. 44-,0020.58

( 241 - (241 7/2.4 )

1 0 Su°

1 )7..1

L Trr,l!

14?-,1.7.

:1
_

,,1C . 111

- .5689 )/111-; -
(24 ) (2'41

;n1116 -.22,22 .7.1100
(24) (24 ) (24) (24 ) -(24)

: . 3 sba .4946.#4 . 4 ).46.4.. - .420;01. - .1633
124). (24 ) _. (24) ( 24 ) ( 247

31!.5 .2008
(-J) (24)

R1,7: .147a .3719
( ( 24) (24 )

-.1 kn.), 4:0513 .1699
( 24) ( 24) (24)

(24)

- - . 15 5 fy
1424)* 124 I ,/

f-.1 - ;32(3 -.03)1
1124)

-.15q7i .2821
,(24 (24)

- C711
(24); (24).

150.2 It 10:lti

.. _

4813
(24-1.

.4775 r
(24)

.21.92
(244

2,65

. 21oa, -.0635 .2014
t 24) t 24) 124)'

124)

(24)-
.6813
(2?,

C 68 5
(24)

. 1701
( 24)

-
4775*
24)

. 2192
12:41

-.2880 -.3207
(24) (24)

---1396 -.2082
(24) (24),

.1331 P.0966
(24 )

0638
(24)

(24)

.-.45021c
4.'( 24)- 2,4)

-.0451 .0414' -*
(24) :° (24.)

. Lc( 313 .1130
C14) (Pk)

ITi..24Se; . . C478
(241x OA)

(24) 043

2399
(:2.4) (24)

C1907 02.113
(2/4 ()

.3388 -.3stgcal (2g.)

49;5
04) 12$0

+3491. -,--TC434-
(2.4) ()At

.2.12.4 - . ,04j2j
..(11")

NS.,

_

,
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TABLE 93: (C6NTINUED) .

PA ri C 104 11 <2> cias:Tr PI4A4 2. .. '

115.1.11 c'Jr'

111.11? SAP

.145.1nr.
1:40*

Tr-r

...1 C."."

1 ' ..1 1 .1 .. ' r r

,i..11r) -1 r.: -. -.
, tri9,.,*

1c5c. 'I.:0. SIT(

.
1 Cf.' : )1 '".

a

1c'1.,!04 L4:

4
vm I. 331 3004. 3005.Tran IVE IC , TVE1.0 TVE1 E

.1371* .2373 .3113 .2522
(1 7) . (37) ( 37) I 37)

..4356" .2 rii1 s .2604
( 37) 1 371 1371

.41 '.7k4 .2576
371 -.( 37) 13 71'

a 3t141 -.0431 .1996 .14 34
( 37) 311 (37)' (31)

/( .11'15 -.13:19 -.1;469
137) it

17 *1371 1371
.

.

...36-11 101 1. -. 1021 -. 1393
131,1. 10.1.7 ), . 37) 1 371

13)1 z, ,)!1.) 3161.
(37.) (..11 ( 371

.1-,..!3 -.0303 .035y-
1 3(1 1 37) 37) (

. .- /0.1 -.1,, 4'34, .2131 .1731
.!.7) ( 37) ( 37)

.7136 . .1q35: -.059 -.1749
( 37) _tit) (37) 37)'

'.11 .?.2 i2 .1537 .1385
37-1 ((7) (31). (371

.1698
I 37)

.1554
(37)

3029.
Als50

.2024
(3 7)

. 3031.
ANCF

.01129
'(31)

3 032. -
AIA Cr.

:2447
(3 7)

.0725 -.0931 .1676(3) (31) (37)

.0551. .0949 .1460
(371 (311 (37)

-.C351 -.1307 .1359
(37) ( 37) (37)

-.143(1 .1002 ,
137) ( 31) , ( 37)

k
-

-.1.21f10 -.2191 -.1073
( 37) ( 31) (37)

-

-1-,311,096 -.1207 -.1468j7Y (.37) (3 7)

-,.0156 5 -.0454
13 7)

.2508 .P483. .1772
.f374 (37) " (37)

-.1886 -.1'821
(37) c37) )37)
.1793
(37)

..41017 .1 441
r37 ( 37)

.31,1 1(31r),0 .0240 -.0211 -...7(37rs .. .028 .

