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FUTURE PERFORMANCE TREND INDICATORS:
A CURRENT VALUE APPROACH TO HUMAN RESOURCES ACCOUNTING

REPORT II

INTERNAL CONSISTENCIES AND RELATIONSHIPS
TO PERFO RMANCE IN ORGANIZATION VI*

Pa tricia A. Pecorel la
David G. Bowers

The Navy an d Mar ine Corps, li ke other large organ iza tions , need

information systems which will allow them to assess the impact current

mana gemen t practices are l i kel y to have on the fu ture effectiveness of

the organization . Conventional accounti ng systems coimionly lack this

capability because they provide readings on events and conditions at

the outcome stage only, e.g., detailed statements of production for the
• previous month. They give no indicat ion as to what conditions and

events led to the reported outcomes since they traditionally do not

include measurements of the human organization and its relationship to

events at the outcome stage. Attempts to gather these additional measure-

men ts are known as Human Resources Accounti ng (Hermanson , 1964) . To

date, three routes or methods have been conceptualized:

*Results of similar analyses for Organizations I-V are reported in
Pecorella , P.A. and Bowers , D.G. “Future Performance Trend Indicators :
A Current Value Approach to Human Resources Accounting - Report I.”
Ann Arbor: University of MIchigan , 1976. A more complete conceptual
statement of the issues involved in current value human resources
accounting may be found In Bowers, D.G. and Pecorella , P.A., “A Curren t
Value Approach to HRA ,” Accounting Forum, 1975, 45 (2), 25-40.

- - ~-i-
. ;.•. • i
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(1) The “Incurred Cost” method -- measuring the amounts already

invested In the human organization (Bruninet, Pyle , & F lam holtz ,

1968; Pyle, 1970a, 1970b).

(2 ) The “Re plac ement Cost” method -- estimating the cost of re-

placing the organization ’s human resources (Flamholtz , 1969).

(3) The “Present Value ” method -- estimating the future productive

potential of current human resources (Likert, 1967; Likert ,

Bowers , & Norman , 1969 ; Likert & Bowers , 1973).

Our research is concerned wi th developing and refining a methodology

for Human Resources Accounting of a present value type. More specifi cally

this research focuses on (1) establishing the relationships between

characteristics of the human organization and Its organizational effectiveness

and (2) estimating the dollar (or dollar-related) impact of positi ve and

negative changes in the state of the human organization upon an organization ’s

fu ture effe ctiveness.

A recent technical report addressed several issues preparatory to

cons tru ction of a su itab le fi le for generat ing a system of fu ture performance

trend indi cators. The i ssues addressed included:

(1) The strength of internal consistency (alpha) reliability

coefficients for the key survey indexes.

(2) The size of performance periods, that is , the number of months

that a “period ” may reasonably be judged to contain for each

organization , together wi th internal consistency (al pha)

reliability coefficients for the multi —month periods so

defined .

(3) The size of zero-order survey-to-performance correlation

coeffi cien ts, by site .
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Analyses were conducted for the first five organizationa l data

sets (of six ultimately to be used). The conclusions were that the data

examined were of the required quality in three out of five of the

organizations considered. The three which remain provided ample numbers

of cases. Two principle performance measures were available with

sufficient frequency across these sites to be included In subsequent

analyses: total variable expense, which Is an ulti mate criterion

measure of cos t performance , and absenteeism rate, which is a penultimate ,

human cost measure. Two survey measures, established as somewhat experi-

mental were dropped from the analyses as having insufficient internal

consi stency.

In the present report, resul ts of these bas ic anal yses wi l l be

described for Organization VI . In subsequent reports performance data

will be transformed to a scale coninon to all sites, and a master fi le

generated. Multi variate analyses will then be conducted to determine both

size and lag time of the relationship of the human organization ’s

functional state to its performance outcomes. As a final set of steps

in the subsequent phase of the research , value attri bution wi ll occur;

that is , dollar conversions will be undertaken.
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MET HODS

Organization VI

Organization VI had two waves of organizational functioning data in

addi tion to measures of performance . It Is a multi- location manufactur ing

firm . Three plants of this fi rm were studied between 1966 and 1968 as

part of the Michigan Inter-Company Longitudinal Study (ICLS).

Measures of Orgarti zational Functionin g

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

to make feasible the systematic investigation of relationships between

characteristics of the human organization and performance levels of

organizational units. The Survey of Organizations questionnai re (500),

a machine-scored , standardized instrument was developed as an integral part

of this research program. The questionnaire was needed to collect

comparable data from di verse organizati onal sites in an economical and

efficien t manner. The fi rst form of the S0O was completed In 1966. While

some modi fications have since been made in the S00, most of the “core”

measures remained consistent across the ICLS sites.

In its current edition , the S0O include s 124 i tems focusing on various

aspects of the work setting. Six items focus on indivi dual demographic

characteristics . Forty-two additional spaces are provided for supplementary

questions tailored to a particular organization of study. Responses to
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most items regarding the work setting are recorded on a five-point extent

scale ranging from (1) “to a very little extent” to (5) “to a very great

exten t.” A description of the comp lete instrument together wi th

statistical information regarding the validity and reliability of its

componen t elemen ts is provided by Taylor an d Bowers (1972) in the

ques tionnaire manual.

Five key dimensions of organizational functioning are measured by

the S00: Organizati onal Climate , Supervisory Leadership. Peer Leadership,

Grou p Process , and Satisfaction. Organizational Climate refers to the

organization-w ide conditions , polic ies, and procedures wi thin which each

work group operates. These conditions and policies are created for a work

group by other groups , especially by those above it in the organizational

hierarchy . Climate conditions set bounds on what does and what can go

on within any work group . Aspects of climate can help or hinder conditions

wi thin groups , or may do both at the same time. Supervi sory Leadership is

comprised of interpersonal and task-related behaviors which describe the

way supervisors are viewed by their subordinates . Peer Leadership

comprised of interpersonal and task-related behaviors of work group members

toward each other. Group Process measures those things which characteri ze

the group as a team and whether group members work together well or poorly.