13../..r; -1

(3/)
.

1.371 ( 37) 1 37/ ( 371

,1.,1 .32 sr -.S1227 -.0849 -.1403 a.196 .7.0914
(371 ( .171 (37) (31) (37) (,37) -.4 371;- .

...3111w .3144 .2175 a .0901 .0454 .1..0099 °. ..0 727._
.....-(17) ( 37) (37) ( 37) (37) .. ( 37) ° -(3,7). .

-

.45;3,7 .149'7 , .0348 .0738 ..1292 ..160.3 .0 710
371 ( 37) ' ( 37),. ..: (371 ;_p( 371 (37) .e (37:)

'sk.t.s1liy2 -.1747 -.0737 -.1054 -.2376 --..2963.;37ti 37)
\;

(3i) (37) (37) (37) '* (37)

266
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l'ABLE $3: (CONTpliED

r, -Er

3(131-.
"'"-(4..r . .Arted) ° Annr :Ansr

1-17,

A'rtnn

(7.5) (11n)

'"Pm je.1011 r,nr.gr. -.ft-inn -1.
(15). --C15)--

r,

nies. -n,
(.1.70 r 1.n)

7.17,"11 .,1
1.%1 efle

fmr,N (me.%

er tnn rirres

---_ 7 - r, .._

1.11) 1.11

,
7: ''''...1. 7

nrll - 71,Nr

(7.,. 7 (.1.r0 '''''---( 1. r ) ---1.1-1; )"'''''-
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kagg-centtresearch strongly sugge.'s that tl e are impcertant- f

t V A t
,

deyelopmeptal trends, and individuariiarntibits in yoqng. Chi,ldren's.-
-0 -'.'1' '-'.:' .':i.;: '.;' ,' -

, 1 -""
abiaitY to proCess information preented, to, them-ln'g Visual dtePlaY,

.0,'

/ ,. ,,,
q ','', , "I; ',..

One of'thenmgst'important variables of-iiisual inf,ormatioiroCessin'g i,,s,:
.

. .., - .

the efficiency Wiih which attention i,s-deployeeovexthe s4rfae 6f ih&
1-.

,
47..

displogy.Mostqfthestudiesalis ara have maSraent1ona L:2f
,

. ....., ..

deployment 'hy, ruonitorin eye movements during ta8k:s In ch-ohildren., are.,
., ., ,

)
, ,. ,...' --,,,- ... ,

asked to scan a visual.array for.task reiva t information (dff.', Day', 1975,r

,

.
. ,

*,
5 . 4 .

-.for a thorough review of this %search). .

.. r, ,:. C it; '1

,

,

In a variety of tasks, clear developmental-Ch'angeS. .(Wrp.illot 1968;
,

Zinchenko and Ruzskaya, 1969;' Nodine and. Lap, 1971) and wide in1ivid4a1-'
,5

differences (Drake," 1970; Siegelman, 1969) in task 'relevant systematicitY

and exhaustiveness of visual scanning-have been found in children

between the age's of four and:eight years. FurtherMore, these diiferences7,
'

appear to be highly related_ta'..the child's overati, eval gf accuracy on,

the visual task. FoiaMple'i children who are Mo taccurdte..,in making'i

,, .

.. ...

visual mitch=to-saMpke judgmentii 'aye consistently been fbund id sample.
1- .\I

information'andr sample dnforMation more. s stemaLiCaliy prior to
' ,. . k .

response than children whose per pee, In such tasks is relatively lesS.
. .

,, ,
, .

accurate. As might be etDectca.
. ia a.tehd ncy for children's

'ability to perform.accurate174on Certain of these visual tasks (most

watably the 1ft) tosbe related to profidiency in-a number of academic

a

- 74.4
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to the Minnesota Research., Development.,& Demanstration Center.in Education of
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*;area .esSer, i979;; Knell; .1,96a, 1965h 1966; kagan, 'Pearson and Welch,.
.

. ,.

1966).: , r . , t .4' t )
..

1 '

In additiOn to ,effeeiive spatia,1 deployment- of attention, a child who

'is 'tif ..r.-ofit fibril the inforination" in. a vi'sual display must be sens-ifive to
-,,..