The way in which group members share information , ma ke decis i ons , an d solve

problems determines the group ’s effectiveness and the quality of Its outputs .

Satisfaction measures whether organization members are satisfied with

econom i c an d related rewards, the inriediate supervisor , the organization

as a system, the job as a whole, compatibi lity with fellow work group

members , and present and future progress within the organization .



6

In its current versi on , 16 major indexes in the SOO measure these

five dimensions of organizational functioning. In the present case , two

Climate indexes (Technological Readiness and Lower Level Infl uence) have

been eliminated due to the unsati s factory reliability (alpha) coefficients

they displayed in our prime data sets (see Pecorella and Bowers, 1976).

In addition , Organization VI had no measure of Group Process. Thus , we

are left with 13 key S00 Indices as measures of organizational functioning.

The S00 was administered twice to the three plants in Organization

VI -- in April 1966 and ?gain in Apri l 1967. Cronback ’s Coefficient Alpha

(Bohrnstedt , 1969) and Scott’s Homogeneity Ratio (Scott , 1960) were computed

to assess the internal consistency of the 13 key S00 indices in the three

pl ants. Table 2 surm~arizes the results of these tests for each wave of

survey data . As the results in Table 2 show , the SOO indices displayed

moderate to high internal consistency .*

Measures of Performance

In earlier reports (Pecorella & Bowers, 1976; Bowers & Pecorella , 1975)

two levels of organizational effectiveness cri teria were identifi ed . Ultimate

criteria are those organizational outcomes pertinent to the organization ’s

production goals and include variables like volume , cost, quality , as..

efficiency. Penultimate cri teria are intermediate rather than end-result

organizational outcomes and Include variables like attendance, human costs,

and resource development.

*lt should be noted that statisti cs on the S00’s internal consistency were
computed using group data rather than individual data . The data were
aggregated because all later analyses will also be conducted at the group
leve l .

.4
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TABLE 1

ITE M S CO~1PRI SING THE

SURVEY OF ORGAN IZATIOrIS I~ DI CES

The indi ces below are made up of items to which responses are given on a five-point
extent scale: 1 to a very little exten t , 2 = to a little extent, 3 — to so~reextent, 4 = to a great extent , and S = to a very great extent.*

Organizational Climate

Human Resources Primacy (HRP)
To what extent does this organizati on have a real interest in the
welfare and happiness of those who work here?
How much does this organization try to improve working condi tions?
To what extent are work activities sensibly organized in this organization?

Decision Making Practice s (DriP )
How are objectives set in this organization?
1. Objectives are announced with no opportunity to raise questions

or give commen ts .
2. Objecti ves are announced and exp lained and an opportunity is

then given to ask questi ons.
3. Objectives are drawn up, but are discussed with subordinates and

sometimes modified before being issued.
4. Specifi c alternati ve objectives are dra.,n up by supervisors , and

subordinates are asked to discuss them and indicate the one they
think is best.

5. Problems are presente d to those persons who are invol ved, and the
objectives felt to be best are then set by the subordinates and
the supervisors jointly , by group parti cipation and discussi on .

In this organization to what extent are decisions made at those levels
where the most adequate and accurate information is available?
When decisions are being made , to what extent are the persons affected
asked for their ideas?
People at all levels of an organization usually have know—how th tt
coul d be of use to decision- makers . To w hat extent is information
wide ly shared in this organiz~ition so that those who make decisi ons
have access to all available know-ho,i?

*Exceptjons are starred .
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t
Communication Flow (Coi m)

Ho~, ~Jequate for your needs is the amount of information you get about
what is going on in other departmen ts or shi fts?
How receptive are those above your supervisor to your ideas and
suggestions?
To what extent are you told what you need to know to do your job in
the best possible %lay?