, ,

..,t..tie -.yarial'AeS of .7 thal .:info.rm4irpn.: 3 He/Sfie -must attend to the relTationships.,
. , , .

... -
. ., ". ''. . . :. ''' ' "..31 , .. . . ;, -

.,
,

...,..:, among the features cithd disPlay Which .c.Onstitufe its itiformat,Ional base.-
%

I.
-,- AnalySis of the basic. strl ueiptr' Of such visna information Suggests

'

....... .
. .. - .

. that it is of It:iea'S'1twb'TiYpe.s The- first type of information has been.
,

. ,

,characte-rized -by-GlbSon (1969) iit terfns- of 'fdistinctiVe features,"-=
. = , ,

/6 r ). ,
% .p-roperties or patterns-2%A stimulation unique to eri objeCt or class .of_

111.. ,
cAolbjeCts in', relation td anOtherf object or class . -4ntOrmation of this_ type i

I '
, y,

. 4-
, .

'iirovidesth.6, figurative ,baSis for Ftimple lOsgical classification discussed
1.,

N. , t '...4 . ,' ,!by Piagetand Inhelder '(1958). Differukpes .al,o,ngsmany. dimension.s .(e..g. ,
' ' .; ,

. -. ... ' '' ' afg ,
>size,,- cbritour, internal spatial. relations) may cola -, 4 te distinguishing

.,.-

.

,--- -..,..
. . ,,

l'featsures-;-ansd the- child must 'be sensitiVe to the-se tsions of difference

,
Y

if' he/she is to extract the inforMation *bedded Yin a..visusl display.

f

. ,

,A secont type of basic visual information is that which is constituted

by the relatiVnships which exi- st between-whole
,
objectS and their parts--parts

..

I- . . A

which may themselves be,whole,ljects of a lower' order. Information of this
. ,

'

..

iF

type, hierarahical st-incture, 'p'rovideS the,figurative 12s,is for infralogical

opekations (Piaget, -1958). In other Words,fl., whereas distinctive leatures

underlie i, visual discriminatons aild judgment's of ',similarity and differenCe
li ;',

, '0 .

part-t.,thol!e hierarchical relationships provide figUrative Support: for visual
'if-..-

---V?.. .

.

analysis!and synthe,sis. :Presumably a' child muSt also be septl e to the
.

hierarChical Strtitture'-within.-which.distinctive. feptures.

he/she: Is. tbprQce
ft

sual Information effectively, 1

.s
c 3

4
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Relatively little rebearch ha.s attempted direAfy to assess,the extent

. to which th4e arc individual differences/in young.children's sensitivity to,
%

, distinctive featUresor to riari7whole hierarchIc'information. Nonethele0S.,
,

exteve research by Gibson (1969') and her colleagues on distinctive

feature extrhction and studies by Elkind Kodgier and Go, 1964; Furth',
\

19,63; Corah and Gospodinott, 1966 qn part'-whole percepti.on suggests Chat

-there are deelopmental 'changes in these abilities, during the pre-school
:

and early primary years'. In addition, work in progress by the current
-

authors (Brand1,-Egeland, and Wozniak; 1975; Clarke, Wozniak, and

. Egeland, 19715).and indirect evidence *frorri the literature on individual'

differences,idanalyticsynthetic cognitive style (Kagan, Moss and Sigel,

1963). support the existence of'wide'individual differences in these

abilitioc in' ea'rly primary grade childrer. Most importantly. as with

variations in scanning ability, individual differences ia sensitivity

to distinctive eature and part-whOle hierarchical information also appe\a-r

to be, related to school achievement.

On the basis of the information currently available, therefore, iteeents

rea4;able to suppose that some children who do poorly in school, particularly
\

those with intelligence well Within the normal,range, may do poorly at least

.

in part because-the have not yet developed the ability to process visual

g

.
.

informativ encountered in the classroom (in a workbook, on a blackboard,

on the printed page) effectively...As part.of a long range research project
0

designed to test the implications of thiS supposition, a detailed program

Of training and transfer of the three fundamental visual skills, systematic

scanning, sensitivity to.dimensional differences, and part-whole higrarchical.

analytic ability, was developed. The study to be reported in this paper

was .an evaluation Of the effec,tivenesS of this progigm in improving and

4
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4

Maintaining improvement in theseskills and,in fostering transfer to other

visual taSks.