Motivational Conditi ons (Motiv)

~~~ are di fferences and disagreements between uni ts or departmen Ls
handled in this organization?
1. Disagreements are almos t always avoided , denied , or suppressed
2. Disagreemen ts 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 alway s accepte d as necessary and

desirable and worked through
*Why do people work hard in thi s organization?
1. Just to keep their jobs and avoid being chewed out
2. To keep their jobs and to m ake money
3. To keep their jobs , make money , and to seek promotions
4. To keep their jobs , make money , seek promotions , and for

the satisfacti on of a job well done
5. To keep thei r jobs , make money , seek pron~uti cns , do asatisfy ing job , and because other people in their work group

expect it
To what extent are there things about working here (people, policies ,
or conditions) that encourage you to work hard?

*Exceptjons are sti rred.
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Su~p~~y isorv t~ ade rs h ip

Supervisory Support (SS)
Ho ’.: friendly and easy to approach is your supervisor?

When you talk with your supervisor , to what extent does he pay
attention to ¶,,hat you ’re say ing?
To what extent is your supervisor willing to liste n to your problems?

Supervisory Team Building (STB)
To ~iat extent does your supervisor encourage the persons who work
for him to work as a team?
To what extent does your supervisor encourage the persons who work
for him to work as a team?

Supervisory Goal Eri~phasis (SGE)
how much does your supervisor encourage people to give their best
effort?
To what extent does your supervisor maintain high standards of
performance?

Supervisory Work Facilitation (SUF)
To what extent does your supervisor shot, you how to improve your
performance?
To what extent does your supervisor provide you ~:ith the help you
need so that you can schedule work ahead of time?
To what extent does your supervisor offer net~i ideas for solving job-.related problems ?
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Peer_Leade rshjp

Peer Support (PS)
How friendly and easy to approach are the persons In your work
group?
When you talk with the persons in your work group , to what extent
do they pay attention to what you ’ re saying?
To what extent arc persons in your work group willing to listen to
your problems?

Peer Team Bu ilding (PTB)
How much do persons in your work group encourage each other to work
as a team?

How much do persons 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 )

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 maintain hi gh standards
of performance?

Peer t!ork Facilitatio n (PWF)
To what extent do persons in your work group help you find ways to
do a better job?
To ~ih~t extent do person s in your work group provide the help youn~ ’d so that you can plan , organize , and schedule work ahecid of Lii~~?
To ~;tiat extent do persons in your work group offer each other new ideas
for solving job-related problems?



Satisfaction (Sat)

*Al1 in all , how satisfied are you with the persons in your work group?
*All i n al l , how satisfied are you wi th your supervisor?
*Al l in all , how satisfied are you wi th your job?

*All in all , how satisfied are you wi th thi s organization compared
to most others?

*Consjdering your sk ills and the effort you put into the work . ho;:
satisf ied are you w ith your pay?

*Ho,., satisfied do you feel wi th the progress you have made in this
organizati on up to now?

*H~,, satisfied do you feel with your chance for getting ahead in this
organizati on?
1. Very dissatisfied
2. Somewhat dissat isfied
3. Neither satisfied nor dissatisfied

4. Fai rly satisfied

5. Very satisfied

*Exceptjons are starred.
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TABLE 2

/~LPHA’S AND HOMOG ENEITY RATIOS FOR
MAJOR 500 INDICES IN ORGANIZATION VI

______- 

WAVE~ 

—

PLANT I PLANT 2 PLANT 3
Inde x Al pha HR Al pha H R Al pha HR

ConinuniLation Flow .83 .62 .86 .68 .75 .51
*Motivational Conditions .78 .65 .82 .69 .78 .66
*Human Resources Primacy .91 .84 .90 .83 .93 .87

Supervisory Support .89 .73 .94 .83 .91 .77
Supervisory Goal Emphasis .65 .49 .78 .64 .79 .65
Supervisory Work Facilitation .89 .73 .87 .69 .90 .76
Supervisory Team Building .89 .80 .89 .80 .89 .81
Peer Support .82 .61 .84 .64 .87 .69

Peer Goal Emphasis .77 .65 .78 .65 .78 .65
Peer Work Fadlitation .88 .72 .87 .68 .86 .68
Peer Team Building .87 .70 .85 .67 .90 .76

*Satisfaction .72 .36 .73 .37 .79 .45

WAVE 2
Decision Making Practi ces .90 .69 .85 .60 .90 .69

Comunication Flow .84 .65 .79 .57 .84 .65
tMotivational Conditions .84 .74 .82 .72 .84 .74
*Hwp~n Resources Primacy .91 .84 .88 .78 .91 .84

Supervisory Support .91 .78 .94 .85 .91 .78

Supervisory Goal Emphasis .87 .78 .90 .82 .87 .78
Supervisory Work Facilitation .92 .79 .90 .76 .92 .79

Supervisory Team Bu ilding .86 .76 .86 .76 .86 .76

Peer Support .92 .81 .85 .65 .92 .81
Peer Goal Enlph 3sis .87 .78 .86 .77 .87 .78
Peer Work Faci litation .91 .77 .75 .50 .91 .77
Peer Team Building .91 .77 .88 .72 .91 .77

Sat~~faction .83 .51 .80 .46 .83 .51

*If un asterisk (*) appears be fore the Index title , one or more of the i tems in tha t
index were missing. 
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Organization VI provi ded one general cost measure , referre d to here

as total variable expense (TVE) and one measure of total absence (ABS).

Definitions of these two measures and the nun~er of mon ths covered by

each are provi ded in Table 3.

The perfo rmance data reflected “cost center ” perfo rmance . As with

earlier analyses in this project (Pecorella & Bc~,ers, 1976), performance

scores for cost centers were imputed to all work groups included in each

cos t center. Table 4 lists the N’ s before and after imputation .

Ana lys i s Proce dures

This report had two analytic tasks : (1) to identify sufficiently

stable performance periods withi n each site whi ch were also comparable

across sites and (2) to explore the relationship between the S00 and

performance. Analyses were performed separately for each plant.

A non-metric technique called Smallest Space Analysis (SSA) was used

to identify the performance months to be contined to form performance

periods . The speci fi c program used as MINISSA which is available as a

public file on the University of Michigan ’s terminal system.

SSA takes as input similarity or dissimilari ty measures (s) of all

variables from some set of vari ables . Ordinal distances (d) among these

pairs of vari ables are computed in such a way that monotonici ty is maintained.

When the relationships among variables are measured by similari ty coefficients,

the monotonic function is defined as:

d13 < dkl when s1~ > 5k 1
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TABLE 3

MONT HLY MEASURES OF PERFORMANCE
IN ORGANIZATION V I

Total Variable Expense Total Absence
Title (lyE) CABS )

Definition The largest actual expense The number of employees
figure from each cost cen ter , absent as a percentage of
encompassing all expenses as the total number of employees.
a percentage of the budgeted
figures for the cost centers .

Duration November 1965-August 1968 November 1965-September 1966
(Plants 2 and 3 only)
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4 ~~~~~

TABLE 4

PERFORMANCE DATA - N BEFORE AND AFTER

IMPUT ATION IN ORGANIZATION VI

Before Impu tation After Imputation
Plan t  N N

55 62 (lY E onl y )
2 42 42

3 53 89

— ...— —.— .— — —.—- ,,.,. —.~~ -.—. 
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The miasure s used in the present case we re Pearson product moment coeffi-

cients or correlation coefficients . These coefficients show the strength

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

Once the distance measures are determined , the SSA technique represents

the resulting relationships in some N-dimensional space.

There are a number of advantages of SSA and other non-metric scaling

technique s ove r the traditional factor analytic methods . Fi rst , 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 advan tage is the final represen-

tation ’s cl ose approximation to the original data. Thi rd, the f inal

representation require s fewer spatial dimensions to represent the ori ginal

data . Thus , the final representation is more visually interpretable than

other approaches. Finally, SSA can determine more subtle di fferences among

sets of points and relationships than can factor analyti c techniques.

An understanding of certain parts of the SSA output is cri tical for

the present analysis. First , the system outputs the coordinates for each

element’s position in some N-dimensional space. Each of the elements can

be p lotted to visually represent its position wi th respect to the other

e1ement~ . For the presen t study , the elements are months of performance

data . The number of dimensions is determined by the fewest number required

to represent the data w h i l e  maintaining monoton icity. The recommended

criterion for monotonic ity is that the Guttman-Lingoes Coefficient of

Alienation be less than or equal to 0.15. When this cri terion is met, the

program plots the elements in the appropriate number of dimensions.
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Thus , one cri terion for combining certain months of performance was

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

criterion was that the months defining a performance period be contiguous.*

The stability , or in ternal consistency, of the performance periods

su ggested by the SSA were then assessed using Cronbach ’s alpha coeff icient

and Scott’s Homogeneity Ratio (HR).

This two-step procedure for defining stable performance periods — -  SSA

followed by alpha and HR tests -- permitted the periods identified to be of
various lengths wi thin one si te, and also reveal any differences in perfor-

mance period lengths and stability across sites. Thus, the periods were

matched more closely to actual performance patterns in the sites than if

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

To inves tigate the relationships between the 500 and performance

Pears o~i r correla tions we re emp loyed. Each major index was correlated wi th

each performance period of each performance measure.

*References for the SSA technique include Guttman (1968); Lingoes (1965);
Lingoes and Guttman (1967); Lingoes and Roskam (1971); Napior (1972);
Roskam and Lingoes (1970); Shepard (1972).
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RESULTS

This section of the report descri bes the performance periods identified

for each plant and performance measure, the internal stability of each

performance period , and the correlations between the S0O and the performance

peri ods.

Identifying Performance Periods

A note about format: The SSA results were summarized via figures
which portray the way in which performance months clustered. In
the figure s , perfo rmance months were ordered relative to when the
SOO was first administered. Thus , the performance month occurring
one month previous to the fi rst SOO administration was “minus one
month” (-lm), the one occurr ing tTiI same month as the survey was
TO , the one occurring one month subsequent to the survey was +lm ,
etc. Each perfo rmance month is represented in the figure by a dot .
Performance months which the SSA analyses indi cated as being close
together were circled. Performance months were required to be
sequential in order to be cl ustered into a performance period .
The performance periods were l abelled A through S. Within each
measure , performance periods were roughly comparable across sites
in terms of their time relation to the fIrst S00 administration .
For the reader who is interested in the more E~~ic statisti cal
elements of defining the performanc e periods , descriptive
statistics and the correl ations among performance months are
presented by si te, for each performance mea sure, in Appendices
A and B.

A Smallest Space Analysis was performed for each outcome measure , by

plant , and the results of these analyses are in Appendix C. Figure 1

displays the performance periods suggested by the SSA results. The data

extended from -5m to +28m. Plant I had 19 TVE periods; Plant 2 had 14 TVE