Method

. Selection of Subjects:./ Secorffl-grade teacheis from 15 classes in'six inner-

city Minneapolis Schools were asked to-identify children who were having
ab.

academic'problems. Of atotal saMple of 345 children, 218 were so identified.

r/.
!Ibis sample was sdreened with Kagan's (1964) Matching Familiar Figures

Test (14FF) and four subtests frpi ayisual'Information ProcesSing 'Test

,

Battery developed within the project.(Wozniak, Egeland, Hage, Schrilppf;

Lederberg, and Brandl, 1975). On th\basis of this screening, 153 children '

--V) V
were identified as poor visual infc4matien processors. This group was

\.s\
then tested with the,Gilmore Oral. Reading Test, four additional subtests

of the Visual Information.Processing Test Battery,,the.Metropolitan Achievement

0-
Test, and the Embedded ,Figures Test. Based on .the :tesUlts of this additional

screening, a final.sample of 105 children consisting of those.Children

with.the lowest overall ltvel of academig achievement, lowest readthg

scales, and poorest visual information proCesSing abilitieS.was.obtained.

These children were randomly assigned:to either reatment groOp., a

contrast.group, or an n-class control group.

Measures: Data from the exreening administration was uSed as the present

data; the..-two equivalent forms of the screening measures were developed,for.

post:. and delayed posttestimg. As indicated above, the evaluation instruments

consis'ted of tw-erstandard Visual Processing Measures, the and the, '

Embedded Figuret. TeSt; the' Primary.Form of the Metropolitan. Achievement "

Test-and the Gilmore Oral Reading,Teat; and eight subtests of a VisuaL

Information Procesing Test Battery which was developed within the project.

The MFF is a match-to-s-mple v,isual discrimination task consisting of
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picture Of a commOn Object shown along with six similar variants. Children

-f
who respond quickly andemake a large number of e'rrors arq describd2i as

having an impulsive conceptual tempo, while those respondink, more slow
,

making fewer errors are.labeled:as reflective.- The Embedde;1 Figures Test

'requires a child to locate a simple figure embedded in a complex one. This0

test is designed to measure a cognitive style dimension initially:labeled

, by Witkin et al., 1962, as field dependence-independence and, more

recently, as psychological differentiation or complexity. Complexity

is viewvP.as 4le extent to whiCh perception of part of a stimolus field

is influenced, by iihe entire field, or the ability to overcome embedded
14-

contexts in perception.

-

The eight subtests from the Visual Information Proce sing Test Battery
,

are as fol/owS: (1) Part-Whole Analysisassesses the child's understanding 1

of the concepts part,and whole. (2)' Sentence-Repetition--assesses the

child's ability to recall hierarchical part-whoIe relationships presented

in a series-of Sentences. (3) Hierarchical Analysisassesses the child's

Ability to-analyze a picture'by constructing an ordered hierarchy of parts

. .

and wholes. (4) Ambigious CoAfigurationtests the child's abilitY to

. visualize aff efficient scanning path to organize a configuration of

colored piCtures. (5) Pair-Description of Geometric Figuresassesses

the 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 child's Verbal recall of distinctive featuie differences among

. real objects. (8) Construction from MemoryassesSeS the chiles ability

.to recall and rekoduce a geometric design. Since the beginning of the

project these,tests have undergone a number of revisions based.on,the

results f pilot studies and clinical use. In ,addition, extensive
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.

reliability (Brandi., Egeland,and Wozniak, 1975) and validi,ty data

4
(Clarke, Wozniak, and geland 1975)have been collected. A description of

, ,

. the Xests and ihe instructions:for administering, sCoring, arid interpreting

,

the results are'Presented'in-the test manual (Wozniak and Eeland, 1975).

Visual 1pformation Processing Training Rtogram: .Followinvis a brief

'description .ofthe goals'of each of the thrae'units bf the,training program.

1 I

Unit I of the program focuses on increasing the child's Sensitivity to hier-
f

. archical strileture of visual ,aiSplays. The chiid it taught the concept's.