periods and two ABS periods ; Plant 3 had 12 TVE periods and two ABS periods.

The performance periods incl uded from one to 11 months.
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Alpha coefficients and homogeneity ratios for the performance periods

including more than one month are presented in Table 5. The internal

consistency of the periods were moderate to high . The alpha ’s ranged

from .67 to .99. The HR’ s ranged from .43 to .99.

Descripti ve statisti cs for the periods and correlations among periods

and meas ures are provided in Append ices 0 and E.

Correlations Between SO0 and Performance

The relationshi p between 500 and organizational performance was

examined using Pearson r correlations. Correlations were computed by

plant for two wave s of 500 data and for all periods of each performance

measure. For readers interested in the entire array of correlations , the

correlation matri ces are presented in Appendi x F. Summaries of the results

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

The data sumaries highligh t three dimensions of the relationships

between the S00 and performance , namely di fferences in correlations by:

• Area of organizational functioning (Climate , Supervisory
Leadership, Peer Leade rship, and Satisfaction).

• Performance period (i.e., lag time between SO0 and
performance).

• Per formance measure ( TVE , ABS ).

The summary indi cators, designed to take account of both correlation

strength and direction included:

• Percen t significant cor relations .

• Percent signifi cant correlations In the expected
di rection (i.e., high S0O associated with low
costs and absenteeism).

• Median significant correlation .

• Highest significant correlation.
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Plant I

Plant I had data for TVE periods A through S. No absence data

were provided from this plant.

Tables 6 to 10 s ummarize the correlations between the S00 and

performance by wave ’. measure , performance period , and area of organizational

functioning. Tables 6 and 7 present the most detailed summaries while

Tables 8 to 10 each emphasize one dimension of the relationships. The

findings in these tables suggest that:

1. The percentage of significant correlations did not vary

substantially by area of organizational functioning: The

lowest percentage was 9% for the Supervisory Leadershi p

indices with 77% of these in the expected direction. The

highest percen tage significan t was 19% for the Climate

indi ces but with only 39% of the coefficients in the expecte d

direction (see Table 8).

2. Correlations that were significant were moderate to low in

strength . The median correlations ranged from - .27 to - .37.

The highest correlations ranged from -.27 to -.44 (see Tables

6 and 7).

3. The percen tage of significan t correlations in the expected

direction varie d by area of organizational functioning and

performance period . There were more reversals in the Climate

measures than In other areas (see Table 8). No clear pattern

of variation were apparent across performance peri ods (see

Tables 6 and 7).
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TABLE 9

ORGANIZATION VI

MEAN PERCENTAG E OF SIGNIFICANT CORRELATIONS
BETWEEN SOO INDICES AND

PERFORMANCE INDICES BY PERFO RMANCE PERIOD ’

Plant 1

Performance Periods

Mean % of Significant Correlations
Performance
Measure A-C D-F G-I J-M N-S

TVE SOO T , 28% 14% 19% 12% 3%

‘Wave 1 500 data only.

I

I. ’ - - - - - _ _ _ _ _ _ _
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TABLE 10

ORGANIZATION VI

MEAN PERCENTAG E OF SI GNIFICAN T CORRELATI ON S
BETWEEN THE SO0 AND PERFORMANCE BY PERFORMANCE MEASURE ’

Plan t 1

Mea n ‘.~ of Sign i fi cant
Mean % of Signifi cant Correlations in

Performance Measure Correlations with S00 Expected Direction

TVE 15% 67%

‘Across all perfo rmance periods and for both waves of S00 data.
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4. Higher percentages of correlations were significant in the

periods close to and surrounding the 500 Wave 1 administration

than in later periods (see Table 9).

Plant 2

Plan t 2 had data for 13 TVE periods and for three Absence periods.

Tables 11 to 15 sumarize the correlations between the 500 and performance

by wave , measure , performance period , and area of organizational functioning.

Tables 11 and 12 present the most detailed s uninaries. Tables 13 to 15

each emphasize one dimension of the relationshi ps. The findings in these

tables suggest that:

1. The relationship between the S00 and lyE did not vary sub-

s tantial ly by area of organizational functioning. The lowest

percentage was 42% for the climate indexes with 36% of these

in the expected di rection . The highest percentage significant

was 55% with 35% of the coefficients in the expected direction

(see Table 13).

2. The relationship between the S00 dnd Absence varied by area

of organizational functioning. All of the significan t

coefficients were in the expected di rection . However, 53%

of correlations between clima te indexes and Absence were

significant, while only 17% of the Saticfaction , 4% of the

Supervisory Leadership, and 0% of the Peer Leadership correla-

tions were (see Table 13).
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TABLE 14

O RGANIZATION VI

MEAN PERCENTAGE OF SIGNIFICANT CORRELATIONS
BETWEEN 500 INDICES AND

PERFORMANCE INDICES BY PERFORMANCE PERIOD 1

Plan t 2

Performance Periods

Mean % of Sign i fican t Correla tions
Performance
Measure A-C D-F G-I J—M N-S

TVE SOO T 1 14% 53% 93% 64% 50%

ABS 500 T~ 0% 29% MD MD MD

‘Wave 1 SO0 data only.
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TABLE 15

ORGAN I ZATION VI

ME AN PER CENTAGE OF SI GNIFICANT CORRELATIONS
BETWEEN THE $00 AND PERFORMANCE BY PERFORMANCE MEASURE ’

Plant 2

Mean % of Signifi cant
Mean % of Significant Correlations in

Performance Measure Correlations wi th $00 Expected Di rection

TVE 48% 41%

ABS 13% 100%

‘Across all performance peri ods and for both waves of S00 data.

_lI, 
-_ _ _ _ _
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3. Correlations that were sign i ficant were moderate to hig h