"partP "whole" and, the nature of the "part-whale" re.lationship; ana is

,shown how to analyze a whole picture in terms of successive, levels of

parts and wholes'and to synthesize a whole picture from a colleCtion pf

:parts. In addition, the chileren are shown that something at one'level of

a 'hierarchy is a "part" and may at a lower level of the hierarchy be a

whole with parts of its own.' Similarly, sometking at'One level of
of1

hierarchy is a whale-and may.at a still highern level be a part.of,a rdore

inclusive whole.

tI\Unit II,.the'child is taught to organize deployment of attention

acrobs the surfate of the visual display. Both.systematicity and
.6

exhaustiveriess of visuql scanning are tatigh. The child's attention is.

drawn to the Overall configurat4on of the display and he/she is shown how

. .to use contiguie 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:.

organie movement frolyne object to another (in a picture or around
r
physical

/
Space) through identification of the configuration in which the objeCts

are placed, choice of starting and 'ending point and, selection of. a path

before moving.

In Unit.III,the child is exposed to a carefully.dsigned succession of

a
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, feature constructs between objects involving a progessively greater number
.

.

f dimensions of difference, These dimensions of difference include form,

Sizq, spatial ,o4rganiziation', number, etc.°,, The Child is taught how to
A

describe these differences, how to encode them mnemonically using a

imagery itioeeduie,iand how o employ feature analySis i combination with

pystematic attentaonal depl it in hierarchical analysIs to solve match-
.

to-sample and recallicroblems., Onetof the kneral theoretical orientations

df the program is that children's mastery of'flterms" to-represent concepts

(e.g. parf.and whole) which they are learning is essentiai to the furthe?"

use and generalizatiOn of these concepts. Another thgead running'through

every lesson 3s the impertance of the chid's learning to describe what

it is that he/she is going to do. Fvdn,thoug e N;isual skills taught

in this program are felt to be basic, attempts were madeto facilitate

.the generalization of concepts and,strategies learned in the lessons to'

,

theTbroadel context,of- the classroom, home and neighborhood. Detailed

)
instructions and materials are available,in Woiniak'and Egeland (1975).

Procedure: Six female graduate StudentS. blind.as to subject assignment,

ser.ved as examiners.. Six different females, five of whom are certified .I.., .

elementary school teachers, served as program tutors. Children in the,

, 1 i k
. treatment group. were taught in groups of three for approximately 25 minutes

'.-.

-
.

.

' :

, a day; five days/week, for approximately eight weeks. The length of
,

. P ,

4.-

training was allowed-to vary in.response tothe child'S progress. However,

no child completed the program in fewer than seven or.more than ten weeks.

Each tutor taught two treatment groups of three children each and twd.

contrast groups of three children each.. Children in the contrast group left

their classrooms for the same amdunt of time as the children in the

treatment group. The Contrast Children used curriCUlum plterials in a

8
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\

. . .
.

1...
.

.

ydrietsy of tasks 'such Zs Ciory,telling, doloring.,,etc., but were not
. a

)
. .

'bpecifi5t1ly instructed in the visual prOcessing techniqueS taught the
o k

,
,

. 1

.

treatment group. The purpose pf the cOntrast grqup was
N
to.control for'

.

.
. .

I

.-_[,

both the individual a ttention-chidren recelve,in the small groups and tor, .

. . .

.
.

exposure to the training materials. ?Children in the c .1vol group remained
.

, - .

4 . 0 A
.

.. in the- classrodm for.instruction excep,t for prer, post-; and delayed
.,..w.

posttesting.
i

The posttest was adminiptered'within five scho9 days of 'the complejon
.

;

't 7
t /

of'the training program and the.delayed posttest was given du-ing the
sp _

,middle of t'Ummer vacation, two mon'hs after the dmpletiton of raining

-141
'And of the rgular school year.

4.1

*

1
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1Zesults and Conclusions

-

Mean efror a/4 response time scores for each group on.the MYF are

presented'in Tabled. During the eight-week, training period, two

children from.the training-and contrast groups moved. In order tequate

the.sample size in the thrQe gNzs, two children chosen at random were

dropped.from the control group A three ereatMent (trlitling, contrast,

control),X three time at testing (pre-, post-, anddeIaYed;jost-) repeated
- Ak

. /4
measutes.Yielded asignificant treatMent (F = 3.00, df'= 2196, p-< .05),

and time of testing (F. =.6.61, dfc= 2/192, p < .01) main effects as

4,fte11 as a treatment X time of testing.intefaction (F = 3.68, df = 4/192,

p Simple 1.X 3 ANOVAs were uged toloolc.at ch ge's within a,

group'across time and post 1oc omparisrins were used to evaluate
.0

difference's betwee/ two means within the'interaction. The results of

these comparisons showed a significant increase in response time for

the treatment group' with no.phange'forthe contrast.and control groups.