in strength . The median correlations ranged from .37 to

.52 . The highest correlati ons ranged from .42— to .67 (see

Tables li and 12).

4. In terms of time lag, fewer correlations were significant

in the periods preceeding the first S00 administrati on

(Periods A to C) and in those most distan t from this survey

administration (Periods N to S). The relationship between

TVE and the 500 peaked during periods G-I. Absence data

were not available for enough periods to indicate a “peak ’

period (see Table 14).

5. Overall , a hi gher percentage of correlations were significant

for TVE (48%) than for Absence (13%). Fewer of the correla-

tions were in the expected direction for TVE (41%) than for

Absence (100%), however (see Table 15).

Returning to Tables 11 and 12, we see that the correlations for TVE

fall into a pattern : For several periods the relationships were in the

reverse direction from that expected , (Periods A to E) then in the

expected direction (Periods F to P), and then reversed again (Periods

R to S). Some peri ods had missing data ; nevertheless , the direction of

the relationsh i ps seemed to vary in cycles . These cycles were noted

in an earlier discussion of this particular plan t and was exp lained in

the following manner:
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Early in the period of the project with this organiza-
tion , it was discovered that. . . the company ’ s lay-off
practices were such that personnel from the ordinarily
ove r-manned , inefficient units were transferred into
the better performing, “leaner ” units to do make—work
maintenance jobs. [Thus when business slowdown s
occurre d, these practices meant that] the poor l ooked
good and the good poor , In almost direct mi rror image
to their li real Il  excellence. (Taylor & Bowers , 1972 ,
p. 92)

Gi ven this circumstance , it seems best to exclude the TVE pe rformance

periods for this plan t that co rresponded to the instances described

above , Periods A through E and R through S.

Plant 3

Plant 3 had data for 11 TVE peri ods and for three Absence periods .

Tabl es 16 to 20 sumari ze the correlati ons between the S00 and performance

by wave , measure , performance period, and area of organizational func-

tioning. Tables 16 and 17 present the detailed summaries. Tables 18 to

20 each emphasize one dimension of the relationships. The findings

in these tables suggest that:

1. While the relati onshi.p between the S00 and TVE varied slightly

by area of organizational functioning, small percentages

were significant overall and this overshadowed any di fferences.

Four percent of the Satisfacti on , 7% of the Climate , 8% of

the Supervisory Leadershi p, and 12% of the Peer Leadership

indi ces were significant. Furthermore , in some cases the

correlations were not in the expected direction (see Table 18).

- - -
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TABLE 19

ORGAN IZAT I ON VI

MEAN PE RCENTAGE OF SIGNIFICANT CORRELATIONS
BETWEEN SOC INDICES AND

PERFO RMANCE INDI CES BY PERFORMAN CE PERIO D ’

Plant 3

Performance Peri ods

Mean % of Signifi can t Correlations
Performance
Measure A-C D-F G-I J-M

IVE SOC T , 2.3% 4.7% 7% 3% 7%

ABS S00 1, 36% 14% MD MD MD

‘Wave 1 500 data only.

-



40

TABLE 20

ORGANIZATI ON VI

MEAN PERCENTAGE OF SIGNIFICANT CORRELATIONS

BETWEEN THE S00 AND PERFORMANCE BY PERFORM ANCE MEASURE ’

Plant 3

Mean % of Significant
Mean % of Sign i ficant Correlations in

Performance Measure Correlatio ns with S0O Expected Di rection

TVL 9% 57%

ABS 21% 100%

‘Across all performance periods and for both waves of S00 data.
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$ 2. All of the significan t correlati ons between the SOO and

Absence were in the expected direction . Peer Leadership

was the most strongly related to Absence ; 33% of the

indexes had significant correlations . By comparison ,

none of the Satisfaction correlations were significant

(see Table 18).

3. Correlations that were significant were moderate to low

in strength . The medi an correlations ranged from -.22

to .28. The highest correlations ranged from -.22 to .35

(see Tables 16 and 17).

4. Time lag was di fficult to assess for this plant because of

the low percentage of signifi cant TVE correlations and the

few periods of Absence data available.

5. Overal l , a higher percentage of correlations were significant

for Absence (21%) than for TVE (9%). Furthermore , 100% of

the significan t Absence correlations were in the expected

direction versus 57% of the TVE correlati ons.

_ _ _ _ _ _ _ _ _ _ _ _
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DISCUSSION OF THE RESULTS

The f i n d i n g s  presen ted in the preceding sections are germane to

three ques t ions , answers to which determine whether Organization VI

w i l l  be included in the more complex analyses yet to come .

(1) Is there evi dence that the Survey of Organizations measure s

are sufficiently reliable (internally consistent) in these

specific settings to be used in the proposed anal yses?

(2) Is there evidence that the performance measures available

for these organizations are sufficiently reliable (internally

consistent) to be used in the proposed anal yses?

(3) Are the requisite relationships 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 fi rst question .

The inte rnal consistencies for survey measures reported are quite high:

alpha coefficients generally range between .75 and .90. We can be reasonably

certain , therefore, that the measures of the human organization which we

propose to use are quite inte rnally consistent.

Reliability of performance measures is a totally separate issue .

It  may be reca l led  that here , as in the case of the survey data , we sough t

an indicator of intern al consistençy (not stability ) and chose to approach

that goal by empirical ly clus tering adjacen t months which appear in fact,

to be internall y consistent . Such an approach recognized from the
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outset that a stable performance “peri od’ may be of varying absolute