Ir.should be noted .thattirsuhsequent analyses,simpl mean effects and

post hoc comparisons were computed even iftole interaCtions were non-'
_

significant. Ihese compuisons were justified on the basis of the a

priori experimental.hypothesis..

Analysis of the MFF error scores yielded a significanttime of testing

main effect (F = 35.2, df = 2/f92, p < .001). However, 'the main treatment

and'interactioneffects were nonsignificant. .Thqse results indicate that

although treatMent/OaS successful.in increasing response latency, there was

4



no corresponding decrease iii erroi.s.

'Embedded Figures Test scores yieldecra significant time of testing main
-

effect (F =.46.21, df= 2/192, p <.001) anlYtreatment by time of testing
i"

interaction'(F ='2.89, df = 4/192, p <..05). The between graups main effect.

-wasnot significant. As can.be seen in'Table 2, the training'grOup showed a

large improvement between ,the pretest and deliyed posttest in abi,lity to

overlcome a perceptual embeddin0 context. Furthermore, all'three groups

.shd s4gnif\ant gains,. even though the increase was greatest for the .
I.

train g group.

-Tables- 1-8 contain the mean sc9zes tor the yisual Information Processing.

subtests for which significallt're,aisatt" wrofe obtained., _ThePart7Whole Concept
.

'

.. rt ,
subtest copsists of a Series of four pictures of familiar objects and six ..\_..

h 4

- questions decigned to assess tfle child;s understanding- ; part-whole anilysis. 1

,

For example, the child is shown a wholeY'picture (e.g., sto*iliOs'asked
..,

1, , , ..d. '
.

.
. -

.4'why it is a-whole stove. His/Aer
.4,

reSponse ;.s sp9ted 0-5LO:for a no5sense response
, .

' ..s 4 ,
7 ' .

1 for a ,functional response ("because yau can Cook on.it"); 2 for a cOncrete

response ("it has.burnersand 3 for an abstract lesponse ("betaUte it hap,
\ ,

all-ith parts").
. ,

,

.

.

,
.

k . ,_

The mean score on the Part-Whole subtest for each group is presented in.
,

.

Table 3. Sig0ficant main.effects and i4eractions were found for,the total
r

).

score. SYmple ANOVAs.and pose hoc comparisons indicated,that each of the three

groups showed:significant improvement acros;, time; however, ehe ttaining grOup
,

had higher scores on the post--, and-delayed posttest than-either of the two

control groups. ,ihese results suggest Olat children in the traininggroup
\ r,

*have a g.5eater understanding of, part-whole. relationships after training.

Tafte 4 presents the data from the Hierarchical Analysis subtest-. Both
4 OL

the eime of testing (F 32.81; df = 2/192, p 4.001) and treatment (F

1 1.
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4

.0
.

. ..
-_.

df 2/96, p 4 .01) main effectt wel!:e gignificant and-the interadtion'-approached._.

significance (F:=7.2.33, df 5 4/192, p 4..;,,:d6). .As can be seen in Tabl:e 4, the.
.

.

,

perfofffiance of the training group showed a large,impr.ovement over the course
r

of the prograk. fn addition,- group diffnrences on the pcisttest and,delayed

postt,Ot showed that the children in the treatment gioup saw more part-whoIe
,

,

hierarchical relationship§ than,did children in either,of the other two

groups. Thesa regults are most encouragidg since the concept.of hierarchical

levels is,a difficult one for' ohildren a& this a2ge tnd achievement level to

'-, - A

understand. Whereas children in the control group would often-,plysent

relationships between parta and wholes on UT same level (e.g.., nose, mouth;
.-

. eye,s, and ears, in a pictureof,a.perl) rather than at succest,ive levels
. .

. .

of the hierarchy;.children in the traininegroup'Were quite succedsful at

noting that'th "whole eye i§ part of the-whole face, and the whole face is
4,.

.-.
-.- .

part of the whale body." .