lengths from organization to organization and from one time to another

within the same organization . With one or two exceptions , the periods

defined by the method outlined displayed moderate to high internal

consistenc y (alpha) coeffi ci ents . As mi ght be expected , some vari ation

in the absolute length of performance periods occurs across both sites

and measures. Peri ods range in absolute lengths from one to 11 months.

A period generally encompasses three or four months.

The answer to the third question -- whether relationships of survey

to performance data are as they should be -- is generally positive . About

these correlations several things may be said at the outset:

( 1 ) Ove ral l , significant relationships of survey to performance

data occurred more frequently than chance would lead

us to expect.

(2) Those relationships which attained statistical signifi cance

ranged generally from .25 to .65, which is a quite respectable

magnitude , although the correlations varied in strength by

plant. -

(3) Better -- stronger, more frequent -- relationshi ps were

obtained to penultimate (absenteeism) measures than to

ultimate (cost performance) measures.

(4) However , the frequency of ‘reverse” relationships in Plan t

2 (that is, instances in which excellance of the human

organ i za ti on wen t with poorer cost perfo rmance ) af ter some

consideration , resulted in the elimination of some TVE

periods from future analyses of thi s plant’ s data.
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Based upon these results , we feel confi dent in pursuin g the analyses

remainin g for Phase I. In the fi rst of these performance measures for

the included organizations will be converted to standard scores based

on each organization ’s score distribution for a particular period . The

separate organizational files will then be merged into a sing le lar ge

file con tai ninu hundreds of groups. For the analyses in relation to total

var i able expense , as for those for absen teeism , the total samp le of

groups will be randomly divide d in half. Each half samp le w i l l  be

submit ted to multiple regression procedures predicting performance fro r

survey scores. The weights derived from each half will then be appl ied

to the survey scores from the other half , the performance scores predicted ,

and these predictions compared to actuil scores. From this “double cross-

vali dation ” procedure , we expect to provide the basis for the value

attribution activities in the second phase of the research.
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APPENDIX D :

Perfo rmance Periods : Descripti ve Statistics by Plant
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Plan t 1

D E s r k I r l v r  M E A S U R E S

V.~R IA 8IE N Mj N!aa ’ UM MAX IMU M MEAN ST U D~ V

62 10.033 [36.70 94.925 9.7057

3032.TV’~1R 62 430.600 [29.80 98.963 11.328

3’)’13. t’IEIC 62 81.911 137.433 102.14 10.280

‘-c ’ 04 .1’ V~~1t )  62 6 1 .3 83  176.70 102.53 13.085

3-D 0~4 .T V ( ’ 1 F  o2 67.3433 116.70 102.53 13.085

1006 .IV EI F 62 55.730 154.80 91.924 20.867

3007.T V C ’IG 59 18.633 111.45 89.40~ 8.5746

59 56.467 289.82 113.7 1 61.42 1

4 ) 0’).  ~V E l 1  59 52.300 138.50 98.945 14.645

59 70.250 1~42.52 104.56 3 1.i 2 1

3 011. C’aIr t~ 59 75. -fl) 294.10 1O’).00 41.598

3 1 2 . I V V I I ,  59 81 .1)0 160.95 115 .5) 21 .619

301 3.T V E 1M 61 77 .317 134.9 3 99.980 [0.687

30 6O .TVE 1~ 61 59.300 137.20 99.047 20.497

,C. 1 . Y V E L O  61 90.600 157.32 110.97 20.563

3062.  T v r l P  S r  ‘5.910 [23.67 101.22 12.741’

~,06~~. T V E 1 Q  57 0. 115 .20  94.705 22 .471

3 064.TVE IR 50 59.900 104.90 96.961 8 .2411

3065.TV ~~1S 57 65 .275 111.60 97.539 6.4905

0

3 , 
-
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Plant 2

Pt SC~4 T ~~T lv i  MEAS u RES

N MINIMU M MAXIMU M MEAN SID DEV

3 ) - ’~ [ . T V ( ’ 1 4  40 11.350 302.75 129. 30 15.865

3 ) a ’52. T V u  1~ 40 7~~.930 1 13 . 2 9  90.562 8.4051

3~~
,’~1. T v r L C  40 9 1 .000  230.o5 [04.69 24.627

lo,: 4 , T v F t a )  40 64 .728  117.72 91.134 1 1.8 4 1

3 - 1 C ’ ~.T~~~ [ E 40 64.728 111.72 91.144 [1.641

0

3301. T V E 1 ~’C 0

3 ) J 9 . ! V E I I 4  0

4 ,J ’aa ’, . T v r I I  40 11.9- JO 116.24 91.836 11.213

)O10.T ’~E 1J 0

30lL . T~~~I~ 0

3012. ‘v~~1L. 0

f l 1 3 . T v E I M  34 0. 108.40 9 1 .4 15  19.744

3060.TV FI’ 4 34 0. 5000.4 241.95 841.23

30o1, ’~~r1’) 34 3. 122 .77 95.315 23 .582

32 56.050 108.42 94.824 ‘ 9.7778

3 0 o 3 . T V F 1,,~ 31 75.003 100.17 88.2’)l 7 .4493

32 70.887 115.80 90.~340 10.535

3J~~~~ . ta I ’ I S 32 13 .433 111 .62 88.905 10 ,501 -

‘ i ”) 3 ’ ) .0~~ 43 L~,’a ” 5 30.6)5 1.31V)

‘s ’) 20 .~’)13 3~ e . ’a ? 5  80 . ”’~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘
~~.

‘
~~

‘
~C ’ ’C
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Plant 3

n, ccK t4’ T Iv E ME6 S J~~~S

V 4t 4 14’41t ~l Mj N~~’IIj-4 MAX IMUM M E A N  570  Clv

82 0. 120 1.1 16 1.58  2 6 8 . 5 3

3 1 ) 2 . T v ~~1Ei ~ 1 6 7 . 60 0  1342.3 177.31 300.79

1’~f l 3.T V [lC 11 63.350 123.40 99 .153 9.2939

30”4 .T v 1[) 81 6 6 . 4 3 3  3 t22 .3 317.12 853.07

62 52.9343 120 .37 100.93 15 .851

1J”a~,.T V L l F  8S 59.333 1369.8 179 .32 299.69

3)01.  ~ V~’ 1 G  0

3009. TV F1H 0

3 ,)O9 .IVE IT 431 65.560 322.16 100.03 28.072

~‘)1C’htVE 1J 81 46.230 995.40 112.40 104.09

3 ) I t .TV F[k 0

3u ’~12.T V~~1t, 0

3 ’) 1 3 .TVEL M 00 78.4.~7 151.90 104.52 15.689

3 ’)f ). T~~~1’I 0

fl’s1. ” V ” l , )  0

3062 . C ’VE I P 0

i”Co i .  T V~~l - ’d 1)

3Cl b4 .T V E I R  78 51.5)0 195.40 133.32 31 .682

1C 6S. 1’ I~C ’1 S 73 4~1.5’) 3 14 9.80 101.73 2 2 . 1 49

‘JC 30 . 0 ) 0  9,1.130 ~5 1 . 5 I I 1I

1,6 80. 000 90. 190 ) ‘ .~~It ’s 
-

‘~ t~ 31. 110 Th10’) “.1.1~~’s
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APPENDIX E

Performance Periods : Inter-Correlations by Plant
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MISS Ii~G OATA C0R,~L LAnh ,,. Plant 1

300 1 . ~v E1A 1.0000

3002 . TVE1B - .2145 1,0000
(62 )

3003, TVE1C .3520 .1 068 1 ,0000
(62) (62)

3~’a 9 4 , T’~[ 1D .~~4 1 7  .3 177 .4852 1 .000 0
(6~~) ( 6 2 )  ( 6 2 )