. -
.

,
., .

.

:Mean scores on the.Ambiguous Configuration subtest are presented in
t ,

.Table 5. On this ta sS. the child iS .stiOwrtan array.o4 colored pietpres of

. 1

familiar objectsarranged on,apa %
gee/She is .then presented Wita four paths

..i- . .. .

14.,
.... A

4' - - . -

,

,

and asked.to jddge whetheraach path connects all the.pictures on the'page.
.: .

Analysis of the scoresfrom the subtest indicated that,treatMent by time of
k p

testing interaction effect (FS.61;. Of= 4/192, ns) andtlhe treatment:main
,

. .

.
.,

! -.,
.

effect.( F =1.19, df = 2/96; ns) Were nons,ignificnt:whereas the-time of testing

across time main effect was significant (F =,10.41, df=2/192;, p

Comparisons.among simple main,efifects.§-howed that only the training group.

/

made significant gains litween pre- and posttest. However, for the training

, group the:dccreasd between the post-

as 'veil. The fact tha't three- grocpps showed a decline on the delayed

. -

and delaye4 posttst was significant

,

'posttest sUggests that Ws form of th feat may not have

to-"thetpre- and poitfest forms as originally thought.
,

1.2
. \

en,asequivalent

For the pos,ttest.at

A
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.



least,training waS effectilie.# imProving_the child's ahility to scan a visual
-

.

array In an Organized fast114

.

In the Paired Tldsciiption'GeoMetric subtest the child'is shown two

designs.made up of geometritAines and Shapes, five of which are exactly
. . t

e .

.-

the_4pme on'both pietures and fiveof which vary. Each variation is along

I; l
.one.Ofhe dimensions of form, sifze, number,'Orientation contour, presence/

abbenae of a. line A-position. Two scores are derived:. the fiumper of

,

differencesthe child observes, and howlspeeifically the child is able to

accuratelST describe, the differenses. ,The sptcificity and difference scores

..,ste,présented Table 6.. Analysis of the sPecificity scorefyielded,

signifiCanCtime`of testing (F=.36,90, df 2/1u, p < .001) and treatment

(F. ;= 10.(4;mdf = 2/96, p 4.001) main and.interaction (F =5.87, df =4/192,

°

P.4.01) effects. Similar results were obta5ned for the difference scores

of tfie.Pa3red Description Geometric subtest. For both scores the training

group showed 'significant increases from pre- to post- and delayed posttesting;

and the scores *post- and delayed postteSting were significantly greater

.
for the training group than for.the.tWo control groups..

The Paired Description Real gatest is identical to the Paimd Description

Geometric except that pictures of real objects rather than geometric designs

are used as stimuli. Results from thiS subtest are presented in Table 7. Analysis

.
of-mean Changes for this suhtest also showed.the training group making

significant gains-across time and haying significantly higher scores on the

post-and delayed posttesting than the two control groups. According to the

results from both of the Paired Description subtests children in the training

.group were better able to deteCt slight differences between-twe figures and

once:they had identified these differences, they were better able to more

accurate4 describe,t4eir location and

,
13

the dimension On which the variation
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.

corrected error and comprehension scores of the Gilmore. The faiflure to find
. .

,

a differential treatment'effect dn the Gilmore may have been due to practice

effect andfamiliarity with the e
4

iner. Since all children showedlarge

changes over time, it is likely that initial performance on this oral reading

test was negatively affected-by having to read out /bud to a ,... examiner.
__.---

On the post- and delayed posttesting the children were most likely more at

.1aase in this situation and consequently their scoie% improve& drastically.

- In s.A:aary, children whOhad received approximAtely eight weeks of

'tutoring in small groUps perforM d better on a -variety of visual information'.

processing tasks and a reading test than children in either an attentional-

materials or a non-treatment control group. On boty an immediate posttest

and a two month follow-up, the treatment'group showed superior'performance

in their ability to better understand part-whole relationships, see the

hierarchical nature of this relaionship; and accurately describe this

hier'archical relationship. In addition, the ability of trained children

to vpn,a' visual array systematically and exhaustively improved as did their

ability to recall and reproduce geometric shapes. Improvement was also noted

in ability to see small diftirences between both geometric designs and real

pictures and to accurately ileseribe these differences. Results from the
'

Pair Description subtests and clinical observations clearly indicated that

the children were better able.to Identify and focus on relevant distinctive

features used to distinguish two similar designs or pictures. Finally,

perhaps most noteworthy was the generalization of training effeCts to IIFF

latency and Word Analysisand Competency subtests of the group achievemtnt test, since

performance on these measures received no direct training during the program.

1 4
,



Table 1

-

Means for Response Time and Errors on the MFF

.,#"
'Total Response.Time (Seconds) Total Error Score

Group - MFF MIT MFF MfFT MIT . MFF ..

N = 33. Form I Form IL Form III Forth I Form II Form III
Pretest posttest Delayed Pretest Pos-ttest Delayed

Posttest Post:test

`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

Control 100.6 101.9 104.5 12.9 10. i 9.1

15



Table 2

01'.

. Mean Number Correa ons"-th. Children's.Embedded Figures Test
)

"% .

Group
N = 33 4 , Pre Post

Delayed
Posttest

Treatment

Contrast

Concrol

7.6

9.2

9.4

8.2

10.1

11.0

13.0

12.5

4.2.5

.14

16

r
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Table .3

Van Scores,on the PartWholeAnalysis Suatest of

70:e ViUal Information proCessing Test tottery',
! -

A

Delayed
Pretest' b Posttest

.Treatment-

Contrast

Control

11.2,

1 9.8

7.4

I.

k



Table 4

on. the Hierarchical Analysis

Subtts o,f the Visual Information Processing Test Battery

Group

kierarchical Analysis

Y.= 33 Pretest Posttest
Delayed
Posttest

z

re Treatment

Contrat

Control

2.3 4.2 3. 6

2.2 2.9 2 . 9

1. 9 3.1 2 . 9

A.



'0
eTable 5

0

Mean'Scores o/ the Amiiiguous ConfiguratiOn Subtest- f;

the Visual Information Processing Test Battery

Gr up

N 33

Treatm

Contrast

Control

Pretest

Delaye.

Posttest PostteOt
,

7.2 8.8 7.6

7. 3 8.3 7.8

7.3 8.1 7.7

19



Table 6

Mean Scores on the raired*Description GeOmeEric-
. 6

Subtest of the Visual rnformation Processing Test Battery;

Specific and Difference Scores

Paired Description Geometric- Paired Description
Specific Geometric Difference

oup ,
.

14 = 33- Pretest Posttesf _Delayed Pretests Postiest Del4yed
. - 0 .

'Posttest .
4 ' Posttest

-

Treatment 10.71 17.3 16.6 '20.7 .4 24.6

Contrast 9.4 ,11.8 13.5 19.4 22.1 22.1

Control 11.0 12.2 ' 13.1 19.4 22.2 21.2

20
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able 7

Mean Scores,on the,Pairdd Description keal Subtest

of the ViSual InforMation Processing TestqBattery:

Specific and.Difference.Scores

Paired Description Real-Specific Paired Description Real-
,

Difference
Group
V = 33 Prest

Treatment 10.4

Contrast 9.1

Control 10.6

Delayed Delayed
Posttest

Posttest
Pretest Posttest

Posttest

42
9.7

10.8
r.

.13.7

11.2

12.0.

16.3

15.2

13.3

(19.4

16.9

1
7).

9

fr

21.1

17.6

18.3

21



Table 8 -

;

Mean Number of EriorSVpn the .Construction from Memory_Subtest

of the Visual Information Processing Test Battery.

Groupe Delayed
(N = 33) P4efest Posttest, Posttest

,-
Treatment 11.4. 9.3 10.9

Contrast 11.4 10.0 10.9

Control 11.1 9.6 11.2

22
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:Table 9.
. :

.Mean.Scores on the Metropolit41Achievement Test--
)

. .

.

. .
. .

Word Association and Reading Comprehe sion Subtests

Group.
N 33

Word Association. .' Reading Coxrehension

layed Delayed
Pretest Posttest

De
Vretest Tosttest .

PosttestPosttet

treatment

Contrast

Control

....-is0.7

20.5

22.8

23.5

23.6

23.4

22.8G

21.4

22.8

-,..

. 6.3

1`64,,
' z

/..5

1,
li

"

79 -

8.2

8.3

8.0

7.3

3.-1

0
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