~~~~~~ TV [ 1 E  - ‘ ~3~ 7 .3177 .4852 1,0000 1,0000
( 6 2 )  (62)  (62 )  (62 )

3006 . ~
-
~E 1F .0334 - .2794 .0578 ,2126 .2126 1 .0000

( 2 )  (62)  (62)  ( 6 2 )  (62 )

3007, T d lG  .1665 - .516 1 .0580 . 086 1 .0861 .167 1 1.0000
(59) (59) (59) (59) (59) (59)

3008. T ’IEI H .2207 - .1831 .2918 .1577 .1577 .3518 .2191 1.0000
(59) (59) (59) (59) (59) (59) (59)

3009, T’I~ l l  - ,2238 .0076 .0588 .2174 .2174 .0766 .4322 .2390 1.0000
(59) (59) (59) (59) (59) (59) (59) (59)

3010 . Tv [IJ .2296 - .0513 - .17 38 - 1765 - .1765 .3575 - .2864 .0643 - .3532 1.0000
(59) (59) (59) (59) (59) (59) (59) (59) (59)

3011, T a ~ 1K - .0462 - .0803 .1550 - .1225 -,1255 - .27, .1715 - .0179 .555 1 - .1124 1.0000
(59) (59) (59) (59) (59) (59) (59) (59) (59) (59)

3012. TvEIL - .0116 .3306 — .2291 .0169 .0169 .2538 - .4289 - ,1703 - .1583 .8051 - .0383 1.0000
(59) (59 ) (59) (59) (59) (59) (59) (59) (59) (59) (59)

3013. TVE 1M .2240 .3630 .2058 - .0330 - .0330 - .4479 .0475 - .0435 .3284 — .3298 .4413 - .0517
(61) (61) (61) (61) (61 ) (61) (58) (58) (58) (58) (58) (58)

3C~60. TVE I ’ I .2 ) 97 - .4359 .4544 .0024 .0024 .0223 .5524 .5361 .3060 - 4095 .3218 - .6570
(61) ( 6 1 )  (61) (61) (61) (61) (58) (58) (58) (58) (58) (58)

3061. 1’JElO .0557 - . 112 8 - .1781 - .2171 -.2171 .3186 - .2186 .3275 - .2804 .8744 .0079 6575
(61) (61) (61) (61) (61) (61) (58) (58) (58) (58) (58) (58)

3062. T~~, 1P - .0260 .0084 .1430 .3223 .3223 .1356 .1194 .5398 .0107 - .1605 — .1473 — .2188
(57 ) (57) ( f 7 )  (5fl (57) (57) (54) (54) (54) (54) (54~ (54)

3063. Tv~ 1Q - .0503 .1570 - .9164 .3007 .3007 -.5479 -.1448 .0361 - .2002 .1526 - .1-429 .2548
( 5 7 )  (57) (57) (57) (57) (57) (54) (54) (54 ) (54) (54) (54)

~- i E 4 , T~’ E 1 R  - iL - l i .2373 - .15 63 .0685 .0685 — .2489 -.1660 .0941 - .1752 .1804 — .0362 .1898
~5u)  (50) (50) (50) (50) (50) (47) (47) (47) (47) (47) (47)

3065. T V1  15 - .2715 .2667 -~1082 .0069 .0069 - .1573 - .1584 .0960 .0271 .0327 - .0148 .0306
(57) (57) (57) (57) (57) (57) (54) (54) (54) (54) (54) (54)

T V E I A  TVE 1 B TVE 1C 111110 IVE1E TVE1F TVE1G TVE1H TVE1I TVE 1J TVE I K TVE1 L
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M1 SSj~ G DATA C0RRELAT1O~1 Plan t 2

3001 . TVE1A 1.0000

3002. TVE1B .0590 1.0000
(40)

3003. TVE1C -.1275 .0302 1.0000
(40) (40)

3004. TVE1D .2420 .7611 — .0922 1.0000
(40) (40) (40)

3005. TVE1E .2420 .7611 -.0922 1.0000 1.0000
(40) (40) (40) (40)

3006 . T’IElF -0. -0. -0. -0. -0. 1.0000

3007 . IVEIG -0. -0. -0. -0. -0. -0. 1.0000

3008. TV E1H -0. -0. -0. -0. -0. -0. -0. 1.0000

3009. TVE 1I -.0475 - .5815 .1456 - .3900 - .3900 -0. -0. —0. 1.0000
(40) (40) (40) (40) (40)

3010. TVE 1J -0. -0. -0. -0. -0. -0. -0. -0. -0. 1.0000

301 ’. TVE)K -0. -0. -0. -0. -0. -0. -0, -0. -0 . -0. 1.0000

3012. T V E 1 L -0, -Ii . -0. -0. -0. -0. -0. -0. -0. -0. -0. .0

3013. TVE1M -.3231 - .5348 .0849 -.2087 -.2087 -0. -0. -0. .9039 -0. -0. -0.
(34) (34) (34) (34) (34) (34)

3060. TVE 1N - .0979 - .0792 - .0255 .0429 .0429 -0. -0. -0. .0417 -0. -0. -0.
(34) (34) (34) (34) (34) (34)

3061. TVE1O - .3002 -.5514 .1419 -.2338 - .2338 -0. -0. -0. .9366 -0. -0. -0.
(34) (34) (34) (34) (34) (34)

3062. TVEIP .6732 .4014 .2442 .5677 .5677 -0. -0. -0. — .0433 -0. —0. —0.
(32) (32 ) (32) (32 ) (32) (32)

3063. TVEIQ - .3234 .0375 .0490 .3800 .3800 -0. -0. -0. -.3980 -0. —0. -0.
(31) (31) (31) (31) (31 ) (31)

3064 . IVE1R - .7918 - .5539 .0199 - .4523 - .4523 —0. —0. —0. .3992 -0. -0. -0.
(32) (32 ) (32) (32) (32) (32)

3065. TVFI S - .0267 ,4089 - .1206 ,5885 .5885 -0. -0. -0. -.6992 -0. -0. -0.
(32) (32) (32) (32) (32 ) (32)

TV E1A 111MB TV E1C TVE 1D TVE 1E TV E1F TV E1G TVE 1H TVE 1I TV EIJ TVE 1K 7111

______________________________________________________________________________________ -
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APPENDIX F

Correla tions Between SOO and Performance by Plant
